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Abstract

The aim of this study to present the incidence of marginal ulcer among patients who underwent laparoscopic mini gastric by-pass (MGBP) or
laparoscopic sleeve gastrectomy with transit bipartition (SG-TB), and to determine demographic, clinical and surgical risk factors associated with
marginal ulcer development. This case-control study was designed as a retrospective analysis of an SG-TB and MGBP surgical series. The
marginal ulcer group consisted of 8 patients who developed marginal ulcers during their follow-up. The control group was formed with a randomly
selected sample of 18 people matching according to age, sex and operation type among the remaining 626 patients. The median age of all patients
included in the study was 51 (27-62) years. 75.0% of the marginal ulcer group and 66.7% of the control group were males (p = 1.000). Marginal
ulcer developed in 1.26% of all patients who underwent bariatric-metabolic surgery, in 6.45% of patients who underwent MGBP, and in 0.99%
of patients who underwent SG-TB. It was observed that the ulcers of all cases recovered completely. No perforation was observed in any patient,
no surgical intervention was required, and no marginal ulcer-related mortality was observed. There was no significant difference between the
marginal ulcer group and the control group in terms of surgical, clinical and demographic features. Considering our practices and results, it was
thought that post-operative PPI treatment for at least 6 months had a preventive effect on marginal ulcer development, and PPI treatment used

after marginal ulcer development had an important role in healing.

Keywords: obesity, marginal ulcer, mini gastric by-pass, sleeve gastrectomy with transit bipartition, bariatric-metabolic surgery

1. Introduction

Obesity is a growing public health problem which is
comparable to a pandemic since it affects more than 1 billion
people worldwide (1). Bariatric-metabolic surgery (BMS) has
unique efficacy in the treatment of obesity and related
complications, and its indications continue to expand (2). This
increased frequency of administration inevitably increases the
frequency of complications. In particular, late complications
are not uncommon and can occur several years after surgery (2,
3). Sleeve gastrectomy (SG) has been specifically associated
with incisura angularis stenosis and gastroesophageal reflux
disease, gastric bypass (GBP) is specifically associated with
marginal ulceration, gastrojejunal anastomotic stenosis,
internal hernia, gastro-gastric fistula, while cholelithiasis,
abdominal pain and undesirable weight gain may occur after
either surgery (2, 4).

The incidence of marginal ulcer after BMS has been
reported in a very wide range, from 0.35% to 25% (4, 5).
Studies claim that various factors contribute to the
pathophysiology of marginal ulcer, including high acidity due
to large pouch size or gastro-gastric fistula, loss of protective
effects provided by pancreatobiliary secretions in the jejunum
(due to gastrojejunal anastomosis), helicobacter pylori, local
ischemia, foreign bodies (e.g., suture material), suture
technique, smoking, corticosteroid and non-steroidal anti-
inflammatory drug (NSAID) use (2, 6, 7). However, the roles

*Correspondence: drmuzaffer61@hotmail.com

of these factors in the pathophysiology of marginal ulcers have
not been clarified. Both laparoscopic SG and mini GBP
(MGBP) are newer bariatric procedures compared to the
classical Roux-en-Y GBP (RY-GBP). In particular, SG has
become a mainstay procedure to treat morbid obesity. MGBP
is also rapidly gaining global acceptance as an effective BMS
procedure (8-11). First described by Santoro et al., the SG with
transit bipartition (SG-TB) procedure is an adaptation that
involves manipulation of the digestive tract to modulate
neuroendocrine response of the distal small intestine in order
to minimize malabsorption (12). Studies evaluating marginal
ulcers have mainly focused on RY-GBP (7, 13) and the
incidence or risk factors of marginal ulcers after MGBP (3, 14)
or SG-TB (15, 16) have been researched relatively rarely.

In this study, we aimed to present the incidence of marginal
ulceration in patients who underwent laparoscopic MGBP or
laparoscopic SG-TB and to determine the risk factors for
marginal  ulcer development by comparing the
clinicodemographic and surgical features of patients with and
without marginal ulceration.

2. Material and Methods

This single-centered case-control study was designed as the
retrospective analysis of a surgical series investigating
laparoscopic SG-TB and laparoscopic MGBP for which data
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had been collected prospectively. The surgical procedures
administered in our Bariatric Surgery Center of Exellence
(COE), Department of General Surgery, Biiyiikk Anadolu
Hospital, Istanbul, Turkey was approved by the local Ethics
Committe (No: YDU/2022/102-1515). The study was
conducted in compliance with the 1964 Helsinki declaration
and its later amendments.

2.1. Participants and data collection
The data of 634 patients with body mass index (BMI) > 35

kg/m? who underwent BMS in our department between 2015
and 2021 were evaluated retrospectively. Laparoscopic SG-TB
was performed to 603 obese patients with type 2 diabetes
mellitus (T2DM) and a BMI of >35 kg/m?, and laparoscopic
MGBP was performed to 31 patients without T2DM and with
a BMI of >40 kg/m?. As a result of endoscopic controls, it was
observed that marginal ulcer developed in 8 patients who
comprised the marginal ulcer group. The “control group” was
formed with a randomly selected sample of 18 subjects from
the remaining 626 patients by matching according to age, sex
and operation type. Patients younger than 18 years old and
older than 65 years, patients who underwent revision surgery,
patients who died, those whose data could not be reached, those
with known peptic ulcer, Barrett's esophagus or liver cirrhosis,
recipients of preoperative proton pump inhibitors (PPI), and
those with major psychiatric disease were excluded from the
study. Data of the cases, such as age, sex, BMI, type of
operation, presence of diabetes, alcohol consumption and
smoking, preoperative campylobacter-like organism (CLO)
test results, drugs used, preoperative hemoglobin Alc (HbAlc)
values, total cholesterol and triglyceride values were obtained
from the digital records in the hospital database.

2.2. Surgery, follow-up and treatment
A routine surgical protocol was performed to all patients for

BMS and routine follow-up was applied after surgery. Patients
were called for controls 1 week, 1 month, 3 months, 6 months,
1 year after surgery and once a year thereafter. Oral PPI
(pantoprazole 40 mg) was administered to all patients once a
day for 6 months after the operation (14, 17). Upper
gastrointestinal system endoscopy was performed before the
operation and at 6-month intervals after the operation. In
addition to the routine control examinations, upper
gastrointestinal endoscopy was also performed in patients with
relevant complaints. PPI treatment was resumed (if
discontinued by patient) or continued in all patients with
marginal ulceration, and nutritional regimens were adjusted
according to the advice received from a dietitian. Patients with
bleeding were hospitalized and necessary medical treatment
and blood replacement procedures were applied, and the
treatments of those using anticoagulants were altered if deemed
necessary after hematology referral.

2.3. Statistical analysis
All analyses were performed in IBM SPSS v25.0 (IBM Corp.,

Armonk, NY, USA) with a significance threshold set at p <
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0.05. The suitability of quantitative variables to normal
distribution was evaluated with histogram and Q-Q plots.
Quantitative variables were summarized as median (smallest
value - largest value), while qualitative variables were
summarized as frequency (percentage). Quantitative variable
comparisons were performed with the Mann-Whitney U test.
Qualitative variable distributions were compared with the
Fisher's exact test.

3. Results

The median age of all patients included in the study was 51
(27-62) years. In terms of age, the marginal ulcer group [51
(32-61)] and the control group [51.5 (27-62)] were similar (p =
0.802). Males comprised 75.0% of the marginal ulcer group
and 66.7% of the control group (p = 1.000).

Six of the patients who developed marginal ulcer also had
T2DM. In patients with T2DM, marginal ulcer was observed
on endoscopic examination performed at the first-year control
examination. In patients without T2DM, marginal ulcer was
observed 3 years after the operation in one patient and 4 years
after the operation in the remaining patient. Two patients with
T2DM applied with the complaint of bleeding and both of these
patients were using anticoagulants. In the endoscopies of
patients with bleeding, the bleeding ulcer was observed on the
ileal side of the gastroileal anastomosis. The primary complaint
of the remaining 4 patients with T2DM was epigastric pain.
Both non-T2DM patients with marginal ulcers were active
smokers and one had excessive alcohol consumption. The
primary complaint of the patient with alcohol consumption was
bleeding, while the other reported epigastric pain.

Overall, it was determined that marginal ulcer developed in
1.26% of all patients who underwent BMS. This percentage
was 6.45% among MGBP recipients, and 0.99% among SG-
TB recipients. The intergroup differences of all investigated
variables are summarized in Table 1, and the demographic and
clinical characteristics of all patients with marginal ulcers are
summarized in Table 2. It was observed that all marginal ulcers
were completely healed in the control upper gastrointestinal
system endoscopies performed 3 months later. No perforation
was observed, no surgical intervention was required, and no
marginal ulcer-related mortality was observed in any of these
patients.

4. Discussion

Marginal ulcer is a well-established complication that can
occur after BMS. Although many factors have been associated
with its pathophysiology, the contributions of these factors
remain unclarified (2, 7). In the present study, the incidence of
marginal ulcer was found to be 1.26% in all patients who
underwent BMS. While this rate was 6.45% in MGBP patients,
it was 0.99% in SG-TB patients. Asymptomatic marginal ulcer
was not observed in any of our patients undergoing control
endoscopy. There was no significant difference between the
marginal ulcer group and the control group in terms of the
parameters evaluated in the study.
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Table 1. Patient characteristics and intergroup analysis results

Marginal ulcer group (n=8)

Control group (1=18) | p |

Age 51(32-61) 51.5(27-62) 0.802
Sex

Male 6 (75.0%) 12 (66.7%) 1.000

Female 2 (25.0%) 6 (33.3%) ’
Body mass index (kg/m?) 35.95(35.0 - 46.0) 35.15(30.1 - 60.9) 0.278
Operation

Mini gastric bypass 2 (25.0%) 4 (22.2%) 1.000

Sleeve gastrectomy with transit bipartition 6 (75.0%) 14 (77.8%) ’
Diabetes mellitus 6 (75.0%) 14 (77.8%) 1.000
Alcohol consumption 2 (25.0%) 3 (16.7%) 0.628
Smoking 4 (50.0%) 6 (33.3%) 0.664
Preoperative CLO Test

Negative 7 (87.5%) 15 (83.3%) 1.000

Pozitive 1 (12.5%) 3 (16.7%) ’
Drug use

Non-steroidal anti-inflammatory drug 5 (62.5%) 6 (33.3%) 0.218

Oral antidiabetic 6 (75.0%) 11 (61.1%) 0.667

Insulin 5 (62.5%) 7 (38.9%) 0.401

Anticoagulant 5 (62.5%) 9 (50.0%) 0.683

Antihypertensive 6 (75.0%) 6 (33.3%) 0.090
HbAlc (%) 9.4(5.4-13.2) 10.05 (4.4 - 12.8) 0.846
Total cholesterol (mg/dL) 168 (57.8 - 281) 117.3 (47 - 281) 0.127
Triglyceride (mg/dL) 162.5 (118 - 666) 181.5 (45 - 606) 0.890

Quantitative variables are given as median (smallest value - largest value) and qualitative variables are given as frequency (percentage).

Abbreviations; CLO: Campylobacter-like organism, HbAlc: Hemoglobin Alc

Table 2. Characteristics of patients with marginal ulceration
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38 Male  46.0 MGBP - 2 + -
32 Female 41.0 MGBP - - + -
51 Male  35.0 SG-TB  + - + -
56 Male 354 SG-TB  + - - -
52 Male  35.0 SG-TB  + + - -
SG-TB + = 1 +

45 Male  36.0
61 Female 35.9

E51 Male  37.4

SG-TB 1 = = =
SG-TB 1 = = =
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- - - - = 5.4 144 124
- - - - - 5.6 78 132
+ + + + + 103 169 189
+ + + + + 8.1 57.8 366
+ + + + + 8.5 241 666
= + = = + 13.2 281 222

+ + + + + 10.7 210 118
+ + + + + 13.0 167 136

Abbreviations: BMI: Body mass index, CLO: Campylobacter-like organism, DM: Diabetes mellitus, HbAlc: Hemoglobin Alc, MGBP: Mini gastric bypass,
NSAID: Non-steroidal anti-inflammatory drugs, SG-TB: Sleeve gastrectomy with transit bipartition

Morbid obesity is associated with increased mortality and
morbidity. Surgical treatment provides sustainable weight loss,
reduction in comorbidity and improvement in quality of life
(7). Despite these benefits of BMS, both surgeons and patients
may face the risks of some important complications, such as
the development of marginal ulcers in or just distal to the
gastroenteral anastomosis (7). In previous studies, the
incidence of marginal ulcer has been reported between 0.35%
and 25% (4, 5). In this study, it was observed that marginal
ulcer developed in 1.26% of all patients, 6.45% of patients who

underwent MGBP, and 0.99% of patients who underwent SG-
TB. In a retrospective study, marginal ulcer development rates
in SG and MGBP patients followed for at least 5 years were
found to be 0% and 1.4%, respectively (11). Ece et al. (n = 26)
and Topart et al. (n = 71) did not observe any marginal ulcers
in any of the patients who had SG-TB during their 1-year and
2-year follow-up periods, respectively. In these studies, it was
also reported that marginal ulcers did not occur in patients who
had undergone RY-GBP (n= 83, n="71, respectively) (16, 18).
In a systematic review of 12.807 patients who underwent
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MGBP, the incidence of marginal ulcer was reported as 2.7%
(10). Clapp et al. reported a marginal ulcer incidence of 0.35%
in 44.379 GBP patients (4). In another study, the incidence of
marginal ulcer reported by the surgeon after a total of 27,672
MGBP operations performed by 86 surgeons was investigated
and this incidence was determined as 2.24% (14). It can be said
that the frequency of marginal ulcer detected in our study is
compatible with other studies. The reasons for the large
differences in the incidence of marginal ulcer development
after BMS may include different distributions of risk factors,
patient characteristics, preoperative preparation, prophylaxis,
surgical technique(s) and surgeon experience (14).

In this study, it was observed that the majority (6/8) of
marginal ulcers developed within the first year. It was also
noteworthy that all of them were identified in patients with
T2DM who had undergone SG-TB. This result is consistent
with the results of other studies reporting that marginal ulcers
develop after 30 days of the intervention and within the first 2
years (4, 7, 19-21). If marginal ulcer is not diagnosed and
treated early, it may cause serious complications such as
massive bleeding and perforation and may require revision
surgery. As a result of marginal ulcer after MGBP, perforation
can be seen with a frequency of 8.2% and bleeding with a
frequency of 9.5% (22, 23). A series of 7 cases with delayed
anastomotic perforation caused by marginal ulcer after MGBP
has been published (3). In a cohort study, 1-year outcomes of
SG, MGBP and SG-TB operations were compared. While
marginal ulcers were not observed in any patients in the SG
group (0/104), marginal ulcer-induced perforation occurred in
1 patient (1/39) in the MGBP group and in 2 patients (2/34) in
the SG-TB group (15). In the current study, none of the patients
suffered from marginal ulcer perforation or had required
revision surgery. Three of the 8 patients presented with the
complaint of non-massive bleeding and completely recovered
with conservative medical treatment.

Another important result of this study was that all patients
with marginal ulcers were symptomatic. Baksi et al. argued
that routine surveillance endoscopy performed 1 year after
MGBP operation could detect asymptomatic marginal ulcers,
and thus prevent ulcer-related complications (24). In this study,
it was observed that none of the patients developed
asymptomatic marginal ulcers. Therefore, it can be said that the
necessity of routine control endoscopy in asymptomatic
patients is not clear; however, since 6 of the 8 marginal ulcers
were identified at the first year follow-up examination, the
likelihood of asymptomatic marginal ulcer should not be
overlooked in the earlier periods (23).

Risk factors that facilitate marginal ulcer occurrence after
BMS have been the focus of attention for many researchers.
Different risk factors for marginal ulcers have been identified
in studies (6, 13, 21, 25). There was no significant difference
between the patients with and without marginal ulcer in terms
of the parameters we examined in this study, possibly due to
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the relatively low incidence of marginal ulcer in our patients.
In a comprehensive study, increased BMI, need for
percutaneous transluminal cardiac catheterization, history of
deep vein thrombosis and pulmonary embolism were reported
as significant risk factors for marginal ulcer after GBP (4). In
the study of Mahawar et al., surgeons stated that the most
important risk factors for the development of marginal ulcer
after MGBP were smoking, NSAID use and alcohol
consumption (14). In a population-based cohort study, risk
factors for marginal ulcer development were investigated in
20,294 GBP patients, and it was stated that the presence of
diabetes and a history of peptic ulcer were the most important
risk factors, while hyperlipidemia, hypertension, chronic
obstructive pulmonary disease, low-dose aspirin and NSAID
use were not risk factors (26). In various studies, use of
NSAIDs for more than 30 days, active smoking or smoking
history, use of immunosuppressive drugs, preoperative
gastroesophageal reflux disease, diabetes, dyslipidemia,
coronary artery disease, chronic lung disease, time elapsed
after surgery, inhaled steroid use, and gastric pouch location
and its size were identified as risk factors for marginal ulcer
development after RY-GBP (5, 6, 13, 21, 27, 28). The
pathophysiological effects of these risk factors have not been
clarified. Azagury et al. hypothesized that the increased
incidence of marginal ulcers, particularly in patients with
cardiovascular risk factors, may be related to impaired mucosal
microcirculation around the gastro-jejunal anastomosis (21).
Although it seems difficult to pinpoint definite risk factors, it
can be said that the presence of diabetes, smoking and NSAID
use in particular stand out as possible risks.

Acid exposure plays a role in the development of marginal
ulcers and the effectiveness of PPI therapy in the treatment of
marginal ulcers is clearly known (21). Coblijn et al. reported
that 6 months of acid suppression therapy following surgery
reduced marginal ulcer incidence from 7.3% to 1.2%, also
Kang et al. showed that a 90-day PPI treatment was more
effective than a 30-day treatment in preventing the occurrence
of marginal ulcers (17, 29). In another study, it was argued that
using PPI before the operation halved the probability of
developing a marginal ulcer (13). In a survey study, 82.4% of
86 surgeons stated that they used PPIs prophylactically;
however, it has been observed that there are differences in the
drugs used, dosages and durations (14). Although there is no
definite consensus regarding the duration of PPI use, many
studies have suggested the use of PPIs in the first 6 months
post-operatively (17, 24, 30). Some bariatric surgeons have
argued that marginal ulcers after MGBP are more persistent,
less responsive to PPI, and can lead to anastomotic perforation
even years after surgery (31-33). We initiated PPI treatment in
all patients undergoing BMS for at least 6 months
postoperatively, and to patients who developed marginal ulcers
until they were completely healed. We think that this approach
has an important role in reducing marginal ulcer likelihood and
the success of marginal ulcer management.
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This study has some limitations. The fact that it was a
single-centered study limited the generalizability of the results.
Since the study was retrospective, data on some factors that
may affect marginal ulcer development, such as gastric pouch
width, sutures, staples or other foreign bodies, smoking and
alcohol consumption could not be accessed, and therefore, their
effects could not be investigated. Since marginal ulcer is a rare
complication, the inevitably low number of cases may have
affected the statistical results concerning the comparison of
groups. The lack of follow-up of patients after inclusion in the
study may have obscured the incidence of asymptomatic
marginal ulcers that may occur later, and thus, the true
incidence of marginal ulcers.

In conclusion, the overall incidence of marginal ulcer after
BMS was found to be 1.26% (6.45% in patients who underwent
MGBP, and 0.99% in patients who underwent SG-TB). There
was no significant difference between the marginal ulcer group
and the control group in terms of surgical, clinical and
demographic characteristics. Considering our practices and
results, it was thought that post-operative PPI treatment for at
least 6 months had a protective effect in preventing marginal
ulcer development, and PPI treatment in patients with marginal
ulcer contributed to better management. It will be useful to
carry out comprehensive and multicenter studies in order to
determine the true incidence and risk factors of marginal ulcer
and to establish a generally-accepted treatment and/or
prevention algorithm.
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Abstract

The aims of this study were to identify the factors affecting survival and disease-free survival (DFS) in invasive breast cancer patients who
underwent surgery for breast cancer age 40 or younger. Medical records of 216 women with breast carcinoma at age 40 or younger who
underwent surgery at our Institution between October 2005 and May 2017 were retrospectively reviewed. One hundred and eighty eight invasive
breast cancer patients that were eligible were categorized according to their clinical and pathological features. Univariate analyses of survival
and DFS were performed by the Kaplan—Meier method and the log-rank test. Independent prognostic and predictive factors affecting survival
and DFS were assessed by Cox regression proportional hazard method. 10-year survival and DFS were 85 and 74%, respectively. Axillary
involvement, pathologic tumor size, HER 2 + subtype and Triple Negative subtype were found to be the prognostic factors that independently
affected survival and DFS. The prognosis is worse in patients with axillary involvement, tumors larger than 2 cm, and HER 2+ and Triple

Negative subtypes. These adverse prognostic factors should be considered during treatment and follow-up of patients age 40 or younger.

Keywords: breast cancer, prognosis, survival, disease-free survival, breast neoplasms

1. Introduction

Breast cancer is the most common cancer in women and is an
important public health problem that causes approximately
2.088.000 new cases and 627.000 deaths worldwide each year
(1). Although majority of patients (88.4%) are diagnosed over
the age of 40, the 11.6% of patients are at age 40 or younger
(1). In a study published from our country, 17.2% of patients
diagnosed with breast cancer were found to be younger than
40 years old (2). Despite these high rates, there are few
studies examining breast cancer and prognostic factors
affecting survival or disease-free survival (DFS) in women at
the age of 40 or younger (3-6).

Risk factors, clinical outcomes, and tumor biology could
differ in women aged 40 or younger and may present more
aggressive behaviour and worse prognosis (7, 8). It has been
reported that the disease is at an advanced stage during the
presentation in cases of breast cancer at the age of 40 or
younger (9-11). These suggestions raise the question that
prognostic factors for survival and disease-free survival in
patients< 40 years old could be different than the older
patients. Therefore, prognostic factors for survival and DFS
have been investigated inpatients aged 40 or younger.
Positive axillary lymph nodes, hormone receptors, HER2
status, molecular subtypes, tumor size, grade, age, and type of

*Correspondence: canakgun@outlook.com.tr

surgery have been defined as independent prognostic factors
but controversies about prognostic factors still exist (3-6, 12,
13).

The aim of our study is to show the prognostic and
predictive factors affecting survival and disease-free survival
of invasive breast cancer patients age 40 years or younger.

2. Material and Methods

The procedures followed were in accordance with the ethical
standards of the institutional or regional responsible
committee on human experimentation and with the Helsinki
Declaration of 1975, as revised in 1983. Informed consent
was obtained from participants in the study and our
Institution’s ethics committee approved the study.

This study was conducted with the approval of our
hospital's ethics committee (Approval number: 2019/663,
approval date:17.10.2019). Medical records of 216 women
with breast carcinoma age 40 or younger who underwent
surgery at Ondokuz Mayis University School of Medicine,
Department of General Surgery between October 2005 and
May 2017 were retrospectively reviewed.

Two hundred and sixteen patients included in the present
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study were selected among 1587 patients who underwent
surgery during this period (13.6%). Pathological and clinical
data and follow-up information were retrieved from the
medical records. Patients with pure ductal carcinoma in-situ
(DCIS), with T4 tumor and patients who received
neoadjuvant chemotherapy and patients whose postoperative
examination, follow-up and treatment data were not available
were not eligible and excluded from the study.

Prognostic and predictive factors for survival and DFS
were analyzed for 188 invasive breast cancer patients. If 3
months elapsed after the last regular examination time during
follow-up, recent status of patients was also updated by phone
call. The follow-up times of the survivors continued to March
2019. All patients were followed up with 3-6 months’
intervals for the first three years and every 6 months during
years 4 and 5.

Histopathological subtypes were classified according to
World Health Organization criteria as invasive ductal,
invasive lobular carcinoma, or as pure special features such as
medullary, tubular, mucinous, papillary, scirrhous, apocrine
and adenoid cystic carcinoma. ER and PR status were defined
by immunochemistry and staining of 1% of tumor cells was
accepted ER or PR positive. Molecular subtypes of breast
cancer were determined according to the classification on the
St. Gallen International Expert Consensus in 2011 (14)

.Adjuvant radiation therapy was applied to the breast of
patients who underwent breast conserving surgery, and
patients who underwent mastectomy and had pT3 tumor or
had > 4 axillary lymph node involvement received adjuvant
radiotherapy to the chest wall. Patients with axillary
involvement who did not undergo axillary lymph node
dissection received axillary radiation therapy. Adjuvant
radiotherapy was given also to the supraclavicular and
internal mammary fields of the patients who had > 4 positive
axillary lymph nodes (15). Adjuvant chemotherapy was given
to all patients except three patients whose tumors were
classified as Luminal A subtype, had a tumor less than lcm,
and grade 1 tumor, and had not axillary lymph node
involvement. All patients with ER and/or PR positive tumors
were given adjuvant hormonotherapy. Patients with HER2+
status had trastuzumab treatment (16-22)

Potential prognostic and predictive factors included in this
study were age (20-30, 31-40), type of surgery performed
(BCS, mastectomy), axillary lymph node metastasis (pNO,
pN+ and pNO, pNI, pN2, pN3), histopathological type
(invasive ductal carcinoma, invasive lobular carcinoma,
other), pathological tumor size (pT1, pT2, pT3), pathological
grade (1, 2, 3), estrogen, progesterone, and HER2 status
(Negative, Positive), molecular subtypes (Luminal A,
Luminal B, HER2 +, Triple Negative) and lymphovascular
invasion (LVI) (Yes, No)(Table 1).

Table 1. 10-year survival and disease-free survival by characteristics of patients

No (%)

Age

<31 32 (17)

31-41 156 (83)
Type of surgery

BCS 98 (52)

Mastectomy 90 (48)
Axillary involvement

pNO 89 (47)

pN-+ 99 (53)
Axillary involvement

pNO 89 (47)

pN1 (1-3 positive nodes) LN)LN) 62 (33)

pN2 (4-9 positive nodes) 28 (15)

LLNLLLLNYLN) nodes

pN3 (=10 positive nodes) 9(5)
Histopathological Type

Invasive ductal 173 (92)

Invasive lobular 7(4)

Other 8(4)
Pathological Tumor Size

pT1 66 (35)

pT2 95 (51)

pT3 27 (14)
Grade

1 17 (9)

2 95 (51)

929

10-year OS | p (logj 10-year DFS |p (log-
% rank) % rank)
87 63 NS

84 N 76

89 80

81 0.062 70 NS
91 80

80 0.028 69 NS
91 0. 80 0.05
79 68

82 73

78 56

85 76

86 NS 86 NS
88 NS 49 NS
96 93

80 0.029 66 0.00
60 0.027 49 0.00
91 91

89 NS 71 NS
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3 76 (41)
Estrogen Receptor

Positive 152 (81)

Negative 38 (19)
Progesterone Receptor

Positive 129 (69)

Negative 59 (31)
HER2

Positive 75 (40)

Negative 113 (60)
Molecular Subtype

Luminal A 73 (39)

Luminal B 79 (42)

HER2+ 12 (6)

Triple Negative 24 (13)
Lymphovascular Invasion

Yes 75 (40)

No 113 (60)

2.1. Statistical Analysis
SPSS (Statistical Package for Social Sciences) for Windows

15.0 program was used for statistical analysis. The follow-up
interval calculated in months and defined as the time between
the date of surgery and the date of event (death, local,
regional or distant recurrence, or contralateral breast cancer)
or last follow-up. The first documented recurrence of disease
or occurrence of contralateral breast cancer, whichever
occurred earlier was defined as event of endpoint for DFS,
and death was defined as event of endpoint for survival.
Descriptive statistical methods (Median) were used while
evaluating the data regarding age, follow-up and recurrence
time. The caOtegorical data were expressed as numbers and
percentages, and the continuous data and the follow-up time
were expressed as median (range). Comparisons of
categorical data were made with the Chi-square test. Kaplan
Meier method and Log Rank test were used in survival
analysis. Stepwise Cox Regression Proportional Hazards
model was used to assess the independent prognostic and
predictive factors affecting survival and DFS. Variables that
were found to have a significant effect on OS or DFS at
univariate analysis were included in the multivariate analysis.
The results were evaluated in the 95% confidence interval and
P values of less than 0.05 were considered significant.

3. Results

Median age was 36 years (range, 22-40) and the median
follow-up was 75 months (range, 8 - 166). Ninety-eight
patients underwent sentinel lymph node biopsy (SLNB) and
90 underwent axillary lymph node dissection (ALND) with or
without SLNB. There were 18 deaths due to breast
carcinoma. Total number of events was 34. Median
recurrence time was 32 months (range, 4-114). Ten-year
survival was 85% and 10-year disease-free survival was 74%.
Characteristics of patients and the factors that are potentially
affecting survival or DFS were shown in Table 1.

66 0.054 64 NS
88 78

73 0.061 61 0.02
88 77

77 NS 67 NS

87 79

80 NS 67 NS

90 88

92 NS 71 0.025

68 0.004 54 0.001

54 0.021 53 0.009
82 NS 71 NS

91 81

Local, regional recurrence or distant metastasis were
found in 2 (1%), 2 (1%) and 19 (10%) patients, respectively.
Single organ metastasis and multiple distant metastases were
detected in 9 and 10 of those 19 patients, respectively. Out of
33 organ metastasis bone, lung, brain and liver metastases
were found in 11, 11, 6 and 5 patients, respectively. Two
patients had contralateral breast cancer.
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Fig.1. Overall survival by molecular subtypes (p=0.011)

Among the prognostic and predictive variables entered
into the univariate analysis axillary involvement (pNO, pN+),
pathological tumor size and molecular subtype (Fig.1)
correlated with survival. Pathological tumor size (pT), ER
status and molecular subtype (Fig. 2) were found to be
associated with DFS (Table 1).
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Fig. 2. Disease free survival by molecular subtypes (p=0.004)

Multivariate analysis revealed that axillary lymph node
involvement (pNO, pN+), (HR (95% CI): 4.05 (1.30-12.64), p
=0.016), HER2 + subtype (HR (95% CI): 5.83 (1.44- 23.60),
p = 0.013) and Triple Negative subtype (HR (95% CI): 5.63
(1.48-21.41), p = 0.011) were independent prognostic factors
affecting 10-year survival (Table 2). pT2 (HR (95% CI): 3.51
(1.20-10.28), p = 0.022) and pT3 (HR (95% CI): 4.85 (1.44-
16.23), p = 0.010), HER2 + molecular subtype (HR (95% CI):
5.33 (1.70-16.64), p = 0.004) and Triple Negative subtype
(HR (95% CI): 3.04 (1.02-9.12), p = 0.047) were found as
independent prognostic factors for 10-year DFS (Table 3).

Table 2. Independent prognostic factors affecting overall survival in
multivariate analysis

Hazard ratio
(confidence interval)

Axillary

. 4.05 (1.30-12.64) 0.016
involvement
HER2 + 5.83 (1.44-23.60) 0.013
Subtype
Triple 5.64 (1.48-21.41) 0.011
Negative

Table 3. Independent prognostic factors affecting disease-free
survival in multivariate analyzes

Hazard ratio
(confidence interval)

Pathologic Tumor 3.51 (1.20-10.28) 0.022
Size (pT2)
Pathologic Tumor 4.85 (1.44-16.23) 0.010
Size (pT3)
HER2+ Subtype 5.33 (1.70-16.64) 0.004
Triple Negative 3.04 (1.02-9.12) 0.047
Subtype

4. Discussion

Breast cancer is the most common and most fatal form of
cancer in women, leaving lung cancer behind. According to
GLOBOCAN 2018 data, 25% of cancers in women and 15%
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of cancer-related women deaths are related to breast cancer.
Approximately 11.6% of breast cancer patients newly
diagnosed in 2018 are at the age of 40 or younger. This rate
was determined as 6.2% in Europe, 5.6% in the USA and
16.6% in our country (1, 2). It was 13.6% in our center.

In the POSH study by Copson et al. which consists of
2956 patients at age <40, the median age was 36 years. 10.7%
of patients were at 30 or younger, and 89.3% were at age 31-
40 (3). The age groups in POSH study are similar to our
findings (Table 1). Ten-year survival and disease-free
survival were 85%, and 74%, respectively in our study. In the
POSH study, 5-year survival, and disease-free survival were
81.9%, 76.6%, respectively (3). In the study of Thomas et al.
based on the Surveillance, Epidemiology, and End Results
(SEER) registries database, 10-year survival was 76% in
38.411 women with stage I-III breast cancer younger than 40
years (23). In a large series from SEER database, 10-year
survival was 84% for stage I-II breast cancer (6). In our study,
10-year survival was found to be higher as 85%. We agree
with Mahmood et al. (6) who reported that there was no
significant difference in survival in 14.764 patients aged 20-
39 years from SEER database who underwent BCS and
mastectomy (83.5% vs 83.6% for BCS or mastectomy) and
we agree also with the other two studies which reported that
type of surgery was not an independent factor for survival
13, 17).

In the present study ten-year survival was significantly
shorter in patients with pathological axillary involvement.
Our findings are also compatible with the previous studies in
literature which reported that survival and/or DFS decreases
significantly in patients with axillary involvement (4, 6, 13,
24). However, Keegan et al. reported that it was not a
significant factor for survival. (6) Our findings overlap with
the studies which reported that survival and/or DFS decreases
as tumor size increases in patients < 40 years old, (4, 6, 24)
but contrast with study by Yoshida et al (13).

Among the studies which analysed the molecular
classification in patients younger than 40years old, Keegan et
al. based on data for 5.331 breast cancers aged 15-39 years
obtained from the California Cancer Registry reported that
survival in HER2 + and Triple Negative subtypes was
significantly  shorter ~than in HR+/HER2-  breast
cancersubtype (5). Yoshida et al.also reported that survival
was significantly shorter in patients with Triple Negative
subtype (13). The findings of the present study are in agree
with those studies.In our study, 10-year survivaland 10-year
DFS were significantly shorter in the Triple Negative and
HER?2 + subtypes than in Luminal A, B subtypes. Fredholm
et al. stated that Luminal B subtype has the worst breast
cancer specific survival in compared with the other subtypes
in patients under the age of 40. However, in that analysis it
was stated that Luminal-HER2 (ER+ and Her2+, any PR or
Ki67), and HER2-positive were combined (12).
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The retrospective nature, the limited number of patients
analysed in the present study and lack of details of the
adjuvant treatments are some limitations of the present study.

Independent prognostic factors affecting 10-year survival
and DFS in breast cancer patients < 40 years old were
determined as pT, axillary involvement, HER2 + and Triple
Negative subtypes. Considering these adverse factors could
play an important role in the course of the disease during the
diagnosis, treatment and follow-up processes in patients aged
40 or younger.
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Abstract

This study aimed to evaluate the change in glomerular filtration rate (GFR) in chronic kidney disease (CKD) patients in relation to certain 24-h
ambulatory blood pressure monitoring (ABPM) parameters and anti-hypertensives and inflammatory markers. This retrospective study included
206 adult CKD patients (mean+tSD age: 51.3£17.1 years, 54.9% females). We recorded the data on patient demographics, comorbidity and
medications, 24-h ABPM parameters (pulse rate and dipping systolic and diastolic BP), neutrophil-to-lymphocyte ratio (NLR), platelet-to-
lymphocyte ratio (PLR) and GFR. We evaluated the change in e-GFR values from baseline concerning study variables. There was a mean -
1.5mL/min/1.73m?(range -80.2 to 18.1) decline from baseline GFR during the study period. The decrease in GFR from baseline was significantly
lower in patients with vs without diuretic therapy (median 1.2 vs 0 mL/min/1.73m?, p=0.017). The GFR change from baseline was positively
correlated with the patient age (r=0.145, p=0.040) as well as with the total (r=0.198, p=0.005), day-time (r=0.184, p=0.009) and night-time
(r=0.219, p=0.003) pulse rate. We noted no significant difference in the GFR change from baseline concerning gender, anti-hypertensive
medications other than diuretics, dipping systolic or diastolic BP values or inflammatory markers. Our findings revealed a significant correlation
between age, pulse rate and diuretic usage but not dipping systolic or diastolic BP or inflammatory markers with the GFR change from baseline.

Keywords: chronic kidney disease, hypertension, renal progression, dipping blood pressure, anti-hypertensive medications, inflammatory
markers

1. Introduction

Chronic kidney disease (CKD) is an important public health
concern in association with an increased risk of adverse
outcomes such as the development of end-stage renal disease
(ESRD), cardiovascular events, psychiatric problems and
mortality in the advanced stage (1-4). Given the continued
risk of progression to ESRD and the mortality despite several
measures devoted to managing CKD, identifying the risk
factors of kidney function decline is considered crucial for
patients with CKD (4, 5).

Hypertension leads to an increased risk of CKD
development and progression to ESRD, while CKD is also a
common cause and a sequel of uncontrolled hypertension (4-
6).

Although the exact mechanisms of circadian pattern
alterations in CKD patients remain unknown, the diurnal
variability of blood pressure (BP) and pulse rate (reduced or
absent decrease in nighttime BP levels in particular) is
considered likely to be associated with end-organ damage and
cardiovascular events in hypertensive CKD patients (7-13).

The 24-h ambulatory blood pressure monitoring (ABPM)
is therefore considered the gold standard for assessing
hypertension in CKD patients to assess the progression of

*Correspondence: huseyindurudr@gmail.com

renal dysfunction and prevent cardiovascular complications
(5,14).

In addition, neutrophil-to-lymphocyte ratio (NLR) and
platelet-to-lymphocyte ratio (PLR) have also been proposed
recently as markers of inflammation and predictors of renal
decline in patients with CKD (15-19).

This study aimed to evaluate the change in GFR values in
CKD npatients in relation to certain 24-h ABPM parameters
(pulse rate, dipping systolic and diastolic BP), anti-
hypertensive medications and inflammatory markers (NLR,
PLR).

2. Materials and Methods

2.1. Study population
We included 206 adult CKD patients (meantSD age:

51.3£17.1 years, 54.9% females) in this retrospective
descriptive study conducted between January 2013 and
December 2017.

We obtained written informed consent from each subject,
and the institutional ethics committee approved the study
(Approval number: 2021/208, approval date: 9.12.2021).
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2.2. Assessments
We recorded each patient's data on demographics (age,

gender), body mass index (BMI, kg/m?), active smoking,
comorbid diseases, anti-hypertensive medications, 24-h
ABPM parameters, including pulse (bpm, total daytime,
nighttime) and dipping systolic and diastolic BP (mmHg) via
inflammatory markers (NLR, PLR) and glomerular filtration
rate (GFR; baseline, last visit and the change from baseline
values).

A decrease of >10% in BP value measured at night
compared to daytime is considered dipping. We calculated the
patients' e-GFR values (mL/min/1.73m?) using the CKD-EPI
formula. We evaluated the change in e-GFR values from
baseline  concerning  demographics,
medications, pulse, dipping BP and inflammatory markers.

anti-hypertensive

2.3. Statistical analysis
We conducted statistical analyses using MedCalc® Statistical

Software version 19.7.2 (MedCalc Software Ltd, Ostend,
Belgium; https://www.medcalc.org; 2021). We used Mann-
Whitney U test to analyze the parametric variables and
analyzed the correlation of GFR difference from baseline with
study parameters via Spearman correlation analysis. We
expressed the data as mean + standard deviation (SD), median
(min-max) and percent (%) where appropriate and considered
p <0.05 statistically significant.

3. Results
3.1. Demographic and clinical characteristics
Mean+SD patient age was 51.3+17.1 years, and 54.9% of

patients were females. Concomitant hypertension was evident
in 90.3% of CKD patients, while diabetes in 25.7%. The most
commonly used anti-hypertensive medications were calcium
channel blockers (CCB, 40.8%), beta-blockers (28.9%) and
diuretics (23.3%) (Table 1).

Table 1. Demographic and clinical characteristics

Age (year) 51.3+17.1
Median (min-max) 52.5(17-86)
Male 93(45.1)
Female 113(54.9)
311564
460223)
Diabetes mellitus 53(25.7)
Hypertension 186(90.3)
Antihypertensive medications, n(%)
CCB 84(40.8)
Beta blocker 59(28.9)
Diuretic 48(23.3)
ACEi 44(21.5)
ARB 39(19.0)
Alpha-blocker 34(16.5)

BMI: Body mass index; CCB: Calcium channel blocker; ACEi:
Angiotensin-converting enzyme inhibitor; ARB: Angiotensin receptor
blocker

935

3.2. Cardiac parameters, inflammatory markers and GFR
change from baseline
Mean+SD total daytime and nighttime pulse rate values were

74.1£10, 76.3£10.7 and 66.5+8.9, respectively. Median
dipping systolic and diastolic BP values were 6.8mmHg
(range, -17.5 to 100 mmHg) and 9.7mmHg (range, -14.5 to
100mmHg), respectively (Table 2).

MeantSD NLR values were 2.3+2.2, while PLR values
were 130.2+57.0 (Table 2).

There was a mean -1.5 mL/min/1.73m? (range -80.2 to
18.1mL/min/1.73m?) decline from baseline GFR during study
period (Table 2).

Table 2. 24-h ABPM parameters, inflammatory markers and GFR
change from baseline

24-h ABPM parameters _

Total 74.1£10
Pulse rate (bpm), )
mean+SD Day-time 76.3+10.7
Nigh-time 66.5+8.9
Dipping blood pressure Systolic 6.8 (-17.5-100)
(mmHg), median (min-

Diastolic 9.7 (-14.5-100)
max)

Inflammatory markers, mean+SD _

NLR 2.34+2.2
PLR 130.2+57.0
| GFR bmini 30 |
Baseline mean+SD 74.8434.6
Median (min-max) 78.9(0.4-
166.1)
Last visit mean+SD 73.4433.4
Median(min-max) 74.5(6.1-
147.1)
Change from baseline mean+SD -1.5+15.4

NLR: Neutrophil-to-lymphocyte ratio; PLR: Platelet-to-lymphocyte ratio;
GFR: Glomerular filtration rate

3.3. GFR change from baseline with respect to study
parameters
We noted no significant difference in GFR change from

baseline with respect to gender or anti-hypertensive
medications other than diuretics. The decrease in GFR from
baseline was significantly lower in patients with vs without
diuretic therapy (median 1.2 vs 0 mL/min/1.73m?, p=0.017)
(Table 3).

3.4. Correlation of GFR change with continuous variables
GFR change from baseline was positively correlated with
patient age (r=0.145, p=0.040) as well as with the total
(r=0.198, p=0.005), day-time (r=0.184, p=0.009) and night-
time (r=0.219, p=0.003) pulse rate values. We noted no
significant change from baseline GFR with the dipping
systolic or diastolic BP values or inflammatory markers.
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Table 3. GFR change from baseline with respect to gender and
antihypertensive medications

GFR change from
baseline
(mL/min/1.73m?)
median
(min-max)
Gender
Male -0.1+13.6 0.444
Female 0(-29.5-18.1)
Antihypertensive
medications
ACEi No 0(-80.2-18.1) 0.983
Yes 0(-49-62.2)
ARB No 0(-49.7-18.1) 0.757
Yes 0(-80.2-17.5)
Beta blocker No 0(-80.2-62.2) 0.527
Yes 0(-22.9-18.1)
CCB No 0(-49-62.2) 0.192
Yes 0(-80.2-18.1)
Alpha No 0(-80.2-18.1) 0.295
blocker

Yes 0(-19.8-27.9)
Diuretic No 0(-80.2-62.2) 0.017
Yes 1.2(-19.8-18.1)

ACEi: Angiotensin-converting enzyme inhibitor; ARB: Angiotensin
receptor blocker; CCB: Calcium channel blocker; GFR: Glomerular
filtration rate

Mann Whitney U test

4. Discussion

Our findings revealed that eGFR declined by 1.5 units on
average during follow up in CKD patients, along with a
significant correlation of age, pulse rate and diuretic usage
with the change in GFR over time. The gender, BMI, other
types of anti-diabetic medications, dipping systolic or
diastolic BP or inflammatory markers (NLR, PLR) had no
significant impact on GFR change over time in CKD patients.

Notably, a past study with 190 hypertensive patients
reported patients with reduced eGFR (60 mL/minute/1.73 m?)
to have an earlier time of systolic BP to reach a significantly
higher level above the midnight systolic BP, to be older and
to include more non-dippers (57.8% vs 39.3%) than those
with a normal eGFR, while the time course of pulse rate was
similar in reduced vs normal GFR groups (9). The 5-year data
of APrODiTe-2 study revealed faster eGFR progression and
adverse renal outcomes in patients with poor BP control at
baseline or over one year and higher systolic BP and pulse
pressure (5).

In this regard, the association of total daytime and
nighttime pulse rates with the amount of decline in GFR in
CKD patients in the current study seems to be in accordance
with the consideration of pulse rate as a good surrogate

marker of adverse renal outcomes and eGFR progression, as
well as the association of lower BP burden over at least one
year with increased likelihood of better renal outcomes over
five years (5).

Although the non-dipper HT pattern is considered to be
more prevalent in CKD patients as a known indicator of rapid
end-organ damage, the direct interaction between non-dipper
HT and renal progression remains unclear (20,21). Past
studies based on 24-h ABPM recording revealed the
likelihood of increased DBP variability associated with better
renal outcomes (13) and no significant impact of 24-hour
systolic and diastolic BP variability on the progression of
CKD (21-23). Our findings revealed no association between
dipping systolic or diastolic BP and GFR decline from
baseline. Likewise, we have previously reported in 186 adult
patients with CKD and HT that the dipper HT pattern was
prevalent (45.8%) in them, possibly concerning the presence
of severe proteinuria and no significant association of BP
variability or non-dipper HT pattern with renal progression

@21).

However, other studies indicated the increased systolic BP
variability to be a significant determinant of increased risk of
CKD and ESRD (11,12). Also, a past study with 436 CKD
patients reported non-dipper HT as a significant risk factor for
CKD progression through an analysis adjusted for 24-hour
ABPM, cardiovascular history, proteinuria and other risk
factors (10). Similarly, the authors of a past study with 46
CKD patients reported a significant decrease in dipping
diastolic BP during the night, whereas there was no change in
nighttime systolic dipping, mean BP values or pulse wave
velocity after a one-year observation period (7). The authors
noted the likelihood of peripheral and central BP not
participating in the CKD progression and no change in their
levels over a 1-year follow up despite the significant decline
of eGFR (7). The authors also suggested that the reduced
magnitude of the diastolic dipping had a key role in the
pathogenesis of deterioration of kidney function (7). Also,
patients with IgA-nephropathy and non-dipping BP patterns
were reported to have lower eGFR and more extensive renal
tissue damage than those with preserved dipping BP patterns
(24). Moreover, 1-year data from the APrODiTe-2 study with
400 CKD patients revealed the association of good BP control
and the dipper BP pattern with subtler eGFR and proteinuria
changes (25).

Indeed, given the association of non-dipping BP profile
and nocturnal hypertension with hypertension-mediated organ
damage in CKD patients, ABPM is suggested to be more
extensively used for applying individual risk assessment and
personalized anti-hypertensive treatment in CKD patients
(26), and the daily BP variability on 24-hour ABPM rather
than visit-to-visit BP variability is considered more valuable
in reflecting the renal survival (5,21). Notably, a past study
with 10271 hypertensive patients (3227 with CKD) from the
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Hygia Project reported patients with vs without CKD to have
older age, higher nocturnal systolic BP, higher ambulatory
pulse pressure, and lower daytime ambulatory diastolic BP
along with the higher prevalence of non-dipping and the riser
BP (elevated asleep systolic BP) pattern (27). The authors
emphasized the increased prevalence of a blunted nocturnal
BP decline and the riser BP pattern, and the elevated pulse
pressure as a marker of increased arterial stiffness. They
enhanced CVD risk in hypertensive patients with CKD to
indicate a need for ABPM to be considered necessary for
proper diagnosis and CVD risk assessment in CKD patients
@27.

In fact, our findings on the significant age-dependency of
GFR decline seem notable given the reported association of
age with SBP or DBP wvariability in the past studies
(21,22,28). In addition, the association of diuretic treatment
with GFR change from baseline in our study also seems to
support the likelihood of the different impacts of different
anti-hypertensive medications on BP variability (i.e., a
decline in variability with calcium channel blockers and non-
loop diuretics and an increase in variability with ACE
inhibitors) (29).

Although previous studies indicated a likelihood of NLR
to serve as an independent risk factor for hypertension and
renal progression in patients with IgA nephropathy (18,19)
and both NLR and PLR to be potential markers for predicting
renal outcomes in patients with rapidly progressive
glomerulonephritis (RPGN) (15), our findings revealed no
correlation of NLR or PLR values with GFR decline during
follow up.

In conclusion, our findings revealed a significant
correlation between age, pulse rate, and diuretic usage but not
dipping systolic or diastolic BP or inflammatory markers with
the change of GFR in CKD patients. Future longer-term
large-scale studies addressing BP patterns via 24-hour ABPM
in CKD patients are needed to understand the exact role of BP
variability and dipping status in controlling hypertension and
predicting renal progression in CKD patients.
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Abstract

Mitigation of the nosocomial infection risk is of prime importance in any healthcare facility to protect patients as well as the working staft's
health. To ensure accomplishing this target, one of the crucial good practices is the establishment of rigorous sanitization and disinfection
programs that should be executed as part of GxP activity in hospitals. The cornerstone of this task is the implementation of a biocidal validation
protocol to evaluate the commercially available antimicrobial formulae in the market against the microorganisms that could be found in the
environment. In the present study, a biochemically identified — at least to the genus level -Gram-negative microorganism was found on three
different occasions belonging to the Burkholderia cepacia complex (BCC). The disinfectant validation program was executed using four
chemically different antimicrobial formulae that embraced alcohols, amphoteric detergent and peroxygen products. A preliminary neutralization
study design evaluation was established before the biocidal assessment to ensure effective stoppage of the antimicrobial activity after a specific
contact time with the microorganism using a bacterial count range between 40 and 100 Colony Forming Unit (CFU) which was determined by
serial dilution. An acceptable neutralization (in terms of toxicity and efficacy) was achieved through a combination of chemical and dilution
methods. Contact surface method for testing the biocides was applied using three different coupons that were made for the material of
construction of the covers or lining of the walls, floors and metallic surfaces. Microbial reduction level exceeded 15,800 times the original count
of > 1 x 10° CFU/coupon with all groups and replicates at zero- and two-weeks storage time of the prepared and diluted disinfecting solution.
The disinfectants that have been challenged in this study showed acceptable activity against the vegetative organism of concern in the healthcare
industry with 2-hydroxypropane being slightly the least active among the group.

Keywords: disinfection, neutralizer, efficacy, toxicity, peroxygen, alcohol

1. Introduction

Nosocomial infections are a major problem of concern in
healthcare buildings, especially in hospital facilities (1). They
can be caused by various microorganisms, notably bacteria.
Cross-contamination might also occur due to the transfer of
the infectious agents between different sections of the plant
and between departments through various means, including
personnel, tools, instruments, furniture and equipment (2).
Individuals with variable health defects might be at great risk
from not only pathogenic microorganisms but also
opportunistic and even commensal microbes (3). Depending
on the state of illness, the exposure to these microorganisms
may encounter health complications and even death
depending on different factors such as route of entry,
inoculum size, exposure length presence or absence of natural
body barriers (4).

One of the major strategies in limiting the transmission
and spreading of microorganisms through surfaces is the
implementation of an effective sanitization program in the
hospitals and other healthcare organizations using a validated
disinfection protocol as a part of the GxP program for

*Correspondence: mostafaessameissa@yahoo.com

minimizing contamination and infection risk in healthcare
facilities (5, 6). Several experimental designs have been
adopted to test the antimicrobial power of biocidal products
(7). Tt is important for the test protocol to be able to
demonstrate an acceptable kinetic of the microbial death by
the biocidal formula using a high microbial count to ensure
the ability to control the bioburden level in a short time when
high workload and traffic are expected (8 — 10).

The present study aimed to study the biocidal effect of
four selected commercial disinfectant formulae from market
retail in a healthcare setting. These disinfectants were used to
test the antimicrobial effect on simulated surfaces that are
common and could be found in the building. The study would
be projected as a routine activity that should be implemented
using simple tools and instruments in the laboratory as an
integral part of GxP in hospitals and other healthcare
facilities.

2. Materials and Methods
Biocidal validation protocol was established as a part of GxP
activity that was aimed to be used in healthcare organizations,
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especially hospitals which will be implemented through
standard procedures after an acceptable evaluation and
verification program (11, 12). The test group in this work will
be referred to as treatment synonymously as well as column
in electronic dataset generation.

2.1. Selection of the biocidal agents
Disinfectant products were purchased from a market retail

involving four types comprising three main classes of the
biocidal agents: two alcohols (ethyl hydroxide and dimethyl
carbinol) amphoteric detergent (Ampholyte with pH = 8)),
and Peroxygen compounds (acetyl
hydroperoxide/perhydroxic acid in acidic formula) (13 - 15).
A detailed description of very close products could be found
in other sanitization study series for preparation and dilution.

2.2. Identification of the study subject
Establishment of an environmental microorganism library

database was established electronically through dynamic
inclusion of the biochemically identified microorganisms
after  appropriate ~ Gram-stain ~ implementation  for
microscopical examination. The identification was conducted
using suitable miniaturized identification kit system such as
API® and VITEK® 2 BioMerieux (16, 17). Upon the
validation study execution, randomly selected microbial
samples were used based on the health risk encountered with
the critically ill patients, specifically for those in the Intensive
Care Units (ICUs).

2.3. Preliminary neutralization study design
Three distinct neutralization groupings should be established

as comparison treatments to evaluate the neutralization
process. General procedure and steps were performed as
outlined by researchers in other studies (18 —20).

2.3.1. Viability group
This treatment involved only the microorganism without a

chemical neutralizer alone or biocidal compounds. This group
was prepared and serially diluted in sterile saline or buffer to
deliver microbial plate count between 30 and 100 Colony
Forming Unit (CFU) per nutrient agar plate. This treatment
was used as a reference control to assess the possible toxicity
on the microorganism that could be stemmed from the
neutralizer components.

2.3.2. Neutralizer toxicity group
This treatment was composed of the microorganism plus the

chemical neutralizer as a diluent. This group served as
toxicity test against the viability group but represented the
control for the evaluation of the efficacy of the neutralization
procedure in the presence of the biocidal test materials. There
should not be any adverse effect from the neutralizer
components on the microbial viability which would be
indicated by the relative recovery from that of the concurrent
control treatment. The selected neutralizer was prepared and
sterilized as described in a previous research study.

2.3.3. Neutralizer efficacy group
This treatment included the working concentration of the
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disinfectant that was diluted and mixed well with the
neutralizer and adding the microorganisms. This group is the
test treatment that was assessed against the toxicity group as a
control. Thus, four lines of analysis were streamed based on
the number of disinfectants to be evaluated. Judgment on a
successful neutralization procedure would be based on the
relative recovery as in the toxicity analysis.

2.4. Disinfectant validation experiment (13, 15)
Antimicrobial efficacy of the freshly prepared disinfectants
was evaluated after dilution as recommended by the
manufacturer to 70% (v/v) for alcohols, 2% (v/v) for
peroxygens and 1% (v/v) for the ampholyte with purified
water. The biocidal agents were added over representative
coupon surface materials that were inoculated with the test
microorganisms at > 1,000,000 CFU/coupon which was
determined using a serial dilution of the microorganisms in
saline or buffer in tubes. The surfaces were made from
representative materials for the construction of walls, floors
and metallic surfaces (tools, instruments and furniture such as
tables, and chairs). Antimicrobial Activity of the stored
disinfectant over the study period (biocidal stability) after 14
days was evaluated using the same experimental procedures
and conditions with the same microorganisms on the same
surfaces.

2.5. Statistical evaluation of the study (21)
2.5.1. Neutralization design evaluation
This computation analysis should be performed to assess the

validity and the quality of the neutralization design to avoid
any unintentional bias in the results due to exaggerated effect
from the residual amounts of antimicrobial component(s) in
the medium (22).

2.5.1.1. Neutralizer toxicity and efficacy acceptance
criterion

The accepted microbial recovery percent of the test from the
reference control should not be less than 75%. Any result that
could not meet the acceptance criterion must be assessed
statistically to elucidate the significance before judging the
outcome as true failure of the neutralization (22). The
statistical significance of the difference between the reference
values of the control values and the experiment groups was
tested at significance level of 0.05. Statistical evaluation
between the recovery ratio of the treatment groups against
reference target values was also assessed using nonparametric
analogue of t-test.

2.5.1.2. Recovery ratio and groups comparison
Recovery ratios of the experimental groups were compared

using Analysis of Variance (ANOVA) at a = 0.05. When the
result is significant, a pairwise multiple comparison test was
executed to elucidate the source of variation (22). When no
evidence of significance could be found, the second line of
comparison was performed on the separate treatments (as
CFU count per plate) to determine the test group that shows a
significant difference from that of control at P = 0.05. Cases
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must be evaluated individually to decide to either proceed
with the next step or halt the study of the concerned biocidal
agent till further investigation.

2.5.2 Biocidal activity evaluation
The microbial count decline over the preselected contact time

(i.e., five minutes in the current work) should not be less than
1000 times from the initial bioburden (23). A conservative
threshold was set to 10,000 times decline in the number of the
CFUs. The observed results would be recorded in Excel sheet
database and any non-conforming input cells would be
highlighted to spot the aberrant values. Unless there is no
microorganism could be detected, the variation in log count of
the recovered bioburden from exposure to disinfectant at
zero- and two-weeks storage period should be within 0.3 — 0.5
(23).

3. Results

It would be plausible to start the analysis of the output results
by visualizing data by describing the set of the results
followed by a more comprehensive study of the neutralization
design followed by the disinfectant evaluation.

3.1. Descriptive statistical interpretation of results of the

treatments
The mean microbial recovery of Amphoteric Detergent, Ethyl
Hydroxide, Dimethyl Carbinol and Acetyl

hydroperoxide/Perhydroxic acid (abbreviated as TX, AD, EH,
DC and AP, respectively) were 0.8820, 0.8243, 0.8637,
0.8257 and 0.8813, respectively whereas the standard
deviations 0.03830, 0.02055, 0.007572, 0.02237 and 0.01002
in the same order. On the other hand, the calculated standard
error of the mean (SEM) was 0.02211, 0.01186, 0.004372,
0.01291 and 0.005783. The lower 95% Confidence Interval
(CI) of the (mean), (median) and (geometric mean) was
(0.7869, 0.7733, 0.8449, 0.7701, 0.8565), (0.8490, 0.8030,
0.8550, 0.8000, 0.8700) and (0.7919, 0.7746, 0.8450, 0.7713,
0.8567). The computed upper 95% CI of (mean), (median)
and (Geometric Mean (GM)) — in the same order — was
(0.9771, 0.8754, 0.8825, 0.8812, 0.9062), (0.9240, 0.8440,
0.8690, 0.8410, 0.8890) and (0.9812, 0.8769, 0.8827, 0.8834,
0.9066). On the same line, the calculated (actual median),
(discrepancy) and (GM) was (0.8730, 0.8260, 0.8670, 0.8360,
0.8850), (-0.1230, -0.07600, -0.1170, -0.08600, -0.1350) and
(0.8815, 0.8242, 0.8636, 0.8255, 0.8813), respectively. Fig. 1
and 2 showed relative recoveries expressed as GM with CI
and medians with Interquartile Ranges (IQR), respectively.

3.1. Recovery of tests groups vs. control count and the
reference criterion
The plate count results of the test groups were not

significantly different from that of the control of either
neutralizer toxicity or biocidal neutralization efficiency which
was indicated by the exact P-value of 0.25. For paired
neutralizer validation experimental design, a two-sided (two-
tailed) Wilcoxon matched-pairs signed-rank test was
implemented at a statistical significance of P < 0.05 for raw
data. The sum of positive and negative ranks was 0 and -6,

respectively. The sum of the signed ranks (W) was -6. The
median of the differences between control and test for toxicity
and efficacy groups of AD, EH, DC and AP were -8, -12, -8, -
10 and -7, respectively. The pairing was perfect with a
significant correlation at P > 0.05 and the value of P (one-
tailed) was 0.1667.
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Fig. 1. Geometric Mean (GM) with 95% Confidence Interval (CI) for
the relative recoveries of the neutralizer toxicity (T) and efficacy
treatments of Amphoteric detergent, Ethyl hydroxide, Dimethyl
carbinol and Acetyl hydroperoxide/perhydroxic acid (abbreviated as
T, A, E, D and A, respectively)
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Fig. 2. Medians with Interquartile Ranges (IQR) for the relative
recoveries of the neutralizer toxicity (T) and efficacy treatments of
Amphoteric detergent, Ethyl hydroxide, Dimethyl carbinol and
Acetyl hydroperoxide/perhydroxic acid (abbreviated as T, A, E, D
and A, respectively)

The result of all treatment groups had met the acceptance
criterion of 75% at o = 0.05 with 95% confidence of the true
mean to be within 0.75 and 1.00 recovery ratio. The
microbiological count recovery for each group is shown in
Fig. 3 on a logarithmic scale (at the y-axis) with the Error
percent of the mean plate count expressed as CFU.
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Fig. 3. Neutralization validation study showing the recovery of the test groups against controls. (EM: Error percent of the mean plate count
expressed as CFU)

3.2. Analysis of the relative recovery between neutralization =~ demonstrated the recovery of microbial plate counts as

treatments . transformed data of CFU with Standard Deviation (SD) and
One-Way ANOVA test (P < 0.05) conducted on the relative acceptable Relative Standard Deviation (RSD < 2%) were
bacterial recovery for three subjects over five treatments,

showed significant difference between groups with exact P
value of 0.0151 and the statistic value of 9.867. Table 1

shown. The relative microbial recovery £ SD of all test
groups was demonstrated in Fig. 4.

Table 1. Preliminary neutralization study design evaluation for selected biocidal agents to be used in a healthcare facility

Viability Control Toxicity Group

1.90 1.84 0.969 0.970

11 1.72 1.65 0.959 SD=0.011
i 1.82 179 0981 RSD =1.157 %

_ 1.84 1.76 0.955 0.952

1.65 1.58 0.956 SD = 0.005

1.79 1.69 0.947 RSD =0.518 %

1.84 1.77 0.963 0.964

1.65 1.59 0.962 SD = 0.002

1.79 1.72 0.966 RSD =0.188 %

1.84 1.76 0.959 0.952

1.65 1.56 0.941 SD =0.010

1.79 1.71 0.956 RSD =0.999 %

_ 1.84 1.78 0.967 0.969

1.65 1.60 0.969 SD = 0.002
111 1.79 1.73 0.970 RSD =0.175 %

¥ An acceptance criterion was set to 0.938 which is equivalent to the recovery of three fourth of the control group count.SD: Standard Deviation.

© Individual experiments were performed in duplicates and the results were expressed as a logarithm of the average CFU/plate.RSD: Relative Standard Deviation.
£The commercial product is basically composed of amines, n-C10-16-alkyltrimethylenedi-, as reaction products with chloroacetic acid.

€The commercial product includes also acetic acid at 7.5 + 2.5 % concentration.
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Microbial Recovery from Antimicrobial Agents
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Fig. 4. Burkholderia cepacia complex (BCC) in the pooled result of the Neutralizer Toxicity (NT) and Neutralizer Efficacy (NE) tests along

with standard deviation bars.

Multiple comparisons test between the values of the
relative recovery of the original raw data did not reveal
significant difference between groups at a = 0.05 for five
treatments (columns) and three subjects (rows). The A rank
sum of rank sum (I — II) with adjusted P values for toxicity
and efficacy groups of TX, AD, EH, DC and AP were AD vs.
TX -9 (4 —13) 0.2018, EH vs. TX -3 (10 -13) > 0.9999, DC
vs. TX -8 (5 — 13) 0.3892, AP vs. TX 0 (13 — 13) > 0.9999,
EH vs. AD 6 (10 — 4) > 0.9999, DC vs. AD 1 (5§ — 4) >
0.9999, AP vs. AD 9 (13 — 4) 0.2018, DC vs. EH -5 (5 — 10)
> 0.9999, AP vs. EH 3 (13 — 10) > 0.9999 and AP vs. DC 8
(13-5)0.3892.

3.3. Pairwise analysis for the source of significance in
microbial recovery between groups
Variance analysis (P < 0.05) of the plate count data showed

exact P value < 0.0001 with the statistical value of 14.62.
Multiple comparison was conducted for pairwise
investigation of the treatments for the source of this variation
at a = 0.05 and the comparison included Test (T) against
Control (C). The examination was conducted by calculating
rank sum I from the first group minus Rank sum II from the
second comparison to yield rank sum difference with P value
was computed. The only significant difference was found
between the amphoteric detergent test and the toxicity control

group with adjected P value 0.0339 and the mean rank
difference of (4 - 18) =-14.

3.4. Antibacterial activity of disinfectants over the study
period

Biocidal activity examination over five minutes period
showed more than 10,000 times reduction of the microbial
population using surface contact test (Table 2). The average
reduction factor for AD, EH and AP for wall, floor and
metallic surfaces — pooled for the two test time periods of
fresh and stored biocidal agents - exceeded 1.42 x 105, 1.50 x
10° and 1.68 x 10°, respectively. Thus, the mean logarithmic
reductions were > 5.14, > 5.17 and > 5.21 with (maximum —
minimum) range of (5.36 — 5.00) and estimated approximate
standard errors of 0.048, 0.045 and 0.055, respectively. The
average reduction factor for DC for wall, floor and metallic
surfaces — pooled for the two test time periods of fresh and
stored biocidal agents - was 2.14 x 10%, 2.03 x 10* and 6.32 x
10%, respectively. Thus, the logarithmic reductions were 4.32,
4.30 and 4.79 with estimated standard errors of 0.043, 0.035
and 0.034, respectively. The mean + standard deviation of the
difference in the logarithmic microbial count reduction of the
three experiments for wall, floor and metallic surfaces for DC
was 0.029 + 0.016, 0.045 + 0.037 and 0.106 + 0.22,
respectively. The variation in the log reduction of bioburden

943



Eissa et al. / J Exp Clin Med

reduction factor + SD of the metallic surface versus both wall
and floor materials in the triplicate was (0.447 + 0.053, 0.474
+ 0.10, 0.486 = 0.026) and (0.479 + 0.048, 0.492 + 0.009,
0.512 +0.028), respectively.

Table 2. Disinfectant validation using surface contact test on representative materials from the common surfaces found in the healthcare facility

between wall and floor materials was insignificant being in
the range of 0.007 to 0.032. While the microbial reduction
from metallic (Stainless Steel) surfaces was considered
significant compared to wall and floor structures. The

. Prepared Stored
§ % = é Control Count Frfes'hly Prepared Disinfectalll)t for 313 to 359
g zn 8] é E, Disinfectant hours€
= Coupon Material Mean Coupon Material Mean Coupon Material Mean
Recovery (RSD%) Recovery (SE) Recovery (SE)
I PC FL MT PC FL MT PC FL MT
AD <1 <1 <l <l <1 <1
EH <1 <1 <l <l <1 <l
DC (?ég) (gég) (gié) 1.81 1.85 1.36 1.83 1.88 1.46
(0.90) (0.92) (0.68) (0.91) (0.94) (0.73)
AP <l <1 <1 <l <l <l
II PC FL MT PC FL MT PC FL MT
AD <1 <1 <1 <1 <1 <1
EH <l <l <l <l <l <l
DC (ggg) (?%) (ggz) 1.78 1.80 1.30 1.76 1.85 1.34
(0.89) (0.90) (0.65) (0.88) (0.92) (0.67)
AP <1 <1 <1 <1 <1 <1
11 PC FL MT PC FL MT PC FL MT
AD <1 <1 <1 <1 <1 <1
EH <l <l <l <l <1 <1
DC (?'ég) (61'2726) (61'2787) 1.83 1.89 1.43 1.85 1.90 1.52
' ’ ’ (0.91) (0.94) (0.71) (0.92) (0.95) (0.76)
AP <l <l <l <l <l <l

PC: Partition Construct, FL: Floor Lining, MT: Metal Tool, SE: Standard Error, RSD: Relative Standard Deviation
¥ Results of the plate count were expressed as logarithmically transformed results to the base ten
£Amphoteric Detergent, Ethyl Hydroxide, Dimethyl Carbinol and Acetyl hydroperoxide/Perhydroxic acid (abbreviated as AD, EH, DC and AP, respectively)

€ Storage was done at room temperature under ordinary working conditions

4. Discussion

The newly emerging Gram-negative bacterium is of
significant health concern in healthcare facilities, notably
hospitals (24). While BCC imposes little concern on healthy
individuals, it demonstrated infection risk in hospitalized
patients with defective health issues such as weak immunity
and lung diseases (24, 25). Hence, the biochemically
identified microorganism was included in the dynamic library
database of the critically important environmental isolates. As
a part of GxP in healthcare plants, regular examination of the
efficacy of the sanitizers against the microbial isolates in the
organization would be a critical task as an integral part of
controlling nosocomial infections and minimization of cross-
contamination risk, in addition to the Surgical Site Infections
(SSI) issues (26). The disinfection protocol involved a
spectrum of the biocidal agents in an application rotation
program that minimizes the problem with prolonged use of
each one (27). Materials, tools and equipment’s corrosion and
exposure toxicity are among the main mitigated challenges, in
addition to the possible minimization of the antimicrobial
resistance risk using the biocidal rotation concept.

To assess the antimicrobial activity of the disinfectants
correctly, a complete stoppage of the biocidal action after a
predefined contact period must be ensured (28). This was
ensured using a combination of both dilution 1:10 (v/v) and
chemical neutralization (28). To validate the neutralization
technique, two comparisons analyses must be made (29). The
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first requirement is the proof of non-toxicity of the neutralizer
on the test microbe. The second criterion is the evidence of
the effectiveness of the neutralization process through the
absence of evidence of suppression of microbial growth after
mixing the neutralizer with the disinfectant agents at the
working concentration (29). Each study involved its own
control group as viability (microorganism) treatment for
toxicity study and the toxicity (microorganism plus
neutralizer) group for neutralizer efficacy. It should be noted
that the microbial toxicity might originate from the neutralizer
ingredients, disinfectant components (from its trace amounts,
if complete neutralization was not ensured) and/or the
byproduct of the chemical neutralization process due to
neutralizer-biocide interaction (28,30-32). The selected
microbial count range for the serial dilution of > 40 to 100
CFU/plate was selected as an optimal bioburden range to
minimize count error.

Statistical inference was performed at different stages.
The first one was broadly based on the initial examination of
the recovery ratio that should meet the acceptance criterion
(22). The second one gets it deeper into investigating the
significance of the difference between the found results from
the reference lower acceptance value and the upper microbial
count result of the control (33). By virtue of the non-Gaussian
nature of the microbiological distribution, the Wilcoxon
signed-ranks test was used as a non-parametric that is
equivalent to the paired t-test (34). It is most widely used to
investigate for a difference in the median or mean of recorded
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data - whether measurements were based on pairing
examination or before and after readings on the same test
subject (35). Also, it could be applied as a one-sample test to
determine whether a particular sample was raised from a
population with a predefined median value such as 0.75
recovery ratios of the raw data for CFU count/plate or
logarithmically transformed figure for this microbial count of
0.938 as an acceptance criterion. In the present study, the
microbial recovery ratios had met the acceptance criterion
without significant difference from the control values.

The variations of the bacterial recoveries between
different groups were examined using multiple comparison
analyses. Interestingly, the detailed one-by-one comparison
did not mark any significant difference at o = 0.05.
Nevertheless, the ANOVA test pinpointed a significant
difference (P = 0.05). A situation that has been observed
statistically in other previous works (36). Treatments were
segregated as columns of CFU/plate recovery for individual
group examination. A remarkable difference was detected to
be possibly stemmed from the variation between the control
plate count and the AD biocidal group. This is even though
fact that this disinfectant did not fail apparently in the other
preliminary statistical examination. Accordingly, a decision
has been made to proceed in the testing procedure with
disinfectant.

A disinfectant evaluation was executed by mimicking the
application in the actual use — including storage time — on the
most common surface materials that could be found in the
building (37). These surfaces were made in the form of
coupon shapes from the lining of the floor, wall material and
metallic objects (mostly steel) (38). The surface contact was
used instead of the suspension test because it is more realistic
and challenging. This is because the microbial particles might
be protected from the microscopic irregularities of the hard
objects that hinder the full exposure of the cells to the
biocidal environment in contrast to the suspended microbial
cells where the surface area of exposure could be maximized
accelerating the effect of the antimicrobial compounds (30).
All investigated disinfectant formulae were effective directly
after the preparation and after two weeks of storage at the
ordinary facility-controlled environment in a well closed
container. Interestingly, freshly prepared DC showed very
low microbial recovery which was not significantly different
from that after about 336 hours. The more significant
microbial reduction observed with the metallic surfaces
compared with wall and floor materials, notably with DC
disinfectant, could suggest the unfavorable survivability
conditions for the microorganism on the metal with possible
antimicrobial effect on the viable cells.

Finally, it could be concluded that the commercially used
disinfectants in the healthcare facility were effective in killing
a large population (> 1 x 10° CFU/coupon) of the
microorganism under study (BCC) using a challenging over-

kill strategy to account for a high load of bioburden that could
be inoculated on the surfaces during the traffic of a heavy
workload (39 - 41). This could be ensured only after an
effective neutralization plan to avoid any overestimation of
the biocidal agent activity due to the crippling residual
amount of the disinfectant after the proposed contact period
(42). This trace amount of the antimicrobial components
might halt the microbial growth in the agar media leading to
an exaggerated impression of the true potency of the biocidal
agents. After successful implementation of this study, other
microorganisms could be included in the validation program
after identification to build a growing database for better
control of microbial dissemination and contamination. The
result of the ampholyte antimicrobial product might require
further extended investigation in another study in the future
including a greater number of replicates to confirm or exclude
the observed significant difference. The presence of a toxic
trace level of antimicrobial constituents — that is not enough
to block the full growth of the microorganism totally - cannot
be ruled out. However, this would be needed to be addressed
in a new study that would require deeper analysis. It is also
advisable to select the materials of construction for both
equipment, tools, furniture, wall and floor surfaces carefully.
Implementation of smooth surface materials that possess
antimicrobial properties in healthcare buildings will be an
advantage in hygiene control policy in the organization.
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Abstract

Cupping therapy is a traditional therapy treatment used since ancient era. It is a therapy of alternate medicine, gaining popularity in physical
medicine because of minimal adverse effects, reduction in pain and muscle tenderness. Very little literature is available on the combine effect of
cupping therapy and conventional physical therapy in order to treat low back pain in female patients. To evaluate effects of cupping therapy
combined with conventional Physical therapy in order to improve the pain and health related quality of life among female patients with low back
pain. Randomized control trial done on diagnosed cases of 40 low back pain female patients in Fauji Foundation Hospital, Rawalpindi.
Experimental Group (A) received cupping therapy once every two weeks for 4 weeks combined with conventional physical therapy including
hot pack, interferential therapy and strengthening exercises for back done 3 times per week for 4 weeks. Control group (B) did not received
cupping therapy, only conventional Physical therapy was given and their outcomes were observed at the baseline and at the end of 4 weeks
sessions. Results showed significant improvement in the measured variables of pain and low back disability as well as in physical health,
psychological health, and social relations whereas no such significant improvement was seen in environmental health. Combine effect of
cupping therapy along with conventional physical therapy helps in reducing not only low back pain symptoms but also improve the health

related quality of life among female patients.

Keywords: cupping therapy, health related quality of life, low back pain, musculoskeletal disorders, physical therapy

1. Introduction

Pain is one of the most common causes of seeking medical
care (1). While cardiac infarction, stroke and many other
infectious diseases including cancer and diabetes have high
mortality rates, chronic pain is the leading cause of human
suffering and disability. Pain, along with many diseases
resulting from chronic pain, is not life-threatening. People can
also continue to live with the pain. Both the developed and
underdeveloped countries are facing the problem (3, 4).

Pain in the low back region is usually referred to as pain,
muscle tension and stiffness that is localized below the region
of the costal margin and also above the region of the inferior
gluteal folds, which may or may not involve leg pain. Sciatica
involving low back pain occurs in about 60 — 80% of the
people at some point in their lives, and there are some cases
where it begins in childhood (5, 6).

Chronic back pain may cause emotional, physical, and
also socioeconomic changes (7, 8) which also includes high
dose and frequent usage of medicines and other health
resources (9). Sometimes the search for de-medicalization
results in an increase in the usage of integrative and
complementary practices, such as the traditional Chinese
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medicine (TCM) in order to complement the pain related to
allopathic care (10). One of the recommended therapies of
TCM for reducing chronic pain is cupping therapy (11).
Cupping therapy involves application of cups of different
materials (12) placed at acupoint or any area causing pain
with the help of heat or any vacuum apparatus (13).

Manual therapy is one of the most commonly used and
applicable among the various physical therapy procedures. It
aims at relieving pain through the use of the vertebral
manipulations along with relaxation of the muscles and hence
improving the biomechanical functions present in the tissues
(11). Besides the manual therapy, the physical therapy can
also depend upon various types of resources and different
techniques which are mainly used for analgesic purposes,
which include kinesiotherapy, electrotherapy. Pilates is also
commonly performed on patients who are complaining of low
back pain (14).

However, in addition to the techniques and resources
mentioned for the treatment of the pain in the low back
region, the cupping therapy is most commonly used today as
a complementary therapy for the reduction of the symptoms
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caused by chronic pain, helping in lowering the problems
faced by the patient suffering from the pain in the low back
region. The procedure of cupping therapy is a very common
practice in traditional Chinese medicine. There is a history of
applying it in order to minimize the symptoms experienced
due to the chronic pain. Currently, an increasing number of
patients are displaying their interest in the use of cupping
therapy in treatment of the reducing pain in the low back
region, as it is believed to be very effective and a lot safer
(11). Many techniques utilizing the cupping therapy
procedure which may include both dry and wet suction cups,
holding the cups, stirring fast cups, setting in motion and
balancing the cups. The safest form of application is the dry
suction cup, which is mostly utilized in clinical practice. This
technique involves sucking the skin through the suction cups
without drawing blood. Negative pressure is generated
through this type of suction, which in turn is used for
increasing the removal of toxin materials at the location of
application and thus in return activates the anti-inflammatory
enzymes which causes relief from pain and increases the
relaxation of muscles (11) .In 2017 Wang et al. (11), in 2018
Teut et al.(15), in 2011 Kim et al.(16)and the other authors
analyzed the efficacy and safety of using cupping therapy on
different pain levels in treating patients for back pain.
Significant results were obtained, revealing that this was
potentially very safe and also economical, with an average
reduction in pain ranging from 50 % to 70%. In this study, the
effectiveness of using different types of cupping therapy for
lowering symptoms of pain in the low back area revealed that
no such significant difference was present among the different
types of the suction cups. Whereas in other studies it has been
said that the cupping therapy may lower the pain among
patients with nonspecific pain in the low back area, however
its effect on the variables of neuromuscular region which are
responsible for causing low back pain is still not very well-
known. Among different causes, the back pain is said to be
associated with various imbalances in neuromuscular region,
resulting in less stabilization of the trunk and causing an
overload on the structures of the joint while performing the
task of daily activities(17).  The difficulty in spine
stabilization is connected to recruitment inefficiency among
stabilizing deep muscles, increase in the superficial muscle
contraction in the trunk region and the reduction in the
fatigue resistance in the capacity of extensor muscles of the
trunk (14) .

The cupping therapy is a traditional technique used in
Chinese medicine. This technique has been practiced for
nearly around thousands of years and is considered very
beneficial for treating various conditions which include pain,
stroke and hypertension (18), (19), (12). However, the clinical
efficacy is still uncertain. The process of the action is not
clearly explained and also the methodology and research are
not of good quality which represents many research biases
(18,20).
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Although cupping has been used successfully for
thousands of years in order to treat the pain and a variety of
other complains, the cupping therapy usage has greatly
diffused during last few decades as the preliminary systematic
clinical trials indicating that it is very useful in managing the
very painful conditions (20, 21). Moreover, the cupping
procedure has a very broad indication in the therapeutic
properties, simplicity in applying the cups, low cost, with
very few adverse effects, and immediate results after the
treatment of various kinds of diseases (12, 22). Cupping
therapy is now regularly observed in clinical practice, in order
to bring relief from pain and also to improve the general
feeling of well-being in a patient (23).

The purpose of this present study is to analyze the patients
with low back pain and to perform the comparison between
the control and experimental group.

The main goal of doing this research is to find out if there
are any additional impacts and benefits of cupping therapy
combined with the conventional physical therapy. The study
objective was to determine the cupping therapy effects
combined with conventional physical therapy in a female
patient population with pain in the low back region and also
to find out the health related quality of life.

2. Materials and Methods

The study design used was Randomized Control trial. This
study was performed in the physical therapy department of
Fauji Foundation University Hospital Rawalpindi, Pakistan. It
was a 6- month study from July 1%, 2019 to December 30
2019.

This study was conducted with the approval of Foundation
University Review Committee on 18 August 2020. (Approval
number FF/FUMC/215 Phy/20)

2.1. Participants
Forty-three female patients were initially assessed for

eligibility criteria. Diagnosed cases of low back pain referred
from the rehabilitation department of Fauji Foundation
hospital were included in our study. The sample collected was
selected by purposive sampling technique and then
participants were randomly assigned by using toss and trial
method to group A and B. Patients were randomly assigned to
two different groups. Group A (experimental group) received
cupping therapy along with conventional physical therapy
which included ultrasound modality and McKenzie exercises
for back pain. The questionnaire used to check the disability
related to back pain was Oswestry low back pain disability
questionnaire and WHOQOL-BREF questionnaire was
utilized to assess the quality of life at base line and at the end
of the treatment. Sample selection was done on the basis of
the inclusion and exclusion criteria. The criteria of inclusion
for this study included the (I) female population; (ii) they
were between the ages of 30 and 50 years; and (iii) diagnosed
cases of the mechanical low back pain. Whereas the patients
excluded consists of (I) patients having spinal tumor; (ii)
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cases of herniated discs problems; (iii) patients suffering from
spondylolisthesis or spondylosis and any case of systemic
illness.

2.2. Data collection procedure

Data was collected on Demographics and general
information. Chronic pain was assessed with the help of VAS
(Visual Analog scale). The health related to the quality of life
was evaluated by a set questionnaire (WHOQOL- BREF).
Experimental Group (A): This group received cupping
therapy every month combined with conventional physical
therapy which included: Moist Heat Pack for 10 min as well

as McKenzie Extension Protocol which involves prone lying

position, the prone lying position in extension, the sustained
extension and the correction of the posture in static condition
having 3 sets of 10 repetitions each. In dynamic condition the
McKenzie extension protocol was extension in lying,
extension in lying with overpressure as well as extension
mobilization with the same 3 sets of the 10 repetitions,
following for 3 days in a week, for a period of 4 weeks. The
treatment duration extended from 40 to 50 minutes. Control
group (B): This group received conventional Physical therapy
same as experimental group. Outcomes will be observed at
the baseline and at the end of the session. All post treatments
were measured at the end of 12 sessions. The data was
analyzed through SPSS 21.0.

Cases Not
Included
n=18
Postural Low back Pain Not fulfilling the
patients screened for inclusion critsria
Selection of Eligibility N= 63
Pafionts by | Randomization by
inclusion and L ottery method ‘
exclusion Patients Remaining
criteria n=45
1 No of
| ! patients
GROUP A: Group B: d,',‘;p:;‘
Assessment with: Emm':::";:' group cmn‘:z?ow
* :Z';': | anzlog *  Cupping therapy 'onventional PT only
. WHOQOL- * Conventional PT
BREF

questionnaire I

l

Follow — Up:

3 times a week
for 4 weeks.

l

Analysis

Fig 1. Study flow diagram

3. Results

Among 63 approached cases, 45 of the females met the
inclusion criteria and were included in this study. After taking
proper consent from the patients, only 40 patients completed
the treatment protocol 20 in each group. The treatment
protocol involved cupping therapy along with conventional
physical therapy exercises in the experimental group(group
A) and for the patients included in the control group(Group

B) they were treated using conventional physical therapy
exercises only . Base line values for evaluation of patient
demographics and duration of back pain were taken. The
patients were assessed at the time of the first visit and also at
the end of the last visit after completion of 12 sessions on a 4
week treatment protocol. A  self-reported structured
questionnaire was filled and the oswestry low back pain

disability questionnaire, visual analog scale and WHOQOL-
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BREF questionnaire were calculated to compare the outcome
measures in patients.

Table 1. Demographic distribution

. Group A Group B
Age in years Mean + SD Mean + SD
42.85+6.98 39.35+7.06
f (%) (%)
Occupation Working 08(40%) 11(55%)
women
House 12(60%) 09(45%)
wife
Single 06(30%) 04(20%)
status Married 14(70%) 16(80%)
Duration of | <1 year 07(35%) 09(45%)
illness
>1 year 13(65%) 11(55%)

The normality of the data was checked by applying Q-Q plots
with a normality test to identify the normal distribution of
data. Shapiro Wilk test showed the data for Oswestry low
back pain disability questionnaire was not normally
distributed at baseline so the non- parametric test Mann
Whitney U test was applied.

Table 2. Group analysis between OLBPDQ and VAS by Mann
Whitney U test

n
Pre 51.0 9.75 53
OLBPDQ
Post 40.0 8.75 .01
Pre 7.0 1.0 .60
VAS
Post 5.5 2.0 .00
OLBPDQ, Oswestry Low Back Pain disability Questionnaire; VAS, Visual
Analog Scale; 1Q, interquartile

Table 3. Comparison of the WHOQOL-BREF Mean Scores in four
Domains

Variable Experimental Control P value
Group(A) Group (B)
159 40.5145.92 45.69+6.99 0.07
Post 40.55+5.96 66.86-8.56 iy
Lig 38324430  43.90+£5.22 0.09
PSHD
38331430  49.89+6.34 0.00
159 30.2043.5 35.23+4.38 0.07
SHD [
08 30.22+3.5 38.45+4.99 0.05
1413 27.5042.8 34.54+3 33 0.88
EHD [R
08 27.5042.8 35.1143.52 0.78

PH, Physical Health; PSH, Psychological Health; SR, Social Relation; ED,
Environmental Domain

Post
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Significant difference was seen between the experimental
group (A) and control group (B) after following the
intervention in the following domains of WHOQOL-BREEF,
Physical Health Domain (P <0.05), Psychological health
domain (P = 0.00) and Social Relations Domain (P= 0.05).
There was found to be no significant difference observed
between groups for Environmental Domain (P= 0.78).

4. Discussion

The Low back pain is one of the most prevalent health
condition experienced by the elderly population especially
females(24, 25). Nowadays there is an increase trend among
people to start using alternative and complementary medicine
to treat many different types of pain including the pain in the
low back region (26). Cupping therapy is one of the most
common among them. (26)

In the present study, it was revealed that the mean age
used for the young adult female population was between 18 to
35 years. This was in accordance with a study conducted in
Brazil in 2020, which stated that the female population
mainly suffers from low back pain with an age ranging from
20 to 55 years (27). It is believed that women are at a higher
risk in comparison to the male population due to their
anatomical structure. Their bodies usually consist of small
stature, bone density, less muscle mass, less adaption to
physical effort and a greater amount of joint fragility. In
addition to all this, the sum of the burden imposed on the
body due to the performance of the household or domestic
tasks can also result in an increase in the risk of developing
low back pain (28).

Individuals receiving the cupping therapy, which was used
for the treatment of their pain in the low back region, showed
marked improvement on the visual analog scale. Another
similar study conducted showed a significant reduction in
pain level after cupping therapy application (29).

Low Back pain is accompanied often by either
musculoskeletal, neurological or psychiatric disorders
resulting in a negative impact on health related quality of life
of a patient(30).The health related quality of life was
assessed by WHOQOL — BREF questionnaire (31). This
questionnaire was modified according to the requirement in
order to include the 17 questions which involve the domain of
Physical Health (PH), Psychological Health (PSH), Social
health (SH) and environmental health domain (EHD).
According to the results obtained wet cupping therapy proved
to be effective in improving the quality of life in many
domains especially the physical, social and Psychological
domain. The two different studies were done which proved
that by using various sessions of cupping therapy treatment or
even one session of cupping therapy can notably improve the
pain and enhance the physical function improving quality of
life of the patients complaining of chronic pain (32, 33).
Another Quasi experimental study was done in 2017, in Kind
Abdul-Aziz University Saudi Arabia which reported that
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cupping helps in improving the quality of life especially in
domain of physical health, involving different pain types and
other conditions related to medical issues(34).

One limitation in this study was that there was only a
female population involved. The sample size used was also
small which may limit the conclusiveness of this study
finding. Therefore, it cannot be generalized for the whole
population which can also contribute to selection bias. Other
limitations include short periods of follow ups and the limited
number of cupping therapy treatment sessions having a high
rate of dropout in the female population. Further studies are
needed to be done on cupping therapy to increase awareness
and knowledge about cupping therapy sessions and its uses
along with conventional physical therapy.

One of the few limitations observed in this study was that
the participants included were only female. Most of the
patients did not complete the follow up. The sample size used
was also small. Further researches are recommended to
include both female and male participants and also increase
the time duration required in the study and also the sample
size.

The study concluded that there are a lot of promising
effects that not only help use the cupping therapy treatment to
reduce the symptoms of pain in the low back region but also
improve the quality of life of the female patients.
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Abstract

Cyclic mastalgia is a common condition among women. There are different methods in reducing pain in such patients, but there is yet no
consensus in this regard. This study aims to compare the therapeutic effects of topical piroxicam gel and oral vitamin E in patients with cyclic
mastalgia. Seventy females with mild to moderate cyclic mastalgia were recruited from an outpatient clinic in this randomized, double-blind,
placebo-controlled clinical trial. The patients received either topical 0.5% Piroxicam gel four times daily or vitamin E 400IU capsules once daily
for two consecutive months. The visual analogue scale (VAS) was used to report pain one and two months later. Thirty-five patients completed
the study in each group. Although both medications were effective and safe in reducing pain severity, topical piroxicam led to a significantly
better pain control outcome. Almost half the patients required analgesics five months after the study stopped. In conclusion, comparing topical
piroxicam gel and oral vitamin E in patients with cyclic mastalgia showed that the former is more efficient in pain control in mid-term. Both

medications were safe and well-tolerated.
Keywords: mastalgia; NSAIDs, vitamin E, Visual Analogue Scale

1. Introduction

Mastalgia or breast pain is a very common annoying
experience. Some estimates indicate that almost 65% of
women experience varying degrees of mastalgia during their
reproductive age (1).

It could be cyclic, noncyclic, or extramammary (2). The
cyclic form is the most frequent subtype, comprising about
two-thirds of the cases who seek medical comfort. (3, 4)
Although the main ethology of cyclic mastalgia is yet to be
defined, its relation to the menstrual cycle, pregnancy,
lactation, and menopause suggests underlying hormonal
causes or aggravators (5, 6).

Cyclic pain resolves spontaneously in 20-30% of patients.
However, in 60% of patients, recurring episodes might be
seen (7). It has been reported that in up to 40% of patients
with cyclic mastalgia the pain interferes with the normal life.
Sexual and physical activities, work, and social interactions
could all be negatively impacted in patients with cyclic
mastalgia (8).

Reassurance alone or following nonpharmacological
methods such as stress-management, relaxation techniques
and wearing well-fitted and supportive brassieres have been
found effective in relieving pain in many patients with cyclic
mastalgia (9). In some cases, however, the pain is still
bothersome and resistant to conservative managements.
Pharmacologic therapy with Danazol, Bromocriptine, and oral

*Correspondence: lily rasouli2005@yahoo.com

contraceptives is considered the standard method of
treatment. Side-effects and complications, however, are
sometimes associated with using these medications and limit
their liberal use (9). Employment of alternative treatments
such as using oral and topical nonsteroidal anti-inflammatory
drugs (NSAIDs) and vitamin E has been advocated by some
physicians but the clinical trials in support or against their use
in cyclic mastalgia are still insufficient (10, 11).

The objective of the present double-blind clinical trial is to
examine and compare the efficacy of topical piroxicam gel
and oral vitamin E in reducing pain in women with mild-to-
moderate cyclic mastalgia.

2. Materials and Methods

2.1. Study design and population
A total of 70 women with mild to moderate cyclic mastalgia,

who came to our clinic during a 14 -month period of time
(starting February 2021) was enrolled in this prospective,
double-blind, randomized clinical trial.

This clinical trial study is registered by the Australian
New Zealand Clinical Trial Registry (ANZCTR) under this
registration number: ACTRN12622000103763.

This study was conducted in accordance with the ethical
standards of the responsible committee on human
experimentation (institutional or regional) and with the
Helsinki Declaration of 1975, as revised in 2000 (available at
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http://www.wma.net/e/policy/17-c_e.html). Written informed
consent was obtained from the participants. This study was
approved by the ethics committee of Zabol University, date
March 2020, no KH\432-12.

Patients were premenopausal females aged 18-45 years at
the time of enrolment with a pain score of >3 on the visual
analogue scale (VAS), measured in their first visit. They had
no history of treatment for their pain during the last three
months before the study. Pregnant women, those with
concomitant or previous other medical condition (s) including
a positive history of cancer, women with irregular menses,
patients with abnormal findings in breast physical
examination or imaging studies suggesting a possible
underlying cause of breast pain rather than cyclic mastalgia
were not included. Participants were tested nonallergic to the
used medications before recruitment.

2.2. Study protocol
The patients were alternatively assigned to two groups. A

colleague pharmacologist who was not involved in
conducting the study prepared and provided medications as
follows: The first group received topical Piroxicam gel (0.5%
gel, RAZAK pharmaceutical Co., Tehran, Iran) four times
daily plus placebo capsules (identical to vitamin E capsules in
appearance, filled with distilled water) once daily both for
two consecutive months (group PG). The second group
received vitamin E capsules (E-Zavit, 400IU, Zahravi, Tabriz,
Iran) once daily plus topical placebo gel (identical to
Piroxicam gel tubes in appearance, filled with paraffin) four
times daily both for two consecutive months (group VitE).

The study started from the beginning of a new menstrual
cycle in each patient after she received adequate information
regarding proper medication use, accurate documentation and
reporting of breast pain severity, wearing well-fitted and
comfortable brassieres, and avoiding stressful events and
other pharmacological or non-pharmacological pain-reduction
methods during the study period.

The VAS, a continuous scale ranging from 0 (no pain) to
10 (worst pain ever), was used to report the pain severity.

Eligible Patients (n=70)

/\

Piroxicam Group, PG Vitamin E Group, VitE
(n=35) (n=35)

Intervention discontinuation (n=1)
Lost to follow-up (n=2)

l l

n=32 n=34

| !

Available to telephone Available to telephone
follow-up (n=30) follow-up (n=32)

Lost to follow-up (n=1)

Fig. 1 Flowchart of the study groups
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In-person follow-up visits were performed at the end of
the first and second months after the interventions initiated. A
telephone follow-up was performed five months after the
interventions stopped (Fig. 1).

For blinding purposes, neither the patients nor the main
investigators were aware of the grouping until after data
analysis.

2.3. Statistics
The SPSS software version 25.0 (IBM Corporation, New

York, USA) was used for statistical analysis. The normal
distribution of numeric data was confirmed using the
Kolmogorov-Smirnov analysis. The Contingency tables (Chi-
square), independent samples t-test, and repeated measures
analysis were used. A P<0.05 was considered statistically
significant.

3. Results

Patients” demographics and general information are
summarized and compared between the two study groups in

Table 1.

Table 1. Demographics and general information of the study groups

Variable Piroxicam Vitamin E
Group group

Age (y) 31.7 (£8.4) 29.6 (£6.8) 0.28
Menarche (y) 12.8 (+1.8) 13.6 (£1.6) 0.08
Marital Status D %

() 12 (37.5%) 11 (32.4%) 0.66
Occupation o o

o) 10 (31.3%) 11 (32.4%) 0.92

Regular Exercise 8 (25%) 9 (26.5%) 0.89

The PG and VitE groups were comparable in terms of age,
age of menarche, marital status, occupation, and the history of
regular exercise.

The mean duration of mastalgia was 4.6+2.0 years in the
PD group and 5.1£1.5 years in the VitE group (P=0.23).

The mean pain severity at baseline did not differ
significantly between the two groups (5.0+0.8 in PD group
and 4.7+0.7 in VitE group; P=0.7). The pain severity
decreased significantly in both groups at the end of the first
and second months of intervention (P<0.001) (Fig. 2).
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Fig. 2. Mean pain severity at baseline and one month and two
months after starting interventions in two study groups
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Percent decrease in pain severity was marginally more in
the PG group than in the VitE group after one month, post-
intervention (P=0.05). However, a difference was significant
after two months, post-intervention (p<0.01) (Fig. 3).
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Fig. 3. Mean pain percent decrease one month and two months after
starting interventions in two study groups
No significant complications or side-effects were reported
by the patients in either group during or at the end of the
study period.

Five months after the end of study 16 out of 30 reachable
patients in the PG group (53.3%) had recurred mastalgia
requiring treatment. This rate was 37.5% (12 out of 32
reachable patients). The difference, however, did not reach a
statistically significant level (P=0.21).

4. Discussion

In this study, we showed that topical piroxicam gel was
significantly superior to oral vitamin E in reducing cyclic
breast pain after two months. The patients did not report any
significant side-effects in either group.

There are a limited number of studies in the literature that
have investigated the effect of topical non-steroidal anti-
inflammatory drugs (NSAIDs) in treating mastalgia. In one of
the first studies, the authors were successful in reducing pain
in 11 out of 13 patients with cyclic breast pain (12) by using
topical NSAIDs. Like in our study, the authors found the
intervention safe and rapidly effective.

Colak et al. (13) administered topical NSAIDs or placebo
three times daily for at least 6 months in 60 patients with
cyclic mastalgia. They also found topical NSAIDs effective
and safe in treating their patients.

In another study, Qureshi et al. (14) compared the oil of
evening primrose and topical NSAIDs in the treatment of
mastalgia in an open, non-randomized study. Fifty female
patients with moderate to severe pain were recruited. A
clinically significant response to topical NSAIDs was found
in 92% of patients, with no significant side effects or
complications.

In a study by Ahmadinejad et al (11), the authors
compared the analgesic efficacy of piroxicam and diclofenac
topical gels in patients with breast pain. Both topical
medications were found successful in reducing pain after two
months of application. However, the piroxicam gel was
significantly along with better results. Only one patient was
found to have side effects in the diclofenac group.

Regarding the use of vitamin E in mastalgia, however, the
results of studies are more conflicting compared to the results
of using NSAIDs. In some older studies, for example, the
authors did not report clinically significant findings in this
regard (15-17).

In contrast and in conformity with our findings, Pruthi et
al (18) found that daily doses of 1200 IU vitamin E could
effectively decrease the severity of cyclical mastalgia.
Likewise, Shobeiri et al (19) showed that vitamin E
supplementation, compared to the placebo, yielded
significantly better results in pain control in patients with
cyclic mastalgia.

The beneficial effect of vitamin E in the management of
breast pain has been attributed to its antioxidant property. (9)
To the best of the authors’ knowledge, this is the first double-
blind, randomized clinical trial that compares the pain-
reduction efficacy of a topical NSAID and oral vitamin E in
patients with mild-to-moderate mastalgia.

In a recent metanalysis, Groen et al (10) concluded that
topical NSAIDs can reduce pain by almost 60% in patients
with cyclic mastalgia. This is similar to the amount of pain
reduction we saw by using topical piroxicam gel after two
months of application (Fig. 3).

The rate of spontaneous remission up to 3 years has been
found high in patients with cyclic mastalgia (20). However,
about 60% of patients with cyclic mastalgia show a relapsing
and remitting pattern of pain episodes, and in some patients,
the pain recurs 2 years after therapy (7). In the present study,
the rate of subjective remission, which needed pain killers
was 53% in patients who received topical piroxicam and 38%
in patients who were treated by oral vitamin E after 5 months
of treatment discontinuation. Therefore, it seems that
although both topical piroxicam and oral vitamin E are
effective in ameliorating pain in cyclic mastalgia, they are
required to be used regularly until the physician makes sure
that the pain would not recur after the treatment stopped.

Further studies with larger sample size and comparing
results with other convention al methods of treatment are
suggested for future studies.

In conclusion, both topical piroxicam gel and oral vitamin
E are safe and effective treatments in reducing pain in patients
with mild-to-moderate cyclic mastalgia. The topical
piroxicam is along with better results than the oral vitamin E,
but discontinuation of the treatment may lead to pain
recurrence severe enough to require analgesics in almost half
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of the patients.
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Abstract

Moral distress is a significant problem for health care professionals, resulting in reduced job satisfaction, burnout and job retirement. This study
aims to explore the experiences of emergency physicians related to moral distress during the Covid-19 pandemic. We conducted in-depth semi-
structured interviews of 25 physicians working in the emergency department to describe their experiences related to moral distress. Data were
analyzed using thematic analysis through the six-step process. Three major themes were identified: (I) The impact of the Covid-19 pandemic on
moral distress; (II) The effect of moral distress on physicians; (III) Suggestions to prevent/reduce moral distress. In light of the results of our
study, the moral distress experienced by physicians has been exacerbated due to the increase in the factors causing moral distress during the

pandemic period.

Keywords: Covid-19, moral distress, pandemic, physicians

1. Introduction

The novel infectious disease Covid-19 was first seen in China
in December 2019. The virus spread rapidly around the world
and affected many people. In this process, the large numbers
of infected patients loaded into the emergency services
increased, and healthcare professionals, especially those
working in the emergency services, have struggled on the
front lines. The Covid-19 disease has led to new challenges
for physicians, nurses, respiratory therapists, social workers,
patients, and their families (1-3). They faced many
unprecedented levels of death, changes to care delivery, and
provided community-centred care rather than patient-centred
care. Besides these situations, they are obliged to provide
infection prevention practices and social distancing
precautions (2). Therefore, they limited face-to-face
interaction with the patient and their families; they had to use
protective equipment, limiting them from interacting with the
patient (1, 2, 4). With this, they experienced excessive
workload, difficulties in accessing high-quality personal
protective equipment (5), death anxiety (death of family,
colleagues, patients) (1), witnessed patients dying in isolation
away from loved ones (6), worried about not being able to do
enough for Covid-19 patients (7). Many health care
professionals fear being contaminated with the coronavirus in
the ED, infecting and losing their patients, families, and
colleagues (9), and the anxiety of something terrible
happening (8). Most of the time, they could not offer quality
care to their patients and felt a conflict between fear and

*Correspondence: selinkeskin@duzce.edu.tr

conscience (1). These situations brought ethical problems to
clinical settings. This process inevitably contributed to
increased moral distress in the emergency department. Moral
distress includes a range of moral events and is related to
various ethics-related distress experiences of healthcare
professionals (10,11), particularly among physicians who had
to force choices that conflicted with their values and ethical
values (12-15). Some physicians had to make difficult triage
decisions, life and death decisions and prioritize which
patients got life-saving equipment on account of limited
resources; they may have to decide to stop the support of
some to save others, such as ventilators, dialysis, and hospital
beds, etc. (16-18). In addition, they were forced to do
unethical behaviour they did not want to do due to the
pressure from the patients’ families or social pressure. More
easily withhold or withdraw from their job and/or coworkers,
inappropriate treatments, and rapidly changing guidelines-
protocols regarding Covid-19 are added to the table and cause
exacerbated moral distress among physicians (4, 16, 19).
During the pandemic, physicians reported high anxiety levels
(20) and moral distress (15). They were highly prone to
exposure to potentially moral injury events related to physical
and emotional impact (21). In a study on healthcare
professionals during this period, moral distress is related to
family, fear of infecting others, and work-related concerns
(7). Moral distress is a multidimensional phenomenon that
can characterize a variety of negative physical and



Keskin Kiziltepe and Kurtgdz / J Exp Clin Med

psychological effects on healthcare professionals (4,9).
According to studies carried out during the pandemic, there
are numerous negative emotions associated with moral events
such as burnout, compassion fatigue, frustration, guilt,
weakness, despair, regret, anger, grief, anxiety, helplessness,
shame, embarrassment, loss, sadness, fear, sleep difficulties,
post-traumatic stress disorder symptoms and anguish (7, 22,
23). Moral distress also causes job-patient dissatisfaction,
decreasing care quality, and even wanting to leave their
profession and position (22, 24). Starting with this point, we
aimed to explore the experiences of emergency physicians
related to moral distress during the Covid-19 pandemic.

2. Material and Methods

2.1. Aim
This study aims to explore the experiences of emergency

physicians related to moral distress during the Covid-19
pandemic.

Table 1. Socio-demographic characteristics of the participants

1. Participant Male
2. Participant 27 Male
3. Participant 27 Female
4. Participant 35 Male
5. Participant 25 Female
6. Participant 36 Male
7. Participant 27 Male
8. Participant 37 Male
9. Participant 29 Male
10. Participant 32 Male
11. Participant 28 Female
12. Participant 29 Male
13. Participant 25 Female
14. Participant 25 Male
15. Participant 29 Female
16. Participant 36 Male
17. Participant 27 Female
18. Participant 28 Male
19. Participant 30 Female
20. Participant 28 Male
21. Participant 25 Male
22. Participant 29 Female
23. Participant 36 Female
24. Participant 38 Male
25. Participant 32 Male

2.4. Ethical approval
Before starting the study, written permission was obtained

from the hospital, Ministry of Health and Ethics Committee
(E-15386878-044-24640). All participants were informed
about the purpose of the study, and audio recordings would be
taken during the interviews. They were also informed that
their names would not be used in the voice recordings of the
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2.2. Study Design
This exploratory qualitative study explicitly employed the

moral distress that emergency physicians experienced during
the Covid-19 pandemic.

2.3. Data collection and sample
This study was carried out in a research and training

hospital’s emergency department from August to December
2021. In this study, emergency physicians were selected
based on the purposive sampling method. The data was
collected through 25 semi-structured in-depth interviews by
second author. The inclusion criteria were as follows: (1)
Being an emergency physician; (2) Having worked for at least
one year in the emergency department in the Covid-19
pandemic process; (3) Volunteering to participate in this
study. The socio-demographic information of the 25
physicians is shown in Table 1.

Working times in the

emergency department

23 month 23 month
1 year 1 year
20 month 20 month
8 year 3 year
1 year 1 year
10 year 10 year
2 year 2 year
13 year 12 year
16 month 16 month
10 year 10 year
3 year 3 year
1,5 year 1,5 year
1 year 1 year
1 year 1 year
3,5 year 1 year
8 year 7 year
3,5 year 3,5 year
23 month 15 month
7 year 4 year
4 year 4 year
1 year 1 year
4 year 4 year
10 year 6 year
9 year 6 year
4 year 3 year

interviews and that the data collected would be used only for
this study.

2.5. Data collection

Semi-structured in-depth interviews took approximately 20—
35 minutes. The interviews were conducted by the second
author in a private room outside the emergency services. At
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the beginning of each interview, the purpose of the study was
described, and a code name was assigned by the interviewer
to each participant. The interviews were conducted following
open-ended questions. The interview questions were:” Share
with me your experiences related to moral distress during the
Covid-19 pandemic”, “How did you feel when you
experienced moral distress”, and “What do you think were the
factors that caused you to have this experience? “and “What
are your suggestions to reduce/prevent moral distress?”. The
interview continued according to the answers provided by the
physicians, more in-depth questions such as “what do you
mean?”, and “please detail and/or explain more about this
issue' ' were asked.

2.6. Data analysis
Data were analyzed using thematic analysis according to

Braun and Clark’s six-step process (25). All interviews were
recorded and transcribed, and the transcripts were checked
according to the original sound to familiarise with the data.
Then we carefully read the transcripts several times to build
and examine them line by line in detail and assign paragraphs
or segments of the text. Descriptive codes were found for
meaningful statements. The same meanings unit were
grouped and named. Then, major themes and sub-themes
were formed, reviewed, and discussed by all researchers.
Both of them were revised by comparing with the
participants’ statements. Then, final changes were conducted
on the themes and subthemes.

2.7. Rigour
Rigour was established by following the four criteria defined

by Lincoln and Guba (1985); credibility, dependability,
transferability, and confirmability (26). All coding was done
by the second author to ensure consistency. Interview
transcriptions were analyzed independently, and all authors
reviewed identified themes several times to provide
credibility. Confirmability and transferability were ensured by
the original interview recordings and reflection notes taken by
the second author during the data collection process.

3. Results

Of the 25 participants, nine were women, and sixteen were
men. Their ages ranged from 25 to 38 (mean 29.92, SD 4.13).
The length of experience in physicians ranged from one to
thirteen years (mean 12.6, SD 5.9), and the length of
experience in the emergency department ranged from 1-12
years (mean 5.3, SD 3.3) (Table 1). While 80% (n=20) of the
participants thought about quitting their job, 20% (n=5) did
not. Thematic analysis revealed the following three major
themes; (I) The impact of the Covid-19 pandemic on moral
distress; (II) The effect of moral distress on physicians; (III)
Suggestions to prevent/reduce moral distress.

3.1. Theme 1: The impact of the Covid-19 pandemic on
moral distress
In the direction of the participant statements, the effects of the

Covid-19 pandemic on moral distress were grouped as

"inappropriate ~ working  conditions", "inappropriate
management of pandemic process", and "situations/problems
stemming from society and management”.

Sub-Theme 1: Inappropriate working conditions

The participants stated that an inappropriate working
environment prepared the ground for moral distress during the
pandemic period due to long/variable working hours,
restrictions on personal rights (inability to use leave,
resignation, etc.), insufficient number of health personnel, and
inadequate physical conditions (emergency service capacity,
lack of medical equipment). Regarding this theme, participant
statements are as follows:

"We are undergoing a burnout due to unwilling people to
obey the rules taken to protect public health and
inappropriate working conditions. In addition, there were
restrictions on many personnel rights of healthcare workers
and an increase in working tempo density due to the
pandemic. These situations prepare a ground for developing
morally distressing events (Participant 6).

“I was desperate because of the restrictions such as not
being able to take leave or resign” (Participant 18).

"Sometimes [ feel I cannot do my job properly due to the
high patient density, inappropriate physical conditions, and
the prolonged pandemic process that makes us fatigued
(Participant 23).

Sub-Theme 2: Failure to properly manage the pandemic
process

The participants stated that some deteriorations occurred in
the functioning of healthcare services due to a lack of proper
management of the pandemic process. They especially stated
that transferring the patients to the emergency for Covid-19
diagnostic tests increased the work burden in emergencies. In
addition, they stated that situations such as lack of planning,
admission of patients to emergency services without
emergency indications, and constantly changing and uncertain
protocols regarding the Covid-19 process (diagnosis,
treatment, prevention, vaccine, etc.) affected the management
of the pandemic process. The participant statements regarding
this theme are as follows:

There is an additional provision in the universal declaration of
physician's rights saying that “the time a physician allocates for one
patient is a minimum of 15 minutes which administrative measures
cannot shorten”. It is impossible not to experience moral problems
unless we meet this standard. Specifically for the Covid-19
pandemic, I believe that the increase in patient numbers and the
already insufficient number of staff together with lack of planning
negatively affect the functioning of healthcare services inevitably”
(Participant 17).

“During the first months, there was only one physician in
a very busy patient circulation, without a defined rest time in
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24 hours, dealing with anamnesis, filling out forms, giving
information to more than 100 patients, sampling for PCR,
requesting tests, observing, evaluating the results and
consultations in which condition the brain and body are
under a great burden. As such, we do not even have time to
inform patients. Although things work this way all over the
world, it is not in line with professionalism in health.”
(Participant 12).

"From a Covid-19 aspect, I agree that those with
serious complaints such as shortness of breath apply to the
emergency services;, however, I sadly saw that the entire
burden was again on the emergencies as always and this
responsibility was not shared with our colleagues in both
Sfamily medicine and other institutions and organizations.
Covid diagnostic tests for people with symptoms started to be
performed only in emergencies, and patients from many other
outpatient clinics were directed to the emergencies for a test
without even being examined. We had to examine all patients
referred to the emergency with personal protective equipment
to determine the emergency. This increased the workload of
emergency physicians (Participant 22).

Sub-Theme 3: Situations originating from society and
management

The participants expressed the social and management-
related situations that cause moral distress during the
pandemic process as follows; the pressure of the
management, inappropriate demands of the management,
unfair treatment, not being respected and valued, not being
appreciated, lack of support from the management to the
healthcare professionals, the pressure and violence on
healthcare professionals by the society, lack of timely and
correct information by the management to the society, laying
at all of the burdens to the healthcare professionals, and
unconscious behaviours of the society.

“Situations such as the burden on our shoulders in
business life, excessive responsibility, not being valued,
appreciated, and ignorance of material and moral rights
cause moral distress-related problems. In addition, these
situations were not only present during the pandemic period,
but they existed earlier but before, but they got denser during
this process” (Participant 6)

Even people who do not need urgent intervention are
intervened due to the demands of the managers. For example,
we send an ambulance, or when an intensive care bed is
evacuated, another patient is admitted to the intensive care
unit, not the one who needs it most.” (Participant 25)

"Even if we accept that the pandemic process is a state of
emergency where healthcare professionals are given the
actual responsibility, we could not see the necessary respect
and support. It was a great responsibility for us where all the
workload of the pandemic was tried to be compensated with

961

our self-dedication. This was made a necessity and shown to
the public as a normal situation. This greatly increased the
times we felt stuck between our self-dedication while doing
our job and our burnout.” (Participant 5)

“The pressure and violence coming from the society on
healthcare professionals negatively affects our performance.”
(Participant 2)

“I think that the managers and the media did not share
some data (such as vaccines, number of cases) transparently
with the society and healthcare professionals during the
pandemic. I think that all information about the pandemic
period should be shared on the website of the Ministry of
Health, news sources, and public spots through a transparent
system. Or else, information pollution occurs in social media
about this process in the society, and people do not want to be
vaccinated, they are worried..." (Participant 10)

3.2. Theme 2: The effect of moral distress on physicians
In line with the statements of the participants, it was

determined that the moral problems experienced during the
pandemic period affected the physicians in terms of
exhausting (physical, emotional, spiritual, psychological),
fatigue, not enjoying life, feeling worthless, desire to leave
the profession (resigning), feelings of regret and guilt,
sadness, burnout, decrease in job satisfaction, distrust against
management, feeling of dilemmas, ignorance, questioning the
profession and one’s self.

1t affected us in every way. It wore off and took away our
Jjoy of life" (Participant 8).

“Theoretical and practical knowledge and experience we
have about the emergency created a routine expectation from
us. Due to the new process during the pandemic period, the
unreliable and slippery ground caused us to be stuck between
a constantly changing work schedule, treatment methods, and
new procedures instead of this routine. In addition to the
intense working conditions and the loss of our rights, the
pandemic period caused physical and psychological fatigue
for many of us.” (Participant 5).

“I cannot enjoy life. There is a serious state of fatigue and
exhaustion” (Participant 7).

“Despite not being physically affected, it made me feel
worthless for myself and my profession emotionally and
spiritually” (Participant 19).

“In all aspects, it was an exhausting process that I cannot
count how many times I thought about resigning. Even when
our physician friends were infected, we tried not to disrupt
the hospital by working overtime due to our insufficient
number of employees. To be able to take a 1-week annual
leave, we had to work at the hospital every day or every other
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day before or after they leave. I remember the times when 1
was working in the emergency as the only doctor and at the
same time went to collect samples from the accumulating
patients for the covid test every hour. While I was taking
samples for the test, some patients needed urgent intervention
in the emergency. Why was a test that had nothing to do with
the emergency response, such as the Covid test, given to the
emergency doctors? After a while, this process wears people
out so much that they start to give up on everything”
(Participant 22).

“The situation of not being treated equally due to the
conditions causes guilt and sadness in me.” (Participant 14).

3.3. Theme 3: Suggestions to prevent/reduce moral distress
The recommendations to eliminate/reduce moral distress in

line with the statements of the participants are grouped as
"regulation of working conditions at emergencies",
"appropriate behaviour of managers", and "public awareness".

Sub-Theme 1: Regulation of emergency service working
conditions

Many  participants  expressed  their ideas  about
eliminating/reducing moral distress, which was associated
with working conditions in emergency services. The
participants made some suggestions such as preventing the
misuse of emergency services, imposing penal sanctions,
reducing patient density and working hours, increasing the
number of personnel, having a stable working schedule,
standardizing practices, and protecting the personal rights of
healthcare professionals.

"Working conditions of emergencies must be improved,
and the number of patients must be reduced" (Participant 1).

“It must be possible to carry out urgent applications
without going beyond the standards, nor considering special
requests” (Participant 4).

“Compliance with generally accepted preventive and
treatment methods will reduce our dilemma” (Participant
19).

“First of all, the working conditions of the employees
must be improved.” (Participant 5).

“There must be sanctions against the unnecessary use of
emergency services by individuals in the community”
(Participant 17).

“The number of healthcare professionals must be
increased to alleviate the intense working conditions”
(Participant 16).

“Hospitals and emergencies must be used in line with the
intended purpose. Citizens who do not have an emergency, in

other words, a "life-threatening"” complaint, can be examined
by their family doctors, and a covid test can be done there.
This process (meaning the pandemic) will not end; the burden
on the emergencies must be reduced, otherwise, resignations
will be unpreventable and experienced doctors will not be
available in the emergency services. I say all these sincerely
as a physician who loves this profession and is on the brink of
resigning within 4 years" (Participant 22).

“The number of personnel must be increased, working
hours and conditions must be reduced to a humane level.
There must be an environment where we can do our job
without any pressure” (Participant 24).

“There must be stability in our work schedule. Our resting
periods such as holidays and vacations must be respected.
Thus, our burnout will be reduced” (Participant 6).

Sub-Theme 2: Managers exhibit appropriate behaviour

Some offers of the participants to eliminate/reduce moral
distress were discussed under the sub-theme of “an exhibition
of appropriate behaviours by the managers". About this issue,
the participants stated that there must be managers who treat
everyone fairly, focus on solving the problems, defend the
rights of employees, and do not have a punitive
understanding.

“Managers must do their job properly and be fair”
(Participant 4).

“I use all my means to solve these problems, but this is
not enough. This situation will be solved through the
improvement of conditions by the authorities, not by
individual means” (Participant §8).

“The management approach must be far from populism,
human-oriented, and protect and watch over the employee
instead of seeking for faults” (Participant 25).

Sub-Theme 3: Raising awareness of the society
The participants stated that moral distress could be
eliminated/reduced by raising awareness in the society about
the use of emergency services, appropriate attitudes and
behaviours towards healthcare professionals (verbal and
physical violence, rude orders), observing the necessities of
the pandemic period, and increasing the education level. The

statements of the participants on this subject are as follows:

“In my opinion, raising awareness about the necessities of
the pandemic and bringing more appropriate sanctions to
integrate these necessities into daily life will reduce our
conflict with the public” (Participant 6).

“The education level of the society must be increased”
(Participant 7).
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4. Discussion

The emergency department is a crowded, uncontrolled-
unpredictable, stressful environment in which physicians
make critical decisions under pressure in a short time. They
are faced with unethical challenges and are exposed to moral
distress, which can have negative outcomes. The present
study was conducted on physicians' experiences with moral
distress during the pandemic. In our study, the factors that
may cause the formation of moral distress were associated
with inappropriate working conditions, failure to manage the
pandemic process properly, and the situations originating
from society and management. It has been stated that many
factors such as directing all cases to the emergency service
due to lack of planning during the Covid-19 pandemic,
demolition of all applications related to the process to
emergency services, the uncertainties experienced in this
process, and changing protocols cause problems in the
functioning of the health service. In addition, the
inappropriate demands of the managers, the unequal
distribution of resources to the patients, the pressure exerted
on the health workers by the society, the fact that the society
was not informed correctly in the process, and the
unconscious behaviour of the society also caused the moral
distress to be exacerbated. Compared to other studies
conducted on pandemic period; working long hours and
excessive workload, lack of personal protection equipment
(PPE), difficulties access to clean (PPE) (4), lack of treatment
guidelines, lack of control, unavailability of Covid-19 testing
capabilities, uncertain most of the patient deaths, clinical
status (27), worrying spreading to their patient or family, lack
of training to allocate scarce resources (5), social or family
pressure, poor communication with colleagues and patients
(16), etc. were found to be associated with increased stress.
These constraints make physicians' clinical or triage decisions
difficult, likewise who will die/ who will live (16,17). All this
originated the stage for developing events that cause moral
distress (22).

In this study, physicians experienced anxiety, distress,
fatigue, regret, guilt, sadness, burnout, decreased desire to
work, and request to resign due to moral distress in this
period. According to the quantitative results, most physicians
considered quitting due to moral distress. In addition, it has
also been revealed that they experienced distrust towards
managers, feeling in between, neglect, and questioning their
profession and themselves. These effects have been
associated with moral distress in many studies (11, 19, 24). At
the peak of the first wave, cognitive, emotional, and physical
stress symptoms almost doubled among healthcare
professionals (7,9,20). Several recent studies have shown that
during the pandemic, healthcare professionals had a higher
level of stress and post-traumatic stress disorder, fear of being
infected and infecting their families, emotional-mental
exhaustion,  burnout, depressive  symptoms, sleep
disturbances, psychological impact on professionals working
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in emergency departments (28-30). These symptoms may be
related to the timing of studies. For example, one study found
that physicians have high levels of injurious moral events and
are prone to it during the pandemic (21). After the pandemic,
moral distress levels were generally low among healthcare
professionals (15). Our study was conducted from August to
December 2020, during which time the epidemic in Turkey
had been controlled. Therefore, our findings -effects of moral
distress on emergency physicians- are less severe than other
studies. In interviews, physicians reported that they devised
individual solutions for situations that caused moral distress
without the support of managers. Considering the factors that
will reduce or prevent the development of moral distress in
our study, it is expected that the working conditions of the
emergency service will be improved and that the managers
should be fair, solution-oriented, and supportive of health
professionals. It has come to the fore that it is very important
to raise society's awareness in this direction (not using the
emergency services unnecessarily, their behaviour towards
healthcare workers, etc.), especially during such crisis
periods. Some studies have suggested that to resolve moral
distress, healthcare professionals mostly tried to cope by
taking support from their colleagues, friends, and families
(31). To diminish moral distress, managers should identify the
factors that create stress in the workplace, implement support
programs to alleviate the stress experienced and allow
healthcare professionals to express themselves more
comfortably (31, 32). However, in this process, they had
limited contact with their family and friends due to isolation,
and most of them reported engaging in stress reduction
activities, such as physical activity/exercise, talk therapy,
virtual support groups, and religious/ spiritual practices (3,
27). Looking at the studies related to coping with moral
distress; all levels of government, hospital management, and
the community promote readiness to protect healthcare
workers in the Covid-19 pandemic, adopting more guidelines
for defining appropriate care, end-of-life applications,
appropriate end-of-life treatments, end of life decision
making, work to decrease the role of hierarchy (16, 27).

The study has some limitations. The study was conducted
in one hospital's emergency department with small groups.
And the participants had different cultural values and work
experience. Therefore, the findings of this study cannot be
generalized the other research results.

According to findings, working during the Covid-19
pandemic, participants reported negative impacts on them.
The moral distress experienced by physicians has been
exacerbated due to the increase in the factors also leading to
cause moral distress during the pandemic period. Suggestions
to reduce/prevent moral distress included regulating a
supportive work environment, the need for qualified
managers, and raising public awareness about this issue.
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Abstract

In the present study, the prevalence of allergic diseases among occupational diseases in hairdressers was examined in Samsun Province, which is
located in the Black Sea Region. The purpose was to determine whether hairdresser employees use adequate protective equipment, and to increase
the training levels of hairdressers in this respect. The Study Group consisted of hairdressers working in the Black Sea Region. A total of 700
hairdressers were included in the study. The data were prepared to determine working conditions, occupational and environmental allergic diseases.
The ISAAC Questionnaire Form was modified according to our Study Group. The data obtained were analyzed in computer medium by using the
IBM SPSS V23 Package Program. The Mann Whitney U and McNemar Tests were used in the evaluation of the data. It was determined that 310
of the hairdressers who participated in the study worked in female hairdressers, and 390 worked in male hairdressers. It was determined that 97.4%
of the female hairdressers who worked in female hairdressers and who participated in the study used protective equipment, 33.5% of them had
respiratory complaints before professional life, 9.4% had itching on the skin; 54.5% of them had respiratory complaints after their professional
life, and 28.4% had skin itching. A total of 44.2% had an allergic reaction to hair dye, and 42.9% to decolorizer. A total of 25.5% of had obstruction,
and 24.2% had cough as allergic reactions. It was determined that 31.6% of those who did not have respiratory complaints before professional life
had respiratory complaints after their professional lives. In male hairdressers who participated in the study, it was determined that 63.8% of them
used protective equipment, 11.3% had respiratory complaints before professional life, and 31.0% had respiratory complaints after professional
life. It was also determined that 30.0% had allergic reactions to hair spray, and 26.2% had allergic reaction to perfume. It was determined that
23.3% had allergic reactions as sneezing and 20.5% obstruction. In the present study, the relation between the allergic diseases of hairdressers and
their professions was examined. It was determined that the hairdressing profession increases allergic diseases.

Keywords: asthma, allergic diseases, hairdressers, occupational disease

1. Introduction

Those who work in hairdresser salons face the negative effects
of various chemicals and mechanical practices at work
periodically. The products used is these salons (hair dye, hair
spray, permanent oils, decolorization agents, shampoo, etc.),
and workplace conditions (dust, smoke, steam, cigarette
smoke, etc.) cause occupational diseases especially for
inexperienced employees with both allergen and irritable
effects (1, 2). It was reported in previous studies that the most
common disease faced because of occupational hazards
employees are exposed to in hairdressing profession is
occupational asthma. The UK Health and Safety Agency
reported in 2005 that hairdressers had the highest frequency of
occupational skin disease (3). It was stated by professionals in
this field that very few of the hairdresser employees had asthma
before starting the profession; however, 40% were receiving
asthma and eczema treatment at the time of the study (4). Esin
et al. (5) reported that young people working in hairdressers
between the ages of 15-21 in our country had more skin and
respiratory system complaints than other occupational
employees of similar age.

*Correspondence: drilknurkokcu@gmail.com

In planning healthcare for employees, it is necessary that
the existing problems of the employees are determined first. It
is possible to argue that that studies on health problems and
related factors are inadequate in terms of occupational diseases
especially in risky professions. For this reason, this study was
planned to determine the risks and factors that affect
occupational asthma in people in hairdressing profession.

2. Material and Methods

This study aimed at examining the prevalence of allergic
diseases of male and female hairdressers in the Black Sea
Region. The study was conducted between 20.02.2016 and
20.05.2016 with the participation of the hairdressers who were
willing and voluntary to participate in the study. The ISAAC
Questionnaire Form was modified according to our Study
Group. The Questionnaire Form was pre-applied in a 10-
person hairdresser salon group, determining and correcting the
questions that were incomprehensible or missing. After the
pilot study, the final form was applied to the Study Group. The
data were collected with face-to-face interview with the
hairdressers by the researcher. The hairdressers who
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participated in the study were informed about the study, their
informed consents were obtained, and questions were asked
about the introductory information form and professional
diseases.

According to previous questionnaire studies, power
analysis was made, and the sample size calculated for 14.6%
allergy difference, 80% test power, 95% Confidence Interval
was determined to be 680 people. The Kolmogorov-Smirnov,
Shapiro Wilk, Mann Whitney U, Chi-Square, and McNemar
Test were used in the analyses of the data. The reliability of the
data was examined with the Cronbach Alpha Coefficient. The
significance level was taken as p<0.05. The study was started
after the approval of the Ethics Committee of the Faculty of
Medicine at the University of Ondokuz Mayis
(19.11.2015/issue;  B.30.2.0DM.020.08/2137).  Informed
consents of the people who were included in the study were
also obtained.

The questions that were modified from the ISAAC Test
given in Table 1 were asked to the patients.

Table 1. The ISAAC Questionnaire Form was modified according to
our Study Group.

1. How many years have you been a hairdresser?
a) 1-5b) 6-10c) 11-15d) 16-20 e) more than 20 years

2. Do you find the ventilation in your workplace sufficient?

a)  Yes b) No
3. Do you use protective equipment while working?
a) Yes b) No

4. Which equipment do you use while working? (you may choose
more than one)
a) Gloves b) Mask
Apron e) Other:
5. Did you have any complaints about breathing before your
professional life?
a) Yes b)No
6. Which respiratory complaints did you have?
a) Cough b)Shortness of breath

¢) Wheezing d) Chest pain
7. Did you have any complaints about breathing after your
professional life?
a) Yes b)No
8. Which complaints did you have after you started hairdresser
profession?
a) Cough b)Shortness of breath

c¢) Wheezing d) Chest pain
9. Were you diagnosed with allergic bronchitis or asthma by your
doctor?
a) Yes b) No
10.Did you have nasal flow, nasal obstruction, sneezing, itchiness
in the nose, postnasal drip complaints before you started your
professional life?
a) Yes b) No
11.Did you have nasal flow, nasal obstruction, sneezing, itchiness in
the nose, postnasal drip complaints after you started your professional
life?
a) Yes b) No
12.Were you diagnosed with allergic rhinitis or allergic seasonal
rhinitis by your doctor?
a) Yes b) No
13.Did you have redness, watering, burning sense in your eyes before
you started job as a hairdresser?

c) Glasses d)
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a) Yes b) No

14.Did you have redness, watering, burning sense in your eyes after
you started job as a hairdresser?

a) Yes b) No

15. Were you diagnosed with allergic conjunctivitis or eye flu by
your doctor?

a) Yes b) No

16.Did you have itching, rash, redness in your skin before you
started your professional life?

a) Yes b) No

17.Did you have itching, rash, redness in your skin after you started
your professional life?

a) Yes b) No
18. Were you diagnosed with eczema (itchy rashes) by your doctor?
a) Yes b) No

19. Where did you have eczema (itchy rashes) in your body?
The place of the eczema:

20.Do you have an allergic medication you use constantly?

a) Yes b) No

21.Does your parents have asthma, allergic rhinitis, eczema, allergic
conjunctivitis? Please specify?

3. Results

The questionnaires were applied to 700 hairdressers in the
scope of the study. A total of 233 of the hairdressers who
participated in the study were women, and 467 were men.
There were a total of 390 male hairdressers, and had a mean
age of 34.2+8.7. The number of the female hairdressers was
310, and 75.2% of them were female (n:233), and 24.8% (n:77)
were male. The mean age of the groups was 30.8+8.4.

A total of 82.9% of the female hairdressers found the
ventilation of their workplace as sufficient, and 97.4% used
protective equipment. A total of 92.3% of the hairdressers who
used protective equipment used gloves, 38.7% used masks,
5.2% used glasses, and 71.9% worked with aprons. A total of
84.1% of the male hairdressers found workplace ventilation
sufficient, and 63.8% used protective equipment. A total of
57.9% of the hairdressers who used protective equipment used
aprons, 25.6% used gloves, 1% used masks, and none of them
used protective glasses. It was determined that those who used
protective equipment had lower asthma risks.

According to Table 2, 33.5% of the participants had
complaints about breathing, 20.3% had cough, 17.4% had
shortness of breath, 3.5% wheezing, and none had chest pain.
When the condition of female hairdressers after their
professional life was evaluated, it was determined that 54.5%
complained about breathing, 37.4% had cough, 35.5% had
shortness of breath, 13.9% had wheezing, and 4.5% had chest
pain. The diagnosis of allergic asthma and bronchitis was
31.3%.

Before their professional life, although 25.2% of the female
hairdressers had complaints about nasal flow and sneezing,
after professional life, the rate of having nasal flow and
sneezing complaint was 45.5%. The allergic rhinitis diagnosed
by doctor was 22.9%. Before their professional life, although
female hairdressers had itching and redness complaints in the
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eyes was 20.0%, after the professional life, the itching and
redness complaints in the eyes was 49.4%. Doctor-diagnosed
allergic conjunctivitis rate was 20.0%.

Table 2. Evaluation of allergic diseases of the employees working in
women hairdressers before and after their professional lives

Working in

Women Before After
Hairdressers professional professional
(n:310) life life
e 33.5% 54.5% p<0.01
breathing
Cough 20.3% 37.4% p<0.01
Sh‘]’;r?:tf @lf 17.4% 35.5% p<0.01
Wheezing 3.5% 13.9% p<0.01
Chest pain 0% 4.5% p<0.01
N:‘If:izfllr‘l’; 25.2% 45.5% p<0.01
Itchiness in the 20% 49 4% p<0.01
eyes, rash
Itchlgess in the 9.4% 28.4% p<0.01
skin, rash
McNemar Test

The rate of female hairdressers having itching and redness
complaint in the skin before their professional life was 9.4%.
After professional life, the complaint of itching and redness in
the skin was 28.4%. The number of people diagnosed with
eczema by doctor was 14.8%. Eczema was seen at 11.9% in
the hands, 3.5% in the arms, 3.5% in the feet, 2.3% in the scalp,
and 0.6% in the face.

According to Table 3, 11.3% of the male hairdressers had
respiratory complaints, 9.7% had cough, 4.9% had shortness of
breath, 2.1% had wheezing, and none had chest pain. When
their conditions after professional life were evaluated, it was
determined that 31.0% had breathing complaints, 26.7% had
cough, 15.1% had shortness of breath, 5.9% had wheezing, and
2.1% had chest pain. Doctor-diagnosed allergic asthma and
bronchitis diagnosis rate was 12.3%.

The incidence of nasal flow and sneezing complaints before
professional life in those who worked in male hairdressers was
9.7%, and the incidence of nasal flow and sneezing complaints
after professional life was 37.9% in male hairdressers. Doctor-
diagnosed allergic rhinitis rate was 13.6%. Before professional
life, the rate of itching and redness in the eyes was 1.3%, and
after professional life, the rate of itching and redness in the eyes
was 18.5%. Doctor-diagnosed allergic conjunctivitis rate was
2.6%. Before professional life, the complaint of itching and
redness on the skin was 1.0%. After professional life, the
complaint of itching and redness on the skin was 10.3%. The
number of people who were diagnosed with eczema by doctor
was 3.1%. When examined in terms of the place where eczema
was detected, it was detected 2.8% in the feet, 2.6% in the
hands, 1.8% in the arms, 1.8% in the face, and 0.5% in the

scalp. A statistically significant difference was detected in
terms of allergic diseases before and after the professional life.

Table 3. Evaluation of the allergic diseases of the employees working
in men’s hairdressers before and after the profession

Working in

Before After
Women . .
. professional | professional
Hairdressers life life
(n: 390)
Congleffﬁisnzb"“t %113 %31 p<0,01
Cough %9,7 %26,7 p<0,01
Sh%rrt::flf i %4,9 %15,1 p<0,01
Wheezing %2,1 %)5,9 p<0,01
Chest pain %0,5 %2,1 p<0,01
N:;:;Zflll‘l’; %9,7 %37,9 p<0,01
Itcz;‘;:ssrgs’;he %1,3 %18,5 p<0,01
“Clsllfifssr;;’hthe %1 %10,3 p<0,01
McNemar Test

When the allergic reactions of the hairdressers were
examined for the last 12 months, it was determined that 51.0%
of female hairdressers had watering in the eyes, 41.6% of them
had itching in the nose, nasal flow, obstruction, 33.9% had
complaints of waking up with cough attacks, 27.1% had
redness in the skin and itching, 26.8% of them had complaints
of waking up with shortness of breath, 25.2% had wheezing. A
total of 36.9% of the male hairdressers had itching, nasal flow
and obstruction in the nose, 18.2% had watering in the eyes,
10.5% had wheezing, 8.7% had itching and redness on the skin,
and 8.5% had complaints of waking up with shortness of
breath. When smoking rates were examined, it was determined
that 65.8% of the female hairdresser smoked, and 40.5% of the
male hairdressers smokes.

Although the female hairdressers used 23.9% allergy
medication, male hairdressers used allergy medication at a rate
of 11.5%. It was determined that the most frequently used
medication was inhaler steroid at a rate of 27.7% in female
hairdressers, and at a rate of 11.5% in male hairdressers.

4. Discussion

The present study was conducted to evaluate the risk of
occupational asthma in hairdressers in the Black Sea Region in
northern Turkey. Although the daily usage of cosmetics
containing chemicals is quite high today, it was also
determined that employees did not use precautions to reduce
their exposure to these chemicals. The risk of occupational
asthma increases because of lack of good ventilation conditions
in workplaces, and the lack of adequate use of protective
equipment. In the study that was conducted by Soy (6) to
evaluate the ergonomic suitability of female hairdresser salons
by employees, it was determined that 60.6% of the female
employees at female hairdressers and 75.0% of the male
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employees at female hairdresser salons found that the
ventilation in the workplace was sufficient, which supports the
research findings. When personal protective equipment usage
rates at work were examined, it was determined that 76.7% of
the female employees, and 83.3% of the male employees used
protective equipment. In our study, on the other hand, it was
determined that female hairdressers used protective equipment
at a rate of 97.4%, and male hairdressers used protective
equipment at a rate of 63.8%. It is considered that the use of
protective equipment will reduce the rate of exposure to
chemicals and the risk of occupational asthma allergies may
decrease by improving ventilation systems.

It was determined that hairdressers did not pay adequate
attention to the use of protective clothing and gloves, which are
extremely important in terms of protection of the skin and
exposure to chemicals. The rate of apron use was 64%, wearing
gloves was 55%, wearing masks was 17%, and wearing glasses
was 2%. Mandiracioglu et al. (7) determined that 41.2% of the
participants wore gloves in each task at work, and 15.2% used
protective wear. In the study of Giil et al. (8), the rate of using
gloves was determined to be 72.5%. Chemicals that have
allergic and irritant effects often cause health problems like
respiratory tract reactions, asthma, dermatitis, rhinitis, and
ocular diseases in barbers. The use of protective equipment for
hairdressers and barbers, where atopic dermatitis, allergic
rhinitis, and conjunctivitis are seen commonly, are very
important in this respect.

Cosmetic products like shampoos, creams, hair dyes,
sprays and conditioners that have hundreds of chemicals are
used in barber shops and hair salons. The substances female
hairdressers reacted at the highest rate was hair dye with
44.2%, decolorization agent, and the nail polish odor had the
lowest rate as 2.6%. In male hairdressers, hair spray had the
highest reaction at a rate of 30.0%, perfume at a rate of 26.2%,
hair dye at a rate of 23.3%, and perm medication had the lowest
reaction at a rate of 3.1%. Higher eczema rates in female hair
dressers were associated with being exposed to more
chemicals.

Compared to those who have asthma, it is difficult for
hairdressers who have eczema to continue their professions
regularly. It causes early leave of work because of constant
hand washing during the day and exposure to various
chemicals. It was reported that the risk of leaving work because
of an allergic disease was more than 20% in hairdressers (11).
Studies show that the frequency of eczema decreases, while
asthma increases with furthering age (1). Hairdressers who
suffer from respiratory symptoms continue their work despite
findings like nasal obstruction, sneezing, wheezing and
shortness of breath. It was determined that as the number of
years spent at work increased, so did the prevalence of allergic
reactions. More respiratory symptoms, prolonged encounter
with chemicals and inadequate ventilation were associated
with the increasing age and years spent at work. In the study
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that was conducted by Akpinar et al., it was determined that the
frequency of occupational asthma was 3.6 times higher in those
who had more contact with chemicals because of the intensity
of work.

However, it was observed that there are more occupational
asthma and allergic diseases in people who had atopy history
in their families.

Holland et al. (1) conducted a study with hairdressers, and
reported that the prevalence of respiratory symptoms
suggesting asthma was 45%. Mandiracioglu et al. (7)
conducted a study in Izmir province to determine the
occupational health risks of barbers and hairdressers, and
reported that 35% of hairdressers had allergic complaints.
When the complaints of the female hairdressers participating
in this study related to allergic diseases before and after their
professional life were evaluated, it was determined that 33.5%
complained about respiratory functions before their
professional life, and 54.5% complained about respiratory
functions after their professional life. The rate of the
complaints of the male hairdressers was 11.5% before their
professional lives, and after their professional lives, this rate
was 31%.

In the study conducted by Hollund et al. it was determined
that 71% had nasal flow, 41% shortness of breath, 39%
watering in the eyes, 37% wheezing, 34% cough complaints
lasting more than two weeks, and 34% had eczema. In our
study, on the other hand, 51.0 of the female hairdressers had
watering the eyes, 41.6% had itching, nasal flow, and
obstruction in the nose, 33.9% had the complaint of waking up
with a cough attack, 27.1% had redness and itching in the skin,
26.8% had the complaint of waking up with shortness of
breath, 25.2% had wheezing. In 36.9% of the male
hairdressers, the complaints were itching, nasal flow, and
obstruction; watering in the eyes was at a rate of 18.2%,
wheezing at a rate of 10.5%, itching and redness on the skin at
a rate of 8.7%, shortness of breath at a rate of 8.5%.

In our study, 20% of the patients had doctor-diagnosed
asthma, 17% had rhinitis, 10% had conjunctivitis, and 8% had
eczema. In a previous study conducted by Akpinar et al. in our
country, asthma rate was 14.6%. Today, it is considered that
the use of more chemicals increased these rates.

In the study conducted by Giil et al. (8) to Determine the
Health Problems of Employees in Hair Salons, 21.1% of the
hairdressers were diagnosed with allergy, 61% were diagnosed
with asthma, and 14.0% were diagnosed with skin disease by
the doctor. It was determined that 18.7% of the participants had
skin rash in their bodies. In the study that was conducted by
Celenk (9) on the basic qualities and problems faced in
workplaces of hairdressers department students in Ordu
Vocational Training Center, it was determined that 11.3% had
skin diseases, and 11.9% had respiratory diseases. Igbay (10)
conducted a study to determine the physical conditions of
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female hairdressers in the city center of Gaziantep and to
evaluate the health-related complaints and practices of the
employees due to infectious diseases, it was determined that
25.9% of employees had respiratory tract problems, 52.4% had
allergic complaints, and 32.6% complained about their skins.

In the light of the findings obtained in the study, it is
recommended that initiatives are planned to pay more attention
to the use of protective equipment for hairdressers, it is ensured
that hairdressers are aware of occupational diseases, and
trainings are organized on the measures that can be taken,
working conditions are regulated and improved. It is necessary
that the workplace environment is safe, ventilation is
improved, chemicals used are inspected, protective equipment
are used appropriately, and legal sanctions are imposed in this
respect.
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Abstract

The aim was to evaluate patients who underwent colpoclesis due to pelvic organ prolapse (POP). This cross-sectional study included patients
who had undergone colpoclesis surgery. Age, gravity, parity, systemic diseases, examination findings, anesthetic methods used, surgical
complications, additional operations, and length of hospital stay were recorded. At evaluation, patients were divided into two groups: partial
colpoclesis and total colpoclesis. The mean age of patients was 73.25+5.45 (60-80), gravidity was 4.58+2.38 (2-11), and parity was 4.08+1.45
(2-7). While uterine prolapse was observed in 47 (97.9%) patients, one patient was found to have vaginal cuff prolapse. Partial colpoclesia was
performed in 28 (58.3%) of the patients. While 16 of the patients (33.3%) had no additional systemic disease, the remaining patients had at least
one systemic disease, with hypertension being the most common at 58.3%. Twenty-eight of the patients (58.3%) underwent surgery under
general anesthesia and the rest under spinal anesthesia. While no postoperative complication occurred in 46 (95.8%) of the patients, blood
transfusion (erythrocyte suspension) was observed in one patient and delirium was observed in another patient after surgery. The postoperative
discharge time of patients was 3.66+2.10 (2-9) days. Statistically significant differences were found between the partial and total colpoclesis
groups in terms of age, gravity and parity (p=0.002, p=0.022, and p=0.030, respectively). There were no significant differences between groups
in discharge time (p = 0.143) and type of anesthesia (p=0.104). Colpoclesis surgery can be safely performed in elderly patients diagnosed with
pelvic organ prolapse who are not sexually active. This method should be recommended as an option, especially in patients with complicated
systemic diseases. Although short-term serious complications are not uncommon in patients, routine follow-up of patients with partial
colpoclesis for long-term complications should be continued.

Keywords: colpoclesis, pelvic organ prolapse, hysterectomy, pelvic floor disorder, LeFort
1. Introduction

Protrusion of pelvic organs (uterus, rectum, bladder) toward
or out of the vagina is called pelvic organ prolapse (POP).
The main purpose of treatment POP is to improve symptoms,
and reconstructive or obliterative surgical approaches are
available (1, 2). The treatment approach depends on the
patient's expectations and preferences. Colpocleisis is an
obliterative method in which the vaginal canal is closed and
the pelvic organs are returned to the pelvis. It can be
performed by two methods: partial (LeFort) and complete (1).
It can be recommended for older women who no longer want
to use the vagina for sexual intercourse, for women who want
to avoid hysterectomy, and for patients who prefer surgery
with the lowest risk of complications and a short duration
(2,3). The advantages of this surgery are its short duration,
minimal blood loss, rapid discharge from the hospital, and the
fact that only local anesthesia is required. However, it also
has disadvantages, such as the lack of sexual activity after the
procedure, the development of de novo incontinence or
urinary incontinence, and the impossibility of taking an
endometrial biopsy because the cervical canal cannot be
reached (4). Cervical lesions should be evaluated and treated
as appropriate before prolapse repair (2). The procedure has a
high success rate and long-term patient satisfaction (3).

The aim of the present study was to evaluate the

*Correspondence: selim.gulucu@gop.edu.tr

demographic characteristics and surgical methods of patients
who underwent colpocleisis due to POP in our clinic.

2. Materials and Methods

Patients undergoing colpocleisis due to POP in the
Department of Obstetrics and Gynecology at the
Gaziosmanpasa University Faculty of Medicine between 2015
and 2021 were included in the study. Medical history, age,
gravidity, parity, systemic diseases, examination results,
anesthesia methods used, surgical complications, additional
surgeries, and length of hospital stay were recorded in the
patients' records.

All patients who had undergone colpocleisis and whose
data were accessible were included in the study. All patients
who were diagnosed with pelvic organ prolapse (POP -Q)
were classified as grade 3-4 prolapse, and the surgical method
used was partial and total colpocleisis. Patients were divided
into two groups, partial colpocleisis and total colpocleisis.

In partial colpocleisis, a rectangular area on the anterior
and posterior vaginal walls was marked and excised with a
scalpel, and bleeding was controlled with a cautery. A 2-cm-
deep bilateral vaginal mucosal bridge was created to create a
lateral tunnel. The tunnel walls were sutured with late
absorbable sutures. The posterior and anterior layers of the
vaginal muscles were sutured together. After the uterus and
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vagina were inverted, the upper and lower edges of the
rectangle were sutured, and the vagina was obliterated.

Total colpocleisis was performed in patients who had
already had a hysterectomy or who were scheduled for a
hysterectomy in addition to surgery. In the surgical procedure
of total colpocleisis, all vaginal walls were incised circularly
with a scalpel to the edge of the vaginal cuff, taking into
account the borders of the bladder above and the rectum
below, and then cautery was used to ensure hemostasis. The
muscularis layers were sutured together. The vaginal
epithelium was closed transversely. Patients who underwent
surgery at an external center and were referred to our center
and whose information could not be obtained were excluded
from the study.

The study was approved by the local ethical committee of
Tokat Gaziosmanpasa University (2022/04 22-KAEK-023).

Descriptive statistical methods (mean, standard deviation,
median, frequency, ratio, minimum, maximum) were used in
the analysis of the study data to obtain information on the
general characteristics of the groups. Differences between
groups were analyzed for quantitative values using the
independent samples t-test and for qualitative values using
Fisher's exact chi-square test. It was considered statistically
significant when p values below 0.05 were calculated.
Prepackaged statistical software IBM SPSS Statistics 19 was
used for statistical analysis. Ethical approval was obtained
before the study.

3. Results

The study found that 48 female patients underwent
colpocleisis due to POP. The mean age of these patients was
73.25+5.45 (60-80), gravidity was 4.58+2.38 (2-11), and
parity was 4.08+1.45 (2-7). Twenty-eight of the patients
(58.3%) underwent partial colpocleisis (LeFort). All patients
had undergone a normal vaginal delivery. While 47 patients
(97.9%) had uterine prolapse, one patient had vaginal cuff
prolapse. Vaginal hysterectomy was performed in 19 patients
who underwent total colpocleisis, and TOT (transobturator
tape) was applied as an additional surgery in one patient who
underwent partial colpocleisis. While 16 patients (33.3%) had
no additional systemic diseases, the remaining patients had at
least one systemic disease, with hypertension being the most
common systemic disease at 58.3%. Twenty-eight patients
(58.3%) underwent surgery under general anesthesia, and the
remaining patients underwent surgery under spinal anesthesia.
While no postoperative complications occurred in 46 patients
(95.8%), blood transfusion (red blood cell suspension) was
observed in one patient and delirium was observed in one
patient after surgery. The postoperative discharge time of the
patients was 3.66£2.10 (2-9) days. The demographic
characteristics of the patients are shown in table 1. When the
patients who had undergone partial and total colpocleisis were
evaluated by dividing them into two groups, there were
statistically significant differences between the groups in age,
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gravidity, and parity (p = 0.002, p = 0.022, and p = 0.030,
respectively). No significant differences were found between
groups in terms of discharge time (p = 0.143) and type of
anesthesia (p = 0.104).

Table 1. The patients' demographic characteristics

. Parsiyel
Total Kolpoklezis Kolpoklezis
(n=20) )
Age (year)  69.40+6.09 (60-78) 76(‘3%%)94 0.002*
Gravity 3.40+0.52 (3-4) 5?23?1)87 0.022%
Parity 3.41£0.52 (3-4) 4'5(271)'74 0.030*
Discharge
time 3.00+1.15 (2-5) 4'1(‘592)'45 0.143
(day)

Values are expressed as mean + standard deviation (minimum-maxium).
p: Independent Sample T-Test. * p value is significant at the 0.05 level

(p<0.05)

4. Discussion

Nowadays, the incidence of POP is predicted to increase with
the increasing life expectancy of women. Mortality and
morbidity rates are higher in elderly patients undergoing
urogynecologic surgery for POP than in young patients (5). In
elderly patients with symptomatic POP and high morbidity,
surgical intervention must be carefully selected and
performed (6). If there is an alternative treatment (such as a
pessary) to surgery in this group of patients, it may be
considered in the first instance. However, this alternative
treatment does not definitively eliminate POP, and long-term
use of this treatment is uncomfortable for the patient (7).
Colpocleisis is a valuable surgical procedure for patients with
prolapse who have undergone unsuccessful reconstructive
surgery and no longer desire sexual intercourse (8,9).

The colpocleisis method ensures that the POP operation is
both simple and short. It also has a significantly lower
recurrence rate than reconstructive methods. Although there is
no large-scale study on this topic, the success of colpocleisis
varies from 91% to 100% (10,11). In our study, patients were
examined a total of 3 times, at the first postoperative week,
first month, and first year, and no recurrence was observed in
any patient. The ability to perform the procedure under local
anesthesia and the short hospital stay are also major
advantages of colpocleisis (12). In our study, it was found that
patients were operated under general and spinal anesthesia.
This was attributed to the fact that the surgery was performed
in the general operating room of our hospital and patients did
not desire local anesthesia under these conditions.

Colpocleisis is associated with general complications in
terms of mortality and morbidity. The most common
complication is the need for blood transfusion after surgery.
Venous thromboembolism, pulmonary embolism,
hypovolemic shock, heart failure, sepsis, and psychiatric
disorders can be mentioned as other important complications
(13,14). In our study, one patient developed a postoperative
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hematoma. Because the hematoma was self-limiting, no
additional procedure was performed on the patient, and blood
substitution was subsequently performed. In a retrospective
study of 1104 women who had undergone urogynecologic
surgery by Solomon et al, the incidence of venous
thromboembolism was reported to be 0.3% (15). All patients
in the study wore antithromboembolic stockings for
prophylaxis and received Low-molecular-weight heparin
(LMWH) appropriate doses postoperatively. None of the
patients experienced a thromboembolic event. One patient
had postoperative delirium. The higher average age of
patients in the partial colpocleisis group compared with the
complete colpocleisis group was attributed to the fact that this
method was used to shorten the duration of the procedure and
keep the risk of complications to a minimum.

Urinary incontinence may develop after colpocleisis (16).
The occurrence of new postoperative incontinence or
worsening of preexisting incontinence was noted by Hoffman
et al (17) in three of 27 patients and by Hanson et al (18) in
twenty-two of 288 patients. One patient in the study had stage
3 uterine prolapse according to the POP -Q classification and
stress incontinence. This patient underwent complete
colpocleisis and TOT. At the patient's postoperative follow-
up, her urinary incontinence improved and no recurrence was
observed. No effect of colpocleisis on bowel function was
reported, and von Pechmann (19) noted that rectal prolapse,
although rare, may occur after surgery. Consistent with the
literature, no problems with bowel function were noted in our
patients.

Sexual desire has been shown to persist in advanced age
(20), and Huang et al. reported that 30% of women older than
65 years continue to have moderate sexual desire (21).
Women who are sexually active or considering being sexually
active are more likely to prefer reconstructive procedures
because the vaginal structure is preserved. However, patient
satisfaction is higher with obliterative procedures, where both
complications and recurrence of prolapse are less common (9,
10). We think that the advanced average age of the patients,
the fact that 20 patients (83.3%) did not have a spouse and the
rest did not want sexual activity facilitated the determination
of the treatment method as colpocleisis. The limitations of our
study are that it is retrospective and includes a small number
of cases. After ruling out the risk of malignancy in POP
patients, colpocleisis is an appropriate treatment option after
comprehensive counseling considering sexual activity status.
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Abstract

Osteoarthritis (OA) is a degenerative arthritis disease of the synovial joints and is one of the most common causes of disability in adults. A study
requires experimental animal models to be well understood. Collagenase was found to be able to induce OA in experimental animals. This study
was conducted with the aim of analyzing the microscopic characteristics of cartilage tissue, synovial membrane, and subchondral bone in the
knee of Rattus norvegicus rats after collagenase injection. In-vivo experiment using experimental animals Rattus norvegicus which was injected
with collagenase was conducted. The sample will be divided into 3 groups: evaluation time at 7 days (group 1), 14 days (group 2), and 21 days
(group 3). Synovial and cartilage will be evaluated based on OARSI while subchondral bone will be evaluated based on Subchondral Bone
Score (SBS). It was found that cartilage erosion and synovial membrane damage were the most severe in group 3. The level of damage based on
OARSI and SBS scoring was also found to be progressive and worsened over time. Subchondral bone values increased in both control and
treatment with the control peak at 0.87 and the treatment peak at 3.2. It was found that there was a clear and microscopically progressive
difference 3 weeks after collagenase injection. Induction of OA using collagenase injection in experimental animals Rattus norvegicus can be a

good model for making secondary OA.

Keywords: osteoarthritis, knee, collagenase, cartilage, synovial membrane, subchondral bone

1. Introduction

Osteoarthritis (OA) is a very complex degenerative arthritis
disease of the synovial joints and is one of the most common
causes of disability in older adults. According to the United
Nations, by 2050 people over the age of 60 will make up
more than 20% of the world's population, which means it is
estimated that by 2050, 130 million people will suffer from
OA worldwide, of which 40 million will be severe disability
due to the disease (1). Patients with OA in the United States
alone have reached 27 million people in 2008 (2).

Synovial membrane inflammation has emerged as another
major feature of the pathophysiology of OA. Synovial
histological changes include synovial hypertrophy and
hyperplasia with an increased number of lining cells often
accompanied by sublining tissue infiltration with scattered
lymphocyte foci. Activated synovium can produce proteases
and cytokines that accelerate damage to the area around the
cartilage (3).

In addition to cartilage tissue and synovial membrane,
various characteristic changes in subchondral bone are also
found which are also considered to be very related in the
pathogenesis of OA, thus implying a strong relationship
between OA and subchondral bone. Other researchers have

*Correspondence: caesarbimoseno@gmail.com

published findings that an increase in subchondral bone mass
that is rigid (stiff) is an important factor in the pathogenesis of
OA, because it contributes to cartilage degeneration, in
addition to inflammation of the synovial membrane (4,5).

Research on the pathogenesis of OA is a challenge in
itself considering the very complex pathogenesis of OA. The
main obstacle faced by researchers in the study of OA is that
the pathogenesis of OA is slow and difficult to predict, and
clinical symptoms that appear only in advanced OA so that
they cannot describe the various structural changes in the
joint cavity (6). Therefore, a research model is needed that
can be carried out in a shorter time, in this case using an
experimental animal model (7).

The small animal trial model is the model of choice as an
initial study of the pathogenesis of OA considering the
practicality and financing aspects, as well as a foothold before
being implemented in a larger model. In addition to the types
of experimental animals, the model for making OA is also
divided into primary and secondary OA models. Secondary
models, both surgical and chemical induction models, have
become an option in consideration of making models that are
shorter and more practical. Chemical induction has recently
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become the choice of many researchers given its practicality.
Chemical induction can use monosodium iodoacetate (MIA)
and collagenase, but because MIA is much faster than
collagenase, collagenase is considered more capable of
representing OA itself (8).

Given the importance of a good model to support future
studies for OA, this study was conducted with the aim of
analyzing the microscopic characteristics of cartilage,
synovial membrane, and subchondral bone in a collagenase-
induced model of knee osteoarthritis of Rattus norvegicus.
This study is expected to be the basis for modeling OA in
mice.

2. Material and Methods

This type of research is an in-vivo experiment using Ratfus
norvegicus experimental animals with an analytical research
design in the form of a post-test only design. This study has
been approved by Animal Care and Use Committee of
Universitas Airlangga, Surabaya, Indonesia with the number
of 2.KEH.029.03.2022.

Experimental animals used in research must meet the
following criteria: (1) experimental animals are Ratfus
norvegicus; (2) rats aged 2 months; (3) rats weighed 200-300
grams; (4) male rats; and (5) in an healthy condition with
signs of active movement and solid stools. In the event that
Rattus norvegicus fell ill and/or rats died during the
acclimatization period or during the study, the sample was not
included in the data for this study. All institutional and
national guidelines for the care and use of laboratory animals
were followed.

The sample will be divided into 3 groups. Grouping is
based on the time of evaluation: 7 days (group 1), 14 days
(group 2), and 21 days (group 3). Each group will be
subdivided into 2 subgroups: control group and treatment
group. Treatment group will receive injection of collagenase
type 7 as much as 1 ml and control group will receive
injection of only 1 ml of NaCl. At each time, the sample will
be terminated and the knee tissue sample taken for
microscopic evaluation: cartilage, synovial membrane, and
subchondral bone. Synovial and cartilage will be evaluated
based on OARSI (9) while subchondral bone based on
Subchondral Bone Score (10).

In brief, OARSI score is calculated based on 4 parameters:
hematoxylin eosin staining, cartilage structure, chondrocyte
density, and cluster formation with a total score ranging from
0-24. On the other hand, subchondral bone score is based on 3
parameters: subchondral plate condition, bone volume (based
on formula), and observable osteophytes. Maximum score of
12 can be achieved with higher score indicating worse
subchondral bone.

Based on the calculation of the sample formula, it was
found that the total number of experimental Rattus norvegicus
rats for this study should be 5 for each group. Therefore
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minimum required sample would be 30 samples (3 treatment
groups and 3 control groups).

All research was carried out at the Laboratory of the
Faculty of Veterinary Medicine (FKH) Universitas Airlangga,
Surabaya, Indonesia from March 2022 to April 2022.

All rats will go through the acclimatization stage for one
week. Experimental animals were placed in groups placed in
cages, within 12 hours on a light-dark cycle at 24°C and had
access to water and food in a veterinary laboratory facility.

OA was induced unilaterally in one knee of each Ratfus
norvegicus by 2 intra-articular injections of 3 collagenase
type VII units (Sigma-Aldrich) on the first day of observation
(day 0). All intra-articular injections were applied with an
injection volume of 6 L using a 50 L glass syringe (Hamilton
Company, Ghiroda, Romania) and a 30 G needle. The
contralateral knee control was injected intraarticularly using 1
ml NaCl.

All specimens were fixed with 10% buffered formalin for
24 hours, decalcified with 5% formic acid for 5 days and then
put into paraffin blocks. A series of 3 sagittal sections (4 m
thick) were created for each of the 4 compartments, through
the large diameter of the cartilage lesion. Hematoxylin-eosin
staining was used to evaluate synovial, cartilage, and
subchondral bone scores. Evaluation was done by two
anatomic pathology specialist and mean score from the two
will be used as the final score on this patient. All pathology
anatomist were blinded by the sample’s group.

The data collected will be analyzed descriptively by
totaling each scoring parameter and averaging the results of
the sample used. Calculations were carried out using the
Microsoft Excel 2016 program. The data will be presented in
tabular form.

3. Results

From the results of the study it was found that cartilage
erosion was the most severe in group 3 and the lightest in
group 1 (Fig. 1 and fig. 3). The signs of inflammation were
most severe in group 1 and mild in group 3. From the results
of immunohistochemical analysis, it was also found that
cartilage and synovial tissue damage occurred mainly in the
area of collagenase injection (Fig. 2). This suggests that
collagenase may need to be administered in larger volumes or
injected more than once to create a more evenly-spread
breakdown.

The average results of the assessment of the synovial
membrane for all samples are described in table 1. Overall,
the cumulative total OARSI value of the synovial membrane
in the control group on average is the same, ranging from 0.6-
0.9. Compared with the group treated with collagenase
injection, there was a large increase of up to 7.53 on day 21.
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Fig. 1. Microscopic image of the control group 3. A normal picture Fig. 3. Subchondral bone changes in treatment group 3. Focal fibrous
was found. No erosions or leukocytes were seen in the joint space. tissue proliferation (blank fill arrow), increased osteoclasts along the
There was also no inflammatory cell infiltration in the synovial junction between damaged cartilage and subchondral bone (short
membrane. This image is used as a reference for detecting pathology arrow), and several adjacent trabeculae lined with osteoblasts (long
in other sections arrow) are seen.

In terms of cartilage microscopy, it was found that the
various parameters of cartilage tissue had increased quite a lot
from day to day and the difference was large with the control,
especially on day 21 (control vs. treatment: 5.13 and 0.6).

Subchondral bone values increased in both control and
treatment with the control peak at 0.87 and the treatment peak
at 3.2. Although both experienced improvement, there was a
significant difference between the two from day 7 to day 21.
This indicates the progression of subchondral bone damage,
especially in the treatment group.

Fig. 2. Microscopic image of treatment group 1 sections. The left
image shows an irregularity of the cartilage surface. In the image on the
right, there are inflammatory cells infiltrating the synovial membrane.
This picture is an early symptom of mild OA

Table 1. Results of OARSI assessment on synovial membrane, cartilage tissue, and subchondral bone of Rattus norvegicus rat after treatment
Day of Observation

i - v Group 1 (7 Days) Group 2(14 Days) Group 3 (21 Days)

Synoviocyte proliferation 0 0.07 0
Hypertrophy 0 0.13 0
Inflammatory infiltrate 0.2 0.13 0.07
Fibrinous exudate 0.07 0 0.2
Lymphoplasmacytic infiltrate 0 0 0.07
Lymphoplasmacytic aggregates 0 0 0.13
Synovial stroma villous hyperplasia 0.07 0 0.07
Proliferation of fibroblasts/fibrocytes 0.07 0.13 0.07
Proliferation of blood vessels 0.13 0.07 0.2
Cartilage/bone detritus 0 0 0.07
Hemosiderosis 0.07 0.13 0
Cumulative Microscopic OARSI Synovial 06 067 087
Membrane Score
Hematoxylin-eosin Staining 0.2 0.2 0.13
Structure 0.47 0.4 0.27
Chondrocyte Dencity 0.13 0.13 0.13
Cluster formation 0.07 0.07 0.07
Cumulative Microscopic OARSI Cartilage 087 0.8 06
Score
Subchondral Bone Plate 0.13 0.13 0.47
Bone Volume 0.13 0 0.33
Osteophyte 0.07 0.13 0.07
Cumulative Microscopic Cartilage Score 0.33 0.27 0.87
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4. Discussion

Collagenase is an enzyme that will damage most joint
structures such as tendons, ligaments, and meniscus. Intra-
articular injection of collagenase to induce osteoarthritis has
been known since 1990. In the previous literature it was
found that one injection of collagenase was able to cause
significant and progressive osteoarthritis for 2 weeks.
Maximum effect occurs at 10 weeks, after which repair will
begin to return to normal when collagenase is applied to
young Rattus norvegicus. The success rate in inducing OA is
100% with cartilage fibrillation occurring within 7 days,
cartilage erosion within 21 days and osteophyte formation
within 42 days.(11,12)

Apart from the knee joint, collagenase administration was
also found to cause OA of the facet joints in the lumbar spine.
At all doses (1U, 10U, and 50U), collagenase resulted in
cartilage fibrillation and cartilage calcification within 1 week.
In addition, hypertrophy and inflammation of the subsynovial
tissue and changes in the subchondral bone occur within 1
week as well. Osteoclasts were also found to be elevated,
indicating the role of collagenases not only in joint structure
but also in bone(13).

When assessed based on OARSI,
administration had a progressive difference over time. This
indicates that the progression of OA caused by collagenase is
significant every week (13). The effect of giving collagenase
in this study was similar to the description of previous
studies. Where there are changes in the synovial structure,
cartilage, and subchondral bone in Rattus norvegicus
compared to those not given collagenase.(14)

collagenase

Another thing that is interesting in this study is that the
administration of collagenase, which is small compared to
previous studies, has proven to be successful in inducing the
occurrence of osteoarthritis. Previous studies generally used
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0.33 0.47 0.67
0.53 0.6 0.47
0.47 0.73 0.4
0.53 0.87 0.87
0.47 0.67 0.67
0.47 0.6 0.53
0.47 0.67 0.8
0.6 0.53 0.87
0.53 0.6 0.67
0.47 0.67 0.93
0.53 0.87 0.67
5.4 7.27 7.53
0.47 0.87 1.27
0.53 1.27 227
0.4 0.6 0.8
0.47 0.47 0.8
1.87 32 5.13
0.6 0.8 1.47
0.47 0.87 0.93
0.53 0.73 0.8
1.6 24 32

10 collagenase units compared to the 3 units used in this
study. This shows that the effectiveness of collagenase is
indeed quite large(11,14,15).

It is interesting to note that the collagenase injection
technique must be of the right volume, because as previously
stated. It was found that the distribution of joint destruction
was uneven. This suggests that perhaps collagenase needs to
be administered in larger volumes or injected more than once
to create a more even breakdown.

It was found that there was a clear and microscopically
progressive difference 3 weeks after collagenase injection.
Induction of OA using collagenase injection in experimental
animals Rattus norvegicus can be a good model for making
secondary OA because various microscopic changes in
cartilage, synovial membrane, and subchondral bone can be
clearly observed.
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Abstract

This study aimed to investigate the positive prevalence rate of Ureaplasma in Human papillomavirus (HPV) positive women. The role of
sexually transmitted diseases (STD) in developing cervical cancer is evident. Clinical consequences can be prevented by screening and
identifying risk factors. This retrospective cohort study was approved by the Ethics Committee of Sisli Memorial Hospital. Ureaplasma and
HPV and PAP smear tests were performed for 526 sexually active women aged between 21 and 45 years (mean 31.66+4.91 years) visiting a
Sisli Memorial Hospital for routine cervical screening. The association of HPV and Ureaplasma detection with cytological results were
examined. The prevalence of Ureaplasma in asymptomatic women was 31%, high-risk HPV (HR-HPV) and Ureaplasma coincidence as 56.6%
and the prevalence of Ureaplasma in HR-HPV was 91.5%. Most positive HPV was observed in the age range of 26-30 (50%). The most positive
Ureaplasma was observed in the age range of 26-30 (51%). The highest simultaneous occurrence of two infections was observed in the age
range of 26-30 (51%). Cervical screening abnormality was observed more in Ureaplasma-positive women. There was a statistically significant
association between pap smear result and Ureaplasma (p-value < 0.001). There was a statistically significant association between HPV-positive
and Ureaplasma (p-value < 0.001). There was a statistically significant association between HR-HPV and Ureaplasma (p-value < 0.001).
Regarding the high prevalence of Ureaplasma in HR-HPV women, screening in women, especially in the age range of 26-30 years, is a

breakthrough and can prevent adverse clinical consequences.

Keywords: human papillomavirus, ureaplasma, cervical cancer, sexually transmitted disease

1. Introduction

Based on epidemiological and laboratory studies all over the
world, Human Papillomavirus (HPV) is the main factor of
cervical cancer (1). The prevalence of persistent genital high
risk-HPV (HR-HPV) in the cause of cervical cancer is
approximately 99.7% (2). It is one of the most common
causes of sexually transmitted diseases (STD) in women
below 35 all over the world (3). Cervical cancer is the fourth
most common cancer among women, and is almost found in
poor and middle-income countries (4,5).

HPV infection is self-limiting, without symptoms, and
associated with benign or malignant squamous mucosa
proliferation. There are more than 190 types of this virus,
which are classified into low-risk and high-risk groups. This
infection also affects the quality of women's sexual activities
(6-8).

Factors such as smoking, high parity, long-term use of
oral contraceptives, other sexually transmitted infections, and
co-infection affect the growth of cervical cancer in women
with  HPV. There is much evidence of a significant
association between STD and the development of cervical
cancer in HPV-positive women (9).

Ureaplasma is a common STD. Vaginal colonization with

*Correspondence: asenaayar@yahoo.com.tr

Ureaplasma spp. occurs in 40-80% of asymptomatic sexually
active women (10). Ureaplasma is a frequent reason for
vaginitis, cervicitis, spontaneous abortion, urethritis, and
infertility (11). This infection is mainly transmitted through
unprotected vaginal sex (12). Small and fastidious bacteria
called Ureaplasma species often colonize the lower genitalia
of asymptomatic hosts. Studies have shown that these bacteria
cause neonatal infection, chorioamnionitis, urethritis, and
surgical site infection in transplant recipients (13,14).

This study investigated the positive prevalence rate of
Ureaplasma in HPV-positive women. In addition, the
prevalence of these two infections was investigated separately
and concurrently in different age groups. HR-HPV in women
with Ureaplasma were also evaluated.

2. Materials and Methods

The Ethics Committee of Sisli Memorial Hospital approved
this retrospective study (Decision no:6, Date:26.02.2021).
Five hundred twenty-six asymptomatic healthy women who
had Ureaplasma and pap smear tests simultaneously
participated in this study from January 2016 - January 2021.
The frequency of Ureaplasma infection accompanying
abnormal and normal cytology is also planned to be
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controlled by dividing them into dysplasia subgroups. In
addition, it is designed to investigate whether there is an
increased incidence of infection in high-grade lesions.

HPV was tested using the digenel HC2 HR-HPV DNA
Testl (QIAGEN, Gaithersburg, MD) with the Rapid Capture
System, which is based on signal amplification using RNA
probes to target the entire HR-HPV genome. All steps were
performed according to the manufacturer’s protocols. Simply,
cervical brush samples collected in preserve cytological
solution underwent a process that included denaturation,
hybridization, capture, and amplification of chemiluminescent
signal detection.

Cervical secretion specimens were tested for UU using the
CT/NG/UU nucleic acid test kit (HybriBio Ltd, Chaozhou,
China). A PCR-fluorescent probe method (48 copies/ box)
was used to detect UU.

The inclusion criteria were: (1) the premenopausal women
between the ages of 18 and 50. The exclusion criteria were:
(1) pregnant women and women in the breastfeeding period;
(2) absence of chronic disease, immune suppression and ; (3)
women with cervical operation and history of malignities and
treatments.

In this study, two groups were considered for comparison:
the low-risk group and the high-risk group for HPV infection.
Types 16, 18, 31, 33, 34, 35, 39, 45, 51, 52, 56, 58, 59, 66, 68,
and 70 are considered HR-HPV types.

The Kolmogorov-Smirnov test was performed to check
the normality, and the nonparametric tests were performed
given the non-normality of the groups before the statistical
analyses. Mean and standard deviations (SD) were measured
to check each continuous variable, such as age. SPSS v20 was
used for statistical analyses. A value of p < 0.05 was accepted
as statistically significant.

When the sample size was calculated with the G Power
3.1 (http://www.gpower.hhu.de/) program, the difference
between two independent proportions based on a chi-square
tests measure with the effect size of 80%, power of 75% and
0.05 type 1 error, was found to be at least 532 patients (15).

3. Results

The study included five hundred twenty six women (mean
age + SD: 33.66 + 4.91). The mean age in HPV(+) and
Ureaplasma(+) was 31.11+4.81 and 31.80+4.48, respectively.
Table 1 shows age information in groups.

As stated in Table 2, a chi-square test found a statistically
significant association between HR-HPV and Ureaplasma (p-
value < 0.001). There was a statistically significant
association between cervical smear result and Ureaplasma (p-
value < 0.001). Data in tables 2, 3 and 4 are presented as
numbers (percentages).
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Table 1. Age information in groups

Variable Minimum | Maximum | Mean

Age(yr) 526 21.00 45.00 31.66 491
Age(yr) in
HPV (+) 526 22.00 45.00 31.11 481
Age(yr)
Ureaplasma 526 22.00 45.00 31.80 4.48
)

Table 2. The relationship between ureaplasma and tests results

Varia (n=125)
HPV Low-Risk 39(31.2)
positive  High-Risk 86(68.8)
Normal 24(19.2)
Cervical AGUS 20(16)
smear ASCUS 53(42.4)
result LGSIL 21(16.8)
HGSIL 7(5.6)
Servisit 0(0)

Ureaplasma (-)

Ureaplasma (+)
(n=163)
n(%)

14(8.5) R
14901.5) 0001

8(4.9)
28(17.2)
68(41.7)
39(23.9)
12(7.4)
8(4.9)

<0.001*

HPV: Human papilloma virus, ASCUS: Atypical squamous cells of
undetermined significance, LSIL: Low grade squamous intraepithelial lesion,
HSIL: High grade squamous intraepithelial lesion, CIN: Cervical
intraepithelial neoplasia. (+), positive; (-), negative
*A Chi-square test

As stated in Table 3, a chi-square test found a statistically
significant association between HPV and Ureaplasma (p-
value < 0.001). Data in tables 2, 3 and 4 are presented as

numbers (percentages).

Table 3. The relationship between HPV results and Ureaplasma

HPV (-) | HPV (+)
Variable (n=238) (n=288) P
n(%) n(%)
No 238(100) 125(43.4) "
Ureaplasma Yes 0(0) 163(56.6) <0.001

*A Chi-square test. (+), positive; (-), negative.

As stated in Table 4, the highest frequency of Pap smear
results were ASCUS (38.6%), Normal (27.9%), LGSIL
(11.8%), AGUS (11%), Servisit (7%) and HGSIL (3.6%).
These results were similar in all three age groups.

Table 4. Distribution of age by PAP smear results

Cervical Total 18-25 26-30 31-45
- N= 526 N= 84 N= 100 N= 342
smear result (16%) (19%) (65%)
Normal 147(27.9) 32(38.1) 21(21.0) 94(27.5)
AGUS 58(11.0) 10(11.9) 15(15.0) 33(9.6)
ASCUS 203(38.6) 29(34.5) 40(40.0) 134(39.2)
LGSIL 62(11.8) 9(10.7) 18(18.0) 35(10.2)
HGSIL 19(3.6) 1(1.2) 4(4.0) 14(4.1)
Servisit 37(7.0) 3(3.6) 2(2.0) 32(9.4)

Table 5 shows distribution of age by infection of HPV and
Ureaplasma. Most HPV and Ureaplasma positives were
observed in the age group between 26-30. In the age group of
18-25, HPV and Ureaplasma positives had the lowest
frequency. The age group over 30 years was similar to the
total frequency in cases HPV and Ureaplasma positives.



Table 5. Distribution of age by infection of HPV and Ureaplasma

Total
Infection N= 526

HPV (+) 288(54.7)
HPV (-) 238(45.3)
Ureaplasma (+) 163(31)
Ureaplasma (-) 363(69)
HPV (+) Ureaplasma (+) 163(31)
HPV (+) Ureaplasma (-) 125(23.7)
HPV (-) Ureaplasma (+) 122(23.3)
HPV (-) Ureaplasma (-) 116(22)

Ayar Madenli et al. / J Exp Clin Med

18-25 26-30 31-45
N= 100 N=342
(16%) (19%) ()
50(59.5) 67(67) 171(50)
34(40.5) 33(33) 171(50)
12(14.3) 51(51) 100(29.3)
72(85.7) 49(49) 242(70.7)
12(14.3) 51(51) 100(29.3)
38(45.2) 16(16) 71(20.7)
3(3.5) 16(16) 103(30.1)
31(37) 17(17) 68(19.9)

(+), positive; (-), negative.

60
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o

40

0

® Ureaplasma (+)

HPV16 HPVI1S HPV3l HPV33 HPV3S HPV39 HPV4S HPV3S1 HPV32Z HPVI6 HPV3S HPV3I9 HPVES HPV6S

Ureaplasma (-)

Fig. 1. Comparison of HR- HPV prevalence between ureaplasma positive and ureaplasma negative

There are about 14 HR-HPV types including HPV 16, 18,
31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 66, and 68. In this study,
a comparison was made between the Ureaplasma positive and
negative in terms of the prevalence high-risk HPV types (Fig.
1). All high-risk types of HPV were more in the Ureaplasma
positive

4. Discussion

The relationship between HR-HPV and cervical cancer is
clear. There is evidence that facilitating factors such as
sexually transmitted diseases increase the risk of cervical
cancer. This study investigated the frequency of Ureaplasma
as a sexually transmitted disease in women with HPV
infection. In the current study, the Ureaplasma positivity rate
was 56.6% in HPV-positive women. The prevalence of
Ureaplasma in asymptomatic women was 31%, and the
prevalence of Ureaplasma in HR-HPV was 91.5%. This study
examined the frequency of Ureaplasma infection in both low
and high-risk HPV groups; it was observed that the frequency
of Ureaplasma infection is higher in women with HR-HPV
infection. By studying different age ranges, women between
26-30 years old were more to have HPV and Ureaplasma.
After this group, women between 30-45 years old were more

to have Ureaplasma and HPV infection than women under 25.
A significant difference was found when the HPV type and
cervical smear results were compared in terms of the
Ureaplasma result. This study indicated that HR-HPV
infection was significantly associated with Ureaplasma,
meaning that Ureaplasma may serve as a cofactor in
developing Cervical cancer.

Previous studies have shown that Ureaplasma infection
increases the risk of HPV infection. In their study on 1200
married Chinese women, Zhang et al. (11)showed that the
prevalence of Uroplasma was 35.5%, and the coexistence of
HPV and Ureaplasma was 8.6%. Xiaolei et al. (16) reported
the prevalence of HPV and Ureaplasma coincidence as 53.2%
in 233 Chinese women. Kim et al. (17) reported the
prevalence of HPV as 33.1%, Ureaplasma (U>104 CFU/ml)
as 36%, and HPV and Ureaplasma coincidence as 19.5% in
264 Chinese asymptomatic women. Lv et al. (18) reported the
prevalence of HR-HPV as 30.7%, Ureaplasma as 11.9%, and
HPV and Ureaplasma coincidence as 154% in 826
asymptomatic Chinese women. Parthenis et al. (19) noted the
prevalence of Ureaplasma as 18.2%, and HR-HPV and
Ureaplasma coincidence as 25.4% in 345 asymptomatic
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Greek women. Lopez et al. (20) reported the prevalence of
HR-HPV as 17.1%, different types of Ureaplasma between
0.08% to 32.9%, and HR-HPV and Ureaplasma coincidence
as 16.7% in 258 asymptomatic Mexican women. Tantengco et
al. (21) noted the prevalence of different types of HPV as
75%, and HR-HPV and Ureaplasma coincidence as 22.7% in
44 asymptomatic Filipino women.

Zhang et al. (11) reported a significant relationship
between Ureaplasma infection and HR-HPV infection.
Camporiondo et al. (22), Kim et al. (17), and Xiaolei C et al.
(16) reported a significant relationship between Ureaplasma
and HPV. In contrast, Tantengco et al. (21) reported no a
significant relationship between these two infections by
examining 44 Filipino women. Also, by studying 37 Turkish
women, Biyik et al. (23) concluded that there is no significant
relationship between Ureaplasma and HPV. The sample size
is very small in these two studies, where no significant
relationship has been reported.

In conclusion, a high prevalence of Ureaplasma was
observed in HR-HPV women, which indicates that
Ureaplasma was a risk factor in HR-HPV. These results
showed the importance of simultaneous diagnosis of sexually
transmitted infections in the genital tract as an essential
strategy to prevent adverse clinical outcomes of uterine
Screening for the simultaneous diagnosis of
Ureaplasma and HPV infection in asymptomatic women is
recommended, especially between 26-30 years of age. It is
hoped that this study will attract more attention to the
common sexually transmitted diseases, that these diseases
will be included in the routine screening, and will inform the
patients thus helping reduce cervical cancer a little.

cancer.
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Abstract

In this study, we compared the effects of sperm parameters and sperm DNA damage on pregnancy outcomes of women undergoing intrauterine
insemination (IUI) because of an ovulatory dysfunction (OD) and unexplained infertility (UEI). This study was retrospective, and semen
samples were collected from records of 88 infertile couples referred to private clinic for infertility treatment from December 2019 to March
2020. The study has two groups: Groups 1: couples with UEI, and Group 2: fertile males with their partners having OD. The participants' age
and body mass index (BMI) were 28.20 + 3.08 and 25.45+2.25, respectively. In the control group, the pregnancy rate was 9/41 (%21.9), and one
out of nine patients had a miscarriage. The pregnancy rate in the study group (UEI) was 8/47 (17%), and half of the pregnancies ended as

miscarriage. Our results showed that sperm DNA damage increases the abortion rate but has not influenced the pregnancy rate in IUL

Keywords: sperm DNA damage, pregnancy, unexplained infertility, intrauterine insemination

1. Introduction

According to the report of the World Health Organization,
pregnancy failure has affected more than 80 million people in
the world (1,2). The origin of infertility can be due to male or
female factors or both. Based on this, 40% of male factors,
40% of female factors, and 20% of both male and female
factors are involved in infertility (2). Many factors like age,
autoimmune diseases and body mass index can affect the
sperm parameters (3, 4).

Spermatozoa of infertile men often have different
functional and structural defects (5). Standard analysis of
semen, which includes concentration, motility, and sperm
morphology, is considered a sensitive biological marker.
However, these markers cannot give us information about the
health of the genetic material of male gametes and cannot be
used as predictors of fertility ability (5). Several tests have
been introduced based on the physiological and molecular
function of sperm in the fertilization process, including the
ability of sperm to attach to the transparent layer around the
egg in the first stage of fertilization, the chemical penetration
power of sperm, and examining the state of DNA damage (5-
8).

Sperm makes up half of the genetic material of the
embryo resulting from fertilization, so half of the percentage
of fertility success depends on the flawless transfer of sperm
DNA during its journey from the testicle to the fallopian tubes
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in women (7). Sperm DNA damage can be caused by DNA
fragmentation, improper chromatin packaging, and epigenetic
defects (8, 9). Clinical evidence shows that sperm DNA
damage has harmful and destructive effects on fertility
results, and the amount of these damages is much higher in
infertile men than in fertile men (5,6). In addition, various
studies indicate that DNA fragmentation can have a negative
effect on sperm parameters and the rate of pregnancy (6-9).

Defects in sperm chromatin structure are typically
associated with abnormal content of nuclear proteins or DNA
strand breaks (10), which are detected using different
techniques such as Terminal deoxynucleotidyl transferase
dUTP nick end labeling (TUNEL), Sperm chromatin structure
assay (SCSA), sperm chromatin dispersion (SCD) test, aniline
blue,acridine orange (AO) and Chromomycin A3 (CMA3) (7,
8,10, 11).

The first step for infertility treatment in many couples is
the treatment of intrauterine sperm insemination (IUI). This
method is less invasive and less expensive than other assisted
reproductive treatment methods.

In this study, the sperm parameters and DNA damage of
patients in two groups are retrospectively compared to
investigate their effects on pregnancy outcomes.
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2. Materials and Methods

This study was retrospective, and semen samples were
collected from records of 88 infertile couples referred to
private clinic for infertility treatment from December 2019 to
March 2020. The Ethics Committee of Beykoz University
approved this retrospective study (Decision no: 1 Date:
26.10.2020). The sperm parameters and DNA damage of
subjects are compared to investigate their effects on
pregnancy outcomes. The study has two groups: Groups 1:
Couples with unexplained infertility (UEI), and Group 2:
fertile males with their partners having ovulatory dysfunction
(OD). The inclusion criteria were: (1) Men between the ages
of 25 and 40. The exclusion criteria were: (1) Absence of
diabetes, thyroid dysfunction, and systemic diseases. (2) Men
with systemic disease and known history of varicocele are
excluded. A total of 47 people in the first and 41 in the second
groups were included. All parameters related to participants'
sperm were extracted from electronic records and analyzed.
After 3-5 days of sexual abstinence semen analyses were
performed. Aniline blue staining was used to determine sperm
DNA damage as described in the literature (8).

The Kolmogorov-Smirnov test was performed to check
the normality, and the nonparametric tests were performed
given the groups' non-normality before the statistical
analyses. Mean and standard deviations (SD) were measured
to check each continuous variable, including age, body mass
index (BMI), follicle-stimulating hormone (FSH),
luteinizing hormone (LH), total testosterone, prolactin
(ng/ml), estradiol, spermiogram parameters: volume, numbers
(Millions), mobility (%). The Mann-Whitney test was
performed to study the difference between the two groups.
SPSS v22 was used for statistical analyses. A value of p<0.05
was accepted as statistically significant.

Data analysis was performed on SPSS 21 (SPSS Inc.,
IBM, Armonk, NY, USA). Normality of distribution was
evaluated with the Shapiro-Wilk test. Normally distributed
variables were analyzed with the independent samples t-test.
Non-normally distributed variables were analyzed with the
Mann-Whitney U test. Spearman correlation coefficients were
calculated for the assessment of relationships between
continuous variables. The distributions of categorical
variables were evaluated using Pearson Chi-square tests or
Fisher's exact tests. Logistic regression analysis (backward
conditional method) was performed to determine risk factors
affecting fertility status. Data were given as mean + standard
deviation for continuous variables according to the normality
of distribution and as frequency (percentage) for categorical
variables. Differences were considered statistically significant
if the p-value <0.05. To calculate the sample size with the G-
Power 3.1 (http://www.gpower.hhu.de/) program, two groups'
total mean was measured based on the Mann-Whitney test
with the power of 95%, effect size of 50%, and 0.05 type 1
error for at least 92 patients (12).
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3. Results

This study was conducted on 88 males in two groups: Case-
Couples with UEI who underwent IUI, and control- fertile
males with their wife having OD. The average age of males
and females and the BMI of both groups were not
significantly different. The demographic and laboratory
characteristics of both groups are shown in Table 1.

Table 1. Demographic and laboratory characteristics of both groups

Case-UEI | Control-OD
Study parameters (n=47) (n=41) p-value
Mean+SD Mean+SD

Male age 33.17+£3.33  33.1+3.92 0.977*
Female age 30.02+3.48  30.05+3.09 0.969**
Male BMI 24.61+£1.78  24.68+1.52 0.651*

Duration ofinfertility 35,1 47 3204106  0.976*
+year
FSH 5.95+2.48 4.76+1.42 0.027*
LH 4.46+1.64 4.52+1.37 0.587*
Total testosterone 584269  468£128  0.062*
+ng/ml
E2 +pg/ml 17.614£5.43  14.8842.06 0.060*
Prolactin +ng/ml 13.274£3.56  14.47+2.09 0.074*
Varicocele 0+0% 0+0% 0.862%**
Cigarette 10+24.4% 24+51% 0.036%**
Alcohol 41+£100% 45495.7%  0.025%%*

* Mann-Whitney test **Independent t-test ***Pearson Chi-square test

No significant difference was observed in the variables
duration of infertility, FSH, LH, total testosterone, E2,
prolactin and varicocele between the two groups.

An interesting result was the significantly higher
consumption of cigarettes and alcohol in the control group,
whose patients partners had infertility complications, and the
participants themselves had no fertility complications
(p=0.036 and p= 0.025). Participants in the case group (UEI)
who had infertility problems themselves had significantly less
alcohol and cigarette consumption than the control group.
Table 2 shows the comparison of sperm characteristics of the
two groups.

Table 2. Comparison of sperm characteristics of two groups

Case-UEI Control -
p

Sperm  quality (n=47) (n=41)

Mean+SD Mean+SD

parameters

Sperm count +/mL.  33.92+24.49 35.73£19.85 0.351*
Total motility 59.3+£15.89 61.734£9.53 0.870*
Sperm 1.74+0.71 2.2+0.68 0.006*
morphology

DNA damage +%  38.19+15.55 25.15+5.69 <0.001*

* Mann-Whitney test

There was no significant difference in sperm count and
total motility between the two groups. Also, the sperm
morphology and DNA damage were significantly different
between the two groups (p-value= 0.006 and p-value= 0.001).
Fig. 1 shows the information related to pregnancy and
abortion in two groups. In the control group, the pregnancy
rate was 9/41 (21.9%), and one out of nine patients
miscarried. The pregnancy rate in the study group was 8/47
(17%), and half of the participants miscarried.



Onal et al. / J Exp Clin Med

oD UEI

m Pregnancy rate ™ Absence of pregnancy

1

O = N W R Uy 00O

OoD UEI

mLive birth = Miscarried

Fig. 1. Information related to pregnancy and abortion in two groups

4. Discussion

15-20% of couples are infertile despite trying to have
children, which is the cause of half of the infertility cases due
to the male factor. The majority of male infertility is
associated with abnormal sperm parameters (11). Therefore,
these people are candidates for assisted reproductive methods
and may have experienced these treatments many times. One
of the essential factors in the success of gamete fertilization is
the health of sperm DNA and chromatin. Various studies
show that the lower the quality of these sperm parameters, the
more problems the sperm DNA health faces (10,12-16).
Therefore, before choosing the appropriate treatment method,
evaluating the amount of sperm DNA damage is
recommended (16). In many of these cases, if there is damage
to sperm DNA, it is possible to improve sperm quality by
performing appropriate therapeutic interventions. Ensuring
the health of sperm DNA is one of the most critical things in
the egg fertilization process, the continuation of embryo
development, and the success of assisted reproductive
methods (17).

Therefore, sperm DNA health is one of the most critical
characteristics of sperm, and its evaluation can provide
valuable information regarding fertility ability (18).
Therefore, in the present research, we investigated the effect
of DNA damage on fertility and abortion rates. In this study,
patients used IUI as a treatment method. Our results showed a
significant difference in sperm DNA damage between the two
study groups and the control group, which is comparable to
the results of previous studies in this field (15-19).

This study showed a significant relationship between
DNA damage and abnormal sperm morphology. These results
agree with the previous research that there is a significant
relationship between semen parameters and DNA damage
(20-22). Therefore, it can be said that the sperm of infertile
people with abnormal morphology probably have more DNA
damage compared to fertile people with normal seminal fluid
parameters. Also, considering that this relationship is
statistically significant but has a low correlation coefficient, it
cannot be concluded that every sperm that is normal in terms
of morphology is also healthy in terms of genetic material or
aneuploidy. Therefore, some people have normal sperm

parameters but different degrees of DNA damage, which can
cause much UEI (20). In addition, sperm DNA damage is
probably more affected by improper chromatin packaging
than sperm morphology abnormalities during
spermatogenesis (21).

This study showed a significant relationship between
DNA damage and vitamin deficiency. These findings indicate
that vitamin deficient sperm are more susceptible to DNA
damage. The results obtained from our study are comparable
to those of previous studies in this field (15, 22, 23).

The effect of DNA damage on the pregnancy rate is
conflicting among different studies (14,16, 21,24). There are
many reasons for these contradictions, which can be related to
factors such as the sperm preparation process, the fertilization
process (CSI, IUI, IVF), the DNA damage evaluation method
(TUNEL, SCSA, SCD, AO, COMET), and the way the test is
performed (manual, automatic). In the present study, no
correlation was observed between DNA damage and the TUI
pregnancy rate of the two groups, which is consistent with the
results of other findings in this field (22-24). However, a
significant relationship between DNA damage and increased
miscarriage was observed, so sperm containing damaged
DNA have more miscarriage risk. The results of this study are
compatible with previous studies in this field (23-26). Despite
the conflicting results presented in this field in different
studies, our findings indicate that sperm DNA damage has no
effect on the pregnancy rate in IUI patients of the two groups,
but this factor can probably affect the miscarriage rate. The
main limitation of this study was the small sample size. It is
suggested to investigate the impact of DNA damage on
pregnancy outcomes in a higher sample size.

Seminal fluid samples are generally heterogeneous and
probably contain sperm with different defects. These defects
can be related and likely affect pregnancy and the fetus's early
development. Also, the method of sperm selection, based on
its functional capacity, can play an essential role in advancing
the treatment result. From this study and other studies, it can
be concluded that the defects of the sperm DNA damage
affect the abortion rate, but it has not influenced the
pregnancy rate. However, the effect of these defects on babies
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resulting from assisted reproductive techniques needs further
study.
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Abstract

This study aimed to investigate the mammographic features in women with adenomyosis to determine the relationship between
adenomyosis and breast disease. In this study, the mammographic features of women with adenomyosis were recorded. For the
control group, women who had mammography without any gynaecologic complaints and with normal pelvic ultrasound were
selected. The adenomyosis group had higher breast density, more micro and macro calcifications, and higher BIRADS-
mammography classification than the control group. When patients with low mammographic density (Density A - B, n = 80) and
high mammographic density (Density C - D, n = 60) were compared, there were no statistically significant differences between
the groups except the presence of adenomyosis. When patients were compared according to the BIRADS 1 - 2 (n=114) and
BIRADS 3 - 4 (n=26) category, age > 49.5, gravidity > 3, parity > 2, and the presence of adenomyosis were significantly higher in
the BIRADS 3 - 4 category. In the logistic regression analysis, the presence of adenomyosis was found to be the sole factor for
BIRADS 3-4 category. The results of our study suggested that patients with adenomyosis have an increased risk of higher

mammographic breast density and BIRADS 3 classification.

Keywords: BIRADS, breast density, gynecology, mammography, uterine adenomyosis

1. Introduction

Adenomyosis is characterized by the presence of ectopic
endometrial glands and stroma within the myometrium.
Abnormal uterine bleeding, pelvic pain, and sub infertility are
the typical symptoms of adenomyosis (1, 2). It is difficult to
report the true prevalence of adenomyosis since
histopathological confirmation is required although clinical
symptoms and imaging modalities suggest adenomyosis. (3).
Besides, leiomyoma and endometriosis that cause similar
symptoms are often associated with adenomyosis (1, 4). The
traditional belief of adenomyosis as a disease of multiparous
women of perimenopausal age has begun to change with the
awareness of the disease and the advances in diagnostic
technologies (3). Nevertheless, most women who present with
the full symptoms of adenomyosis require hysterectomy
during the perimenopausal period.

The etiopathogenesis of adenomyosis has not been fully
elucidated. Several factors have been suggested facilitating
the invasion of the myometrium with the endometrial cells or
transformation of Miillerian remnants to adenomyosis (5-7).
Local sex steroid hormonal imbalance and inflammatory

*Correspondence: nzkt81@gmail.com

status are the main ones among these factors (5-7). Given that
these factors are also involved in benign and malignant breast
diseases (8, 9), we aimed to investigate the relationship
between adenomyosis and breast disease. For this purpose, we
evaluated the mammographic features in a cohort of women
with histopathologically proven adenomyosis.

2. Materials and Methods

In this retrospective study, the histopathological records of
women who had undergone hysterectomy in our Hospital
between 2013-2017 were reviewed. Approval was obtained
from the review board of the institution (10-11/2018).
Patients who had clinically adenomyosis symptoms and
histopathologically proven diagnosis of diffuse adenomyosis
or adenomyoma were included in the study. Histopathological
reports showing focal adenomyosis, uterine leiomyoma >
lem in hysterectomy specimen, and other premalignant and
malignant uterine, cervical or ovarian pathologies were
excluded. Other exclusion criteria were patients with a history
of local or systemic hormonal treatments due to adenomyosis
symptoms, prior use of oral contraceptive pills, benign or
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malignant breast disease, breast biopsy, treatment or
operation due to endometriosis. Demographic and clinical
characteristics of patients who had mammograms
with/without breast ultrasound (USG) six months before or
after the hysterectomy were included in the analysis. Uterine
volume was calculated according to the pelvic ultrasound
measurements performed in the preoperative evaluation
period. Endometrial biopsy results performed in the
preoperative evaluation period were also recorded. The
control group consisted of women who were admitted for
routine gynaecologic follow-up. Inclusion criteria for the
control group were women who had mammography and/or
breast USG without any gynaecologic complaints and with
normal pelvic ultrasound. Similarly, women with a history of
benign or malignant breast disease, breast biopsy, treatment
or operation due to endometriosis, and other malignant
diseases were also excluded from the control group.

The Breast Imaging Reporting and Data System
(BIRADS) is being used since 1993 for the standard reporting
of breast pathology seen on mammograms and ultrasound
(10). For mammography, the BIRADS lexicon includes the
following principal headlines for reporting: 1) Breast density
is the comparison of the fat tissue and fibroglandular tissue in
the breast and classified as (A) if the breasts are almost
entirely fatty; (B) if there are scattered areas of fibroglandular
density; (C) if the breasts are heterogeneously dense, which
may obscure small masses; and (D) if the breasts are
extremely dense, which lowers the sensitivity of
mammography. 2) Mass shape classified as oval, round, and
irregular.  3) Calcifications are reported as benign,
intermediate, and suspicious. 4) Architectural distortion 5)
Asymmetries classified as asymmetry, global asymmetry,
developing asymmetry, and focal asymmetry. 6)
Intramammary lymph nodes 7) Skin lesions 8) Solitary
dilated duct 9) Associated findings. 10) Location of the
lesion. The features on mammography are categorized as
BIRADS 0 to 6 according to benign and malign
characteristics. The reports of mammography were reviewed
for both study groups and the reported features were noted.

Data analysis was performed by the IBM SPSS Statistics
version 22 program (SPSS, Chicago, IL, USA). The
suitability of continuous variables to normal distribution was
examined with the Shapiro-Wilk test. Since not all the
variables were normally distributed, the values were given as
median (min. — max.). The descriptive statistics of continuous
variables were done by the Mann-Whitney test. The
descriptors of the questionnaires were shown in numbers and
percentages. Crosstables were created for the categorical
variables and a Chi-square test was applied to investigate the
intergroup differences. Data were analyzed at a 95%
confidence level and p<0.05 was considered to be significant.
The effects of the confounding variables to BIRADS 3-4
classifications were sought by logistic regression analysis.
BIRADS 3-4 was the dependent variable. The area under the
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receiver-operating characteristics (ROC) curve was used to
determine the cut-off values. The following predictors were
examined: age < 49.5, and > 49.5, gravidity < 3 and > 3;
parity < 2 and > 2, and the presence of adenomyosis (yes or
no). Odds ratios (OR) for the predictors including 95 % CI’s
were calculated.

3. Results

There were 70 patients in the adenomyosis group who met the
inclusion and exclusion criteria. The flowchart of the
adenomyosis group is shown in Fig. 1.

Total no. of isolated diffuse
adenomyosis /adenomyoma
n=321

No. of patients who had
mammography within 6 months
before /after hysterectomy
n=228

Excluded due to:

"History of malign breast disease (n= 9)

[*History of breast biopsy(n = 13)

"History of local/systemic progesteron use (n=11)
_'History of long term OCP use (n=17)

[* Family history of breast cancer (n=12)

*Current smoking (n=2%)

[* BIRADS 0 (incomplete evaluation) (n =67 )

[Total number of patients indluded in
the final anaysis
n=70

Fig. 1. Flowchart of the adenomyosis group

For the control group, 70 patients who met the criteria
were selected from the routine follow-up patients. The
demographic and clinical characteristics of the adenomyosis
and the control groups are shown in Table 1. The median age
of the adenomyosis group was significantly higher than the
control group [49 (40-55) vs. 47 (41-55), p = 0.012;
respectively]. While the number of gravidity, parity, and
voluntary pregnancy terminations were significantly higher in
the adenomyosis group than the controls, the BMI, age of
menarche, and first birth were similar between groups. The
median uterine volume was 177 (40-582) cm? in the
adenomyosis group. Pathological reports of preoperative
endometrial biopsies of the adenomyosis group revealed
benign findings (30%), endometrial polyp (32.8%),
endometrial hyperplasia without atypia (28.6%), and
endometrial hyperplasia with atypia (8.6%).
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Table 1. The demographic and clinical characteristics of the
adenomyosis and the control group

- Adenomyosis Control -
group group P value
(n=70) (n=70)

Age 49 (40-55) 47 (41-55) 0.012

BMI 30 (21-46) 30 (21-47) 0.9
Gravida 4 (0-8) 2 (0-10) <0.001
Parity 3 (0-6) 2 (0-7) <0.001
Abortus 0 (0-4) 0(0-3) 0.13
D&C 0(0-3) 0 (0-3) 0.05

Age of Menarche 13 (11-16) 13 (11-16) 0.53

Age at first birth 27 (17-35) 26 (17-35) 0.56

Uterine volume (cc) 177 (40-582) N/A N/A

Endometrial biopsy

Benign 21 (30%)

Endometrial polyp 23 (32.8%))

Endometrial 20 (28.6%) N/A N/A
hyperplasia w/o atypia

Endometrial 6 (8.6%)
hyperplasia w atypia

BMI: Body mass index; D&C: Dilation and curettage
P value <0.05, statistically significant

The mammographic findings of the adenomyosis and the
control group are shown in Table 2. The adenomyosis group
had higher breast density, more micro and macro
calcifications, and  higher = BIRADS-mammography
classification than the control group. All calcifications were
reported as benign calcifications.

Table 2. Mammographic findings of the adenomyosis and the
control group

Adenomyosis Control
group group P value
(n=70) (n=70)

Breast density
A 7 (10%) 11 (15.7 %)
B 24 (34.3%) 38 (54.3 %) 0.024
C 27 (38.6%) 15 (21.4 %)
D 12 (17.1%) 6 (8.6 %)
Calcifications
None 25 (35.7%) 45 (64.3%)
Micro 24 (34.3%) 12 (17.1%) 0.001
Macro 8 (11.4%) 10 (14.3%)
Micro + Macro 13 (18.6%) 3 (4.3%)
Extra
None 38 (54.3) 48 (68.6%)
Nodular density 14 (20.0%) 11 (15.7%) 0.201
Focal asymmetry 18 (25.7%) 11 (15.7%)
Intramammary
lymph nodes 013
No 58 (82.9%) 64 (91.4%) ’
Yes 12 (17.1%) 6 (8.6%)
BIRADS-
mammography
1 13 (18.6 %) 35 (50.0%)
2 35 (50.0%) 31 (44.3%) UL
3 22 (31.4%) 4 (5.7%)
4 - -

P value <0.05, statistically significant

Since high breast density is an independent risk factor for
breast cancer, we compared patients with low mammographic
density (Density A - B, n = 80) and high mammographic
density (Density C - D, n = 60). There were no statistically

= o [

significant differences between the groups except the
presence of adenomyosis. While there were 31 (38.8%)
patients with adenomyosis in the Density A-B group, there
were 39 (65%) patients in the Density C-D group (p = 0.002).

Lastly, we grouped patients according to the BIRADS 1 -
2 and BIRADS 3 - 4 categories. There were 114 patients in
the BIRADS 1 - 2 group and 26 in the BIRADS 3 - 4 group.
Age > 49.5, gravidity > 3, parity > 2, and the presence of
adenomyosis were significantly higher in the BIRADS 3 - 4
category. When the effects of the confounding variables to
BIRADS 3 - 4 classifications were sought by logistic
regression analysis, the presence of adenomyosis was found
to be the sole factor for BIRADS 3 - 4 category [OR 0.19
(95% CI: 0.055-0.636), p = 0.007] (Table 3).

Table 3. Logistic regression analysis of the BIRADS 3-4 group with

regard to confounding variables

Odds Ratio
(95% CI)

Age>49.5 3.158 0479  0.076 0.43 (0.167- 1.092)
Gravida>3 0.019 0.563 0.89 1.08 (0.359-3.255)
Parite > 2 2310 0.624  0.129 0.41 (0.132- 1.292)
Adenomyosis 7.216 0395  0.007 0.19 (0.055-0.636)

P value <0.05, statistically significant

4. Discussion

The results of our study suggested that patients with
adenomyosis have an increased risk of higher mammographic
breast density and BIRADS 3 classification. However, we
could not conclude that these mammographic findings will
lead to an increased risk of breast cancer in women with
adenomyosis.

Breast density is a mammographic finding that is strongly
associated with breast cancer risk (11, 12). The fibroglandular
tissue appears as white on mammograms as it attenuates X-
rays more than fatty tissue (12). Since the majority of breast
cancers arise from the glandular and stromal cells, the risk of
breast cancer increases with the increase in mammographic
breast density. Moreover, underlying cancer may not be
visible due to radio-opaque dense tissue. When the extremely
dense breasts (Category D) were compared with the almost
entirely fatty breasts (Category A), there is a 4.64-fold
increase in the risk of breast cancer for the extremely dense
breasts (11).

The Breast Imaging Reporting and Data System lexicon
has been developed to report mammographic features among
radiologists in a standardized manner and for clinicians to
standardize their follow-up and management according to the
final classification. Women with BIRADS 1 (negative) and 2
(benign findings) categories have the lowest risk of breast
cancer (13). On the other hand, BIRADS 3 (probably benign)
category is still questionable as it means that the risk of
malignancy is lower than 2%; however, it also implies that
these probably benign findings should be reassessed within
six months (14). According to the results of a recent study
with the largest series of BIRADS 3 cases, Berg et al.
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reported 1.86% breast cancer over two years, and 57.8% of
detected cancers were diagnosed in the first 6 months or
earlier, confirming the role of short-range follow-up (15).

The next problem is to explain why the mammographic
breast findings of adenomyosis patients are in the higher risk
group for breast cancer compared to the control group.
Classically both adenomyosis and breast neoplasia are
defined as oestrogen-dependent diseases. Indeed, the
coexistence of adenomyosis and breast tumour has been
shown in many ancient animal studies (16-18). In mice with
different breast tumor potentials, it has been shown that all
mammary tumour-bearing animals develop uterine
adenomyosis (16, 18). High levels of prolactin and growth
hormone by pituitary grafting also resulted in both uterine
adenomyosis and mammary tumours (17). In addition,
tamoxifen use due to chemoprevention of breast cancer is
highly  associated with  uterine adenomyosis in
postmenopausal women (19, 20). Eutopic endometrium in
adenomyosis shows altered metabolism of steroid sulphatase,
aromatase, and 17B-hydroxysteroid dehydrogenase enzymes
leading to local hyperoestrogenism (21-23). In terms of
adenomyosis pathophysiology, local hyperoestrogenism plays
an active role both in epithelial-mesenchymal transition (24)
and hyperperistalsis of the sub endometrial myometrium
activating “tissue injury and repair” mechanisms (25). On the
other hand, the place of these three main steroidogenic
enzymes in breast cancer is indisputable (9, 26, 27). Thus, we
can speculate that similar epigenetic, inflammatory, and
hormonal pathways might be involved in the pathophysiology
of the two lesions. However, the relationship between
adenomyosis and cancers has been sought in a couple of
studies (28, 29). Although no relationship was found between
adenomyosis and breast cancer in both studies, Kok et al.
found an increased risk of ovarian, endometrial, and
colorectal cancers (28), while Yeh et al. found higher risks of
endometrial and thyroid cancers in women with adenomyosis
(29).

This study has several limitations to consider. First of all,
we could not exclude selection bias due to the retrospective
design of the study. Secondly, the radiologic features were
noted from the reports of the mammograms, thus the
interobserver bias could not be evitable. Lastly, there were a
high number of patients excluded due to BIRADS 0
(incomplete evaluation), which might be the reason for not
finding a higher classification other than BIRADS 3. On the
other hand, we have included patients who have not used any
hormonal medications due to adenomyosis or contraception.
In addition, since we excluded those with a history of breast
biopsy and a personal and family history of malignant breast
disease, we only tried to examine the effects of adenomyosis
on the breast. Furthermore, all our patients with adenomyosis
were histopathologically proven cases.

In conclusion, the results of our study point out the
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importance of breast screening of women with adenomyosis.
We hope that our study will lead to prospective studies that
will investigate both the molecular history and clinical
consequences of breast diseases in women with adenomyosis.
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Abstract

We aimed to investigate the impact of Human Papillomavirus (HPV) positivity on women’s mental health and sexual dysfunction (SD).
Anxiety, hopelessness, and depression were investigated in this study as common psychological problems. This prospective cross-sectional
case-control study was done on 213 participants who attended gynecology clinic from February 2021 to May 2022. The Turkish version of
Female Sexual Function Index (FSFI)-6 was used to measure SD in women. The Turkish version of Beck Depression Inventory (BDI), Beck
Anxiety Inventory (BAI), and Beck Hopelessness Scale (BHS) was used to measure depression, anxiety and hopelessness in women. According
to the HPV test results, the subjects were divided into two groups: 1st group as HPV positive and 2™ group as HPV negative. 97 women in the
Ist group and 116 patients in the 2nd group were included in the study. The participants’ age and body mass index (BMI) were 33.91+3.74 and
24.8843.01, respectively. There was a significant difference between HPV-positive and HPV-negative women in FSFI total scores and all
subdomains (p-value<0.05). There was a significant difference in BDI, BHS, and BAI (p-value<0.05). There was a significant correlation
between the FSFI and BAI in HPV-positive group. There was a significant correlation between the FSFI and BAI in HPV-negative group. There
was a significant correlation between the FSFI and BDI in HPV-negative group. The health system should support women with HPV in terms of

mental health. These women are more exposed to depression, anxiety, hopelessness, and SD.

Keywords: human papillomavirus, female sexual function index, sexual dysfunction, quality of life

1. Introduction

Human papillomavirus (HPV) is one of the most common
sexually transmitted diseases globally, and is closely related
to cervical cancer as the fourth leading cause of cancer-
related death in women. More than 90% of the women with
this cancer are HPV-positive (1, 2). The virus generally
affects the epithelial tissue of the genital area, especially in
women. Its effects are usually removed by the person's
immune system within two years (3). Viral infection or
damage to the mucous and skin tissues of the target area
begins, leading to a wound or wart at the site, indicating the
ability of the HPV virus to differentiate the infected tissue of
the host cellularly (4). In general, HPV virus is present in
32.1% of women worldwide. A comprehensive and
multicenter study in Turkey with 2234 women reported a
prevalence of 38.05%, and the 16th type had the highest
prevalence (5). The prevalence of HPV is strongly correlated
with the country's vaccination rate.

Infertility in women has attracted the attention of
researchers for decades (6). In the conducted research, the
factors affecting female infertility are studied. The effect of
sexual dysfunction (SD) and psychological problems such as

*Correspondence: drtgurbuz@hotmail.com

stress, hopelessness, depression, and anxiety on infertility has
received in recent years. Besides
women's sexual health, their mental health also affects their
fertility (7). Identifying each factor besides its effect on the
infertility treatment process is essential. In most societies,

increasing attention

hopelessness, depression, and anxiety are more common in
women than men. Environmental factors and some diseases
can cause frustration, stress, depression, and anxiety in
women. HPV has a negative effect on women's emotional and
sexual health (8). HPV can cause shame in women, disrupt
their relationship with their partner by reducing their
femininity, and increase fear, anxiety, and stress (9).
Identifying the roots of depression and anxiety in women and
curing them can increase their chances of pregnancy (7).

The prevalence of SD varies among populations and is
influenced by psychological, medical, economic, social,
cultural, and ethnic factors (10). SD and infertility are
significantly associated with each other. The effect of HPV
virus on SD was assessed in some studies (6). However,
further studies are needed to determine changes in sexual
function and psychological problems in women after the
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diagnosis of HPV.

This study assessed the SD, hopelessness, depression, and
anxiety rate in HPV-positive women and the control group.
The main aim of this study was to evaluate the effect of this
virus on the sexual and mental function of HPV-positive
women. The contribution of this study is to evaluate the effect
of a positive HPV test result on the mental health of Turkish
women.

2. Materials and Methods

The Ethics Committee of Beykoz University approved this
prospective cross-sectional case-control study. 213 women
participated in this study between February 2021 and May
2022 at Medistate Hospital Gynecology and Obstetrics Clinic.
The study protocol conforms to the ethical guidelines of the
1975 Declaration of Helsinki as reflected in a prior approval
by the institution's human research committee. Before
enrolling in the study, all participants gave their informed
consent.

116 women were included in the control group, and 97
women infected with HPV in the last year were included in
the study group.

The inclusion criteria were: (1) being between the ages of
20 and 45. The exclusion criteria were: (1) being pregnant or
in the breastfeeding period; (2) absence of diabetes, thyroid
dysfunction, and systemic diseases.

The Turkish version of Female Sexual Function Index
(FSFI-6) was used to measure SD in women (11). The total
FSFI scores and each subdomain score of HPV-positive
women and the controls were compared. We included six
domains, including desire (the desire to have sexual
experience), arousal (having interest in sexual relation before
stimulations), lubrication, orgasm (reaching orgasm following
arousal), satisfaction, and pain calculated based on the
patients' self-report in the FSFI score. The six domains of the
scale items are desire (2 questions), arousal (4 questions),
Table 1. Descriptive information on the study parameters

orgasm (3 questions), lubrication (4 questions), satisfaction (3
questions), and pain (3 questions). The total FSFI score was
the sum of all scores obtained in all six domains. A higher
score indicates improved sexuality.

The Beck Depression Inventory (BDI) and Beck Anxiety
Inventory (BAI) are a 2l-item inventory assessing the
symptoms of depression and anxiety, respectively. The total
score may range from 0 to 63. Beck Hopelessness Scale
(BHS) is a 20-item inventory assessing the symptoms of
hopelessness. Hisli, Durak, and Ulusoy assessed the reliability
and validity of the Turkish version of these surveys (12-14).

The Kolmogorov-Smirnov test was performed to check
the normality. All six sexual function subdomains and total
sexual functioning mean scores were measured to compare
the groups. The relationship between the case and control
groups was studied using the chi-square test to check the
variables of infertility time, smoking, dyspareunia,
menstruation, and hirsutism. The Spearman test was used to
examine examined a significant relationship between the
questionnaire variables. The Mann-Whitney test was
performed to study the difference between the two groups in
all FSFI subdomains. SPSS v20 was used for statistical
analyses. A value of p < 0.05 was accepted as statistically

significant.

To calculate the sample size with the G-Power 3.1
(http://www.gpower.hhu.de/) program, two groups’ total
mean was measured based on the Mann-Whitney test with the
power of 95%, effect size of 50%, and 0.05 type 1 error for at
least 92 patients (15).

3. Results

The study included two 213 (mean age = SD: 33.91 + 3.74).
The participants’ mean body mass index (BMI) was
24.88+3.01. Table 1 shows descriptive information on the
study parameters. Descriptive characteristics of other
variables were omitted omit for brevity.

Study parameters Minimum Maximum Mean

213 21.00 45.00 33.91 374
213 18.00 30.00 24.88 3.01
Study group Control group -
Total (HPV-positive) (HPV- negative) p-value
(n=97) (n=116)

I
Working 108(50.7) 52(53.6) 53(45.7) 0.250
Unemployed 105(49.3) 45(46.4) 63(54.3) )

Cigarette _
Yes 97(45.5) 32(33) 65(56) <0.001
No 116(54.5) 65(67) 51(44) )

I
Middle School 5(2.3) 5(5.2) 0(0)

High School 105(49.3) 44(45) 61(52.5) <0.001
Bachelor 84(39.4) 46(47) 38(32.7) ’
Master 19(8.9) 2(2.8) 17(14.8)

I
Nulliparous 142(66.7) 72(74.3) 68(58.6) 0.031
Multiparous 71(33.3) 25(25.7) 48(41.4) ’
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As stated in Table 1, a chi-square test did not find a
statistically significant association between study and control
groups in terms of working status (p-value > 0.05). There was
a statistically significant association between study and
control groups in terms of cigarettes, education, and parity (p-
value < 0.05).

Table 2 shows a significant difference between HPV-
positive and HPV-negative women in FSFI total scores and
all FSFI subdomains (p-value<0.05). FSFI subdomains scores
were higher in control group women. It means that HPV-
positive affects sexual function negatively.

Table 2. Comparing HPV- and HPV+ patients in terms of mean
FSFI total scores and subdomain sexual function scores

Study group Control group
(HPV-positive) (HPV- negative)
(mean = SD) (mean + SD)

Desire 343+1.22 4.60 +1.08 <0.001

Arousal 4.04+1.10 436+1.12 0.034

Lubrication 3.27+0.94 4.18+1.15 <0.001

Orgasm 3.14+1.00 3.88+1.12 <0.001

Satisfaction 3.03+1.13 3.69+1.26 <0.001

Pain 2.58+1.34 3.66£1.77 <0.001

Total FSFI 19.49+2.92 24.16 + 3.63 <0.001
score

FSFI: Female Sexual Function index, HPV: Human papillomavirus,
SD: Standard deviation

Table 3 shows a significant difference between HPV-
positive and HPV-negative women in BDI, BHS, and BAI (p-
value<0.05). It means that HPV-positive affects mental health

negatively.

Table 3. Age, BMI, BDI, BHS, and BAI mean values according to

the human papillomavirus result

Study group
(HPV-positive)

Control group
(HPV- negative)

p-value

(mean = SD) (mean = SD)
Age(year) 33.81+2.48 33.99 £4.55 0.939
BMI(kg/m2) 23.39+2.89 26.13+2.49 <0.001
BDI 24.05 + 7.44 10.51 +7.67 <0.001
BHS 12.72 + 4.47 146+ 1.14 <0.001
BAI 19.54 + 6.08 3.46+£2.56 <0.001

BDI: Beck Depression Inventory, BAI: Beck Anxiety Inventory, FSFI:
Female Sexual Function Index, BHS: Beck Hopelessness Scale, SD:
Standard deviation, HPV: Human papillomavirus

Fig. 1 shows the effect of HPV on mental health issues and
sexual dysfunction.

BAI

BHS

BDI

Total FSFI score
Pain
Satisfaction
Orgasm
Lubrication
Arousal

Desire

Fig. 1. The effect of HPV on mental health issues and sexual
dysfunction

Table 4 shows the correlation between FSFI and mental
health scales according to HPV result. Spearman's rho
correlation coefficient was used to assess the relationship
between FSFI total score and three scales (BDI, BHS and
BAI). No significant correlation was found between the FSFI
and BDI in study group (r= 0.022, p-value > 0.05). There was
no significant correlation between the FSFI and BHS in study
group (r= -0.122, p-value > 0.05). There was significant
correlation between the FSFI and BAI in study group (r=
0.250, p-value < 0.05). FSFI was significantly correlated with
the BDI in control group (= -0.270, p-value < 0.05). No
significant correlation was found between the FSFI and BHS
in control group (1= -0.052, p-value > 0.05). There was
significant correlation between the FSFI and BAI in control
group (r=-0.189, p-value < 0.05).

Table 4. The correlation between FSFI and mental health scales
according to the human papillomavirus result

| BDI_| BHS | BAI |

HPV- .FSFI :
positive Correlation Coefficient 0.022 -0.122  0.250
p-value 0.830 0236 0.014

HPV- .FSFI :
negative Correlation Coefficient -0.270 -0.052 -0.189
p-value 0.003 0.582  0.043

4. Discussion

This study dealt with the effect of HPV-positivity on sexual
dysfunction, BDI, BAI, and BHS in women. Our findings
showed that HPV-positivity harmed women's mental health.
Hopelessness, anxiety, and depression were significantly
more common in HPV-positive women. According to the
results, sexual dysfunctions were substantially more common
in HPV-positive women. Both case and control groups were
found to have similar correlations between SD and anxiety.

The current study observed a statistically significant
relationship between mental health problems (hopelessness,
anxiety and depression) and positive HPV. Studies
highlighted the negative effects of HPV- positivity on mental
health in women. Several studies showed that anxiety was
more common in HPV-positive women. Depression and
hopelessness were reported in fewer studies than anxiety in
HPV-positive women. Lin et al. (16) reported negative
emotions in HPV-positive women, including fear, anxiety and
suspicion, by interviewing 20 Taiwanese women. McCaffery
et al. (17) showed HPV-positivity had negative effects on
mental health problems such as anxiety and stress in a study
of 271 white, black, and Asian women. Lin et al. (18) showed
increased anxiety and stress as a positive HPV outcome (19).
Felden et al. reported HPV-positive causes reluctance to
engage in sexual activity, stress, and anxiety in women.
Mercan et al. (20) studied anxiety and depression in the case
and control groups of 133 HPV-positivity Turkish women. In
this study, six weeks after the positive HPV result, an
evaluation of anxiety and depression was performed, and a
significant relationship was found between HPV-positivity
and depression, but not anxiety. Heinonen et al. (21)
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measured the effect of HPV-positivity on 238 Finnish women
over 12 months. The negative effects of HPV-positivity on
quality of life, sleep, sexual activity, anxiety, and distress
were shown. Maissi et al. (22) showed that anxiety, distress,
and concern were higher in HPV-positive women. The
negative impact on mental health problems increased when
women were less aware of the meaning of their test results.
Waller et al. (23) reported a significant relationship between
HPV-positive and negative emotions. With increasing
awareness of the prevalence of this virus, the negative
psychological consequences and anxiety were significantly
reduced. Uzun et al. (24) reported HPV-positivity as the cause
of increased anxiety and depression, which has decreased
over time. Rask et al. (25) found that HPV-positivity was
associated with reduced quality of life and anxiety in a study
of Swedish women. Results of this study reported that a
significant relationship was found between anxiety and HPV-
positivity but not depression. Alay et al. (6) reported a
negative effect of different types of HPV on anxiety in 80
Turkish women. Highest level of anxiety reported in women
with 16/18 HPV.

In line with similar studies in the literature, according to
the results, HPV-positive women face sexual dysfunction
problems. All subdomains of the FSFI index were lower in
the HPV-positive women. These values indicate that HPV-
positive had a significant effect on female sexual function.
Ferenidou et al. (26) showed a decrease in sexual desire in
HPV-positive women. Uzun et al. (24) did not observe a
significant relationship between sexual dysfunction and HPV-
positivity with continuous visits of women in the first, third,
sixth, and twelfth months. In this study, women's
employment, financial status, and age were considered
influential in sexual satisfaction. Caruso et al. (27) showed a
decline in all aspects of women's sexual quality of life
following a positive HPV outcome. Ekmez and his brother
(28) reported increased anxiety and sexual dysfunction after
the diagnosis of HPV-positivity. According to the research
findings, the partner's sex life is also negatively affected by
the positive HPV result. Fornage et al. (29) reported no
significant association between sexual health and HPV-
positivity while showed a positive HPV result as an increase
in anxiety. Ilgen et al. (30) showed no significant relationship
between female sexual function and HPV. Physicians should
be aware of the adverse effects on the sexual function of
HPV-positive women. However, more comprehensive and
detailed research is required to prove the association between
sexual dysfunction and HPV, especially over the long term.

The most important limitations of this study are the lack
of sufficient information about sexual dysfunction,
hopelessness, anxiety, and depression in HPV-positive
women before the test. Continuous evaluation of these
patients during 3-month and 6-month periods could better
demonstrate the durability of adverse effects of HPV-
positivity Further research is suggested to show a significant
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relationship between the negative effects and women's
awareness of this virus as part of the research.

HPV-positivity causes hopelessness, anxiety, depression,
and sexual dysfunction in women. The health system should
support women with HPV in terms of mental health.
Increasing women's awareness of this virus, its different
types, and its high prevalence can significantly affect the
reduction of negative emotions. Free vaccination and giving
necessary information about its positive impact among health
centers can increase women's sexual and mental health.
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Abstract

This study was concerned with the examination of patients who underwent surgery for subcutaneous endometriosis in our clinic and the
relationship between subcutaneous endometriosis and inflammatory markers.Patient demographics and information on history and duration of
previous surgery, lesion size, number of lesions, location, recurrence, symptoms, type and number of deliveries, recurrence status, and imaging
method were recorded. Laboratory analysis recorded TSH, blood count (Hb), WBC, mean platelet volume (MPV), neutrophil/lymphocyte ratio
(NLR), monocyte/platelet ratio (MPR), lymphocyte/monocyte ratio (LMR), platelet/lymphocyte ratio (PLR) and CA -125 values of patients.The
study included 28 patients and it was found that the mean age of the patients was 32.67+5.56 years. Five (17.9%) and 18 (64.3%) of the patients
complained of a palpable mass and cyclic pain, respectively. Five patients (17.9%) were asymptomatic. Endometriosis associated with the scar
line was localized in 18 (64.3%) of the patients. In three (10.7%) of the patients, the endometriosis was localized in the perineal line and in 7
(25%) of the patients in the rectus abdominis. No significant difference was found in the patients' routine laboratory results and inflammatory
markers. In the present study, there was no significant association between the levels of inflammatory markers in patients who underwent
surgery for subcutaneous endometriosis at different sites and with different symptoms.

Keywords: endometriosis, scar line, episiotomy line, abdominal wall, extraperitoneal, inflammatory

1. Introduction

Endometriosis is recognized by the presence of endometrial
glands and stroma outside the uterine cavity (1). The
prevalence of endometriosis is up to 40% of women at
reproductive age. Although endometriosis most commonly
occurs in the pelvic region, it has also been found in areas
outside the pelvis (1). Less common locations include the
abdominal wall, cesarean section scar line, and perineal
endometriosis associated with episiotomy scarring. It usually
occurs after obstetric or gynecologic surgery (2). The
incidence of this pathology ranges from 0.04% to 1% for
abdominal wall endometriosis (3) and from 0.03% to 0.4%
for surgical scar endometriosis (4).Their incidence has
increased worldwide due to high cesarean section rates. This
particular form of endometriosis has been only partially
recognized, and the diagnosis is usually made late. The
incidence of the disease increases under the influence of
postpartum estrogen exposure and concomitant endometrial
inoculation during surgery, variable immunity, chronic
inflammation, and local growth factors (5). Nowadays, the
first treatment option is surgical excision of subcutaneous
endometriosis. ~ Neutrophil/lymphocyte  ratio ~ (NLR),
lymphocyte/monocyte ratio (LMR), monocyte/platelet ratio
(MPR), and platelet/lymphocyte ratio (PLR) in peripheral
blood are easy to calculate, inexpensive, and can reveal
systemic inflammation. It is believed that these markers can
be a prognostic factor for many diseases.

*Correspondence: selim.gulucu@gop.edu.tr

This study focused on the examination of patients who
had undergone subcutaneous endometriosis surgery in our
clinic and the relationship between subcutaneous
endometriosis and inflammatory markers.

2. Materials and Methods

The study included patients who underwent surgery for
subcutaneous  endometriosis  at  the
Gynecology and Obstetrics Department of Tokat
Gaziosmanpasa University Research and Application
Hospital between 2015 and 2021. Prior to the study, approval
was obtained from the Clinical Research Ethics Committee of
Gaziosmanpasa University (project number: 21-KAEK-173/
05.08.2021). The study was planned as a retrospective study
in which 28 patients with extraperitoneal subcutaneous
endometriosis were enrolled. Patient data were obtained from
hospital records. As for the inclusion criteria, patients who
were operated for extraperitoneal endometriosis and whose
pathology was endometriosis externa were included in the
study. Regarding the exclusion criteria, patients who
underwent surgery at an external center and whose data could
not be collected were excluded from the study. All patients
underwent a physical examination, a detailed medical history,
and routine hematologic and biochemical analysis. Patient

extraperitoneal

demographics and information on age, gravid, parity, history
and duration of previous surgery, lesion size, number of
lesions, location, recurrence, complaints, history of systemic
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diseases, type and number of deliveries, recurrence status, and
follow-up and imaging were recorded. Laboratory analyzes
included TSH, free T4, blood count (hemogram) (Hb),
neutrophils, monocytes, lymphocytes, white blood cells
(WBCQ), platelets, MPV, PLR, NLR, LMR, and CA -125
values of patients. A regularly maintained device (Mindray
BC-6800, China) was used for complete blood count. A
regularly maintained device (Roche Cobas e601, Roche
Diagnostics GmbH; Germany) was also used for other tests.
In the evaluation, patients were grouped according to their
complaint status (asymptomatic, pain, palpable mass) and
extra-abdominal and local location (subcutaneous, perineal,
rectus-related). Descriptive statistics were performed to
obtain data on the general characteristics of the study groups.
Continuous  variable information is presented as
meantstandard deviation and min-max. Differences between
groups were examined with Kruskal-Wallis analysis of
variance considering parametric conditions. The Bonferroni-
corrected Mann-Whitney U test was used for multiple
comparisons. Differences were analyzed with the
nonparametric test considering the number of subjects in the
groups. P values of less than 0.05 were -considered
statistically significant. Ready-made statistical software was
used for calculations (IBM SPSS Statistics 19, SPSS inc, an
IBM Co, Somers, NY).

3. Results

It was found that the mean age of the patients was 32.67+5.56
years and the parity was 2.32+0.94. Twenty-four (85.7%) of
these patients had a cesarean section, 3 (10.7%) had a normal
vaginal delivery, and 1 (3.6%) had a previous subcutaneous
endometriosis operation with cesarean section. The mean
duration after current delivery in these patients was 4.17+1.92
years. The mean lesion diameter was 3.02+1.52 cm2. Five
(17.9%) and 18 (64.3%) of the patients complained of a
palpable mass and cyclic pain, respectively, and 5 patients
(17.9%) were asymptomatic. While 18 (64.3%) of the patients
had the localization of endometriosis associated with the scar
line, 3 (10.7%) of them had the localization of endometriosis
with the episiotomy line, and 7 (25%) of them had the

Table 2. Comparison of laboratory values according to symptoms

localization of endometriosis with the rectus abdominis.
Twenty-seven of the patients (96.4%) were operated for the
first time for endometriosis, and 1 patient (3.6%) was
operated for recurrence. It was found that 13 (46.4%) of the
patients had a history of cesarean section, 7 (25%) had two
cesarean sections, 5 (17.9%) had three cesarean sections, and
3 patients (10.7%) had a normal vaginal delivery. Diagnosis
was made by ultrasound in 21 (75%) patients, magnetic
resonance imaging (MRI) in 2 (7.1%), and computed
tomography (CT) and clinical examination in 2 (7.1%) and 3
(10.7%), respectively.

TSH, T4, Hb, Ca-125, neutrophils, lymphocytes, platelets,
monocytes, MPR, PLR, NLR, and LMR were calculated in
the patients. The laboratory results of the patients are shown
in Table 1. Comparison of symptoms (palpable mass, cyclic
pain, asymptomatic) and location (under the scar, episiotomy
line, rectus-related) and laboratory results were summarized
in Table 2 and Table 3. No statistically significant differences
were found between inflammatory markers and other
laboratory results in the comparisons. It was noted that the
patients with excision had no recurrence.

Table 1. Laboratory results of the patients

_ Laboratory results (n=28)

TSH (mIU/L) 1.87 +1.39
T4(ng/dL) 124+0.24
Neutrophil (102/uL) 5209.00 + 3109.95
Lymphocyte (10%/uL) 2263.57 + 1254.82
Platelet (lakhs/mm?) 248232.14 + 55039.30
WBC (105/mL) 7.95+3.14

Hb (gr/dl) 12.19 £1.32
Monocytes (10%/pL) 540.61 + 143.84
MPV (fL) 9.73 + 1.34
NLR 2.51£1.56
PLR 124.68 + 49.82
MPR 0.0022 + 0.0005
LMR 425+ 1.60

Ca-125 (U/mL) 27.96 +£17.01 (10.13-92.51)
Values are expressed as mean + standard deviation. TSH: thyroid-stimulating
hormone; T4: thyroxine,Hb: blood count, WBC:white-blood cell, MPV:
mean platelet volume, MPR: Monosit/platalet, LMR: Lenfosit/monosit, NLR:
neutrophil / lymphocyte ratio, PLR: platelet / lymphocyte ratio

-/ __ _______ Symptom________ ____ | |

Asymptomatic (n=5) Cyclic pain (n=18) Palpable mass (n=5) KW p
TSH (mIU/L) 1.1+0,7 2.1+1.47 1.82+1.57 2.882 0.237
T4(ng/dL) 1.39+0.31 1.23+0.24 1.13£0.14 2.263 0.323
Neutrophil (10%/uL) 5320+1536.91 5310.67+3706.11 4732+2049.72 1.536 0.464
Lymphocyte (10%/uL) 2020+761.97 2357.78+1516.29 2168+388.48 0.782 0.676
Platelet (lakhs/mm?) 210460+13925.09 258455.56+62942.38 249200+34083.72 5.163 0.076
WBC (10°/mL) 8.07+1.83 7.99+3.68 7.7£2.36 0.798 0.671
Hb (gr/dl) 12.39+0.67 12.2+1.42 11,94+1.64 0.204 0.903
Monocytes (10%/uL) 520+109.77 532.61+154.04 590+151.33 0.791 0.673
MPYV (fL) 10.14+1.13 9,53+1.51 10,04+0.75 1.814 0.404
NLR 2.91£1.23 2.48+1.8 2.240.93 1.715 0.424
PLR 116.244+42.36 128.92457.67 117.85+£24.37 0.044 0.978
MPR 0.0025+0.0005 0.0005+0.0025 0.0024+0.0004 1.93 0.381
LMR 4.12+1.89 4.41+1.7 3.82+1.01 0.334 0.846
Ca-125 (U/mL) 30.75+13.29 28.91+19.53 21.76£9.7 1.534 0.464

Values are expressed as mean + standard deviation, KW: Kruskal Wallis Varyans Analysis
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Table 3. Distribution of laboratory values according to localization

Localization
Episiotomy line

Scar line (n=18) (5) Associated with rectus abdominis (n=7) KW p
Tsh (mIU/L) 1.62+0.84 3.84+2.92 1.67+1.3 1.572 0.456
T4(ng/dL) 1.29+0.24 1.34+0.3 1.07+£0.16 5.837 0.054
Neutrophil (10%/pL) 5335+2970.49 3286.67+337.24 5708.86+4037.02 3.754 0.153
Lymphocyte (10*/uL) 2087.78+517.82 2050+160.93 2807.14+2420.12 0.059 0.971
Platelet (lakhs/mm?) 256322.22+51702.4 208500+43511.49 244457.14+66518.34 1.395 0.498
Whbe (10%/mL) 8.14+3.03 6.03+0.56 8.31+4.04 3.049 0.218
Hb (gr/dl) 12.37+1.31 12.32+1.8 11.67+1.22 2.325 0.313
Monocytes (10%/uL) 527.22+126.81 496.67+£112.4 593.86+196.28 0.601 0.740
MPV (fL) 9.68+0.97 10.19+2.01 9.65+£1.97 0.121 0.941
NLR 2.74+1.83 1.6+0.09 2.3+0.96 3.924 0.141
PLR 131.88+51.23 101.53£19.09 116.09+55.68 1.523 0.467
MPR 0.0021+0.0005 0.0005+0.0021 0.0025+0.0006 2.386 0.303
LMR 4.14+1.36 4.25+0.84 4.54+2.43 0.134 0.935
Ca-125 (U/mL) 24.55+10.97 41.22+44.51 31.07+12.9 1.426 0.490

Values are expressed as mean + standard deviation, KW: Kruskal Wallis Varyans Analysis

4. Discussion

Abdominal wall endometriosis is a form of endometriosis
characterized by a painful or painless lump in the previous
incision scar. It is most commonly seen after cesarean section,
laparotomy, and hysterectomy. It can also be observed after
gynecologic laparoscopic surgery (2, 4). In the literature, case
series of scar endometriosis after episiotomy have been
reported rarely (6). In our study, 64.3% of patients were
found to have endometriosis associated with the scar line,
10.7% had endometriosis associated with the episiotomy line,
and 25% had endometriosis associated with the rectus
abdominis. The time between surgery and diagnosis of
endometriosis varied from 3 months to 20 years, and the
mean age at diagnosis was 35 years (7). In the present study,
the mean age at diagnosis was found to be 32.6 years, and the
time to diagnosis and surgery after surgery in our study was
4.17 years. Concurrent pelvic lesion was not observed in the
patients. Tatli et al. in their series of 14 cases also reported
that there was no concurrent pelvic lesion (7). Sumathy et al.
in their series of 16 cases found that 18.9% of patients had
concurrent endometriosis (8). Most patients had symptoms of
cyclic pain associated with menstruation at the surgical
incision site (4). Occasionally, a palpable mass may be found
without pain. These symptoms must be a warning for scar
endometriosis. In our study, 17.9% of patients had a palpable
mass, 64.3% of them had cyclic pain complaints, and 17.9%
of them were asymptomatic. A noninvasive examination is
beneficial to differentiate the mass from surrounding tissues
in terms of location, size, density, and homogeneity.
Ultrasonography is a practical, accessible, reliable, and
inexpensive method (9). On ultrasound, the appearance of a
vascularized, hypoechoic, heterogeneous solid lesion is a
supportive finding for scar endometriosis. If there is doubt
about the diagnosis, CT and MRI can be used. In the present
study, 75% of patients were diagnosed by ultrasound, 7.1%
by MRI, and 7.1% and 10.7% by CT and clinical
examination, respectively. Fine needle aspiration cytology
(FNAC) is a simple, convenient, and cost-effective method
that can be used in cases with uncertain diagnosis (10).

However, the use of this method is controversial. It is argued
that this technique increases the risk of developing new
endometriotic implants at the administration site and the risk
of injury to internal organs (incisional hernia is the
differential diagnosis of endometrioma) (11). The final
diagnosis is made by histopathologic evaluation after
complete excision. In our study, the final histopathologic
diagnosis was compatible with the provisional diagnosis in all
patients. The recognized most appropriate treatment model is
wide surgical excision, which provides the final diagnosis and
treatment simultaneously. In wide surgical excision, it is
important to operate at least 1 cm from the margin of the
lesion (12). The recurrence rate is very low for excisions with
appropriate surgical margins. Yela et al. reported a high
recurrence rate of 36.1% in patients with positive surgical
margins (13). Because of the likelihood of recurrence, it is
necessary to monitor patients after surgery. If recurrence is
detected, surgical resection must be repeated. None of the
patients in our series had a recurrence of the disease. Only 1
patient had previously been operated on at another center and
was operated on again at our center. Our patients had no
recurrence. It was assumed that the reason was resection of at
least 1 cm of endometriosis. It was found that the mean value
of Ca-125 was within normal limits. Its use in patients was
not found to be beneficial. To the best of our knowledge, this
is the first study to investigate the systemic inflammatory
markers MPR, NLR, LMR, and PLR in subcutaneous
endometriosis. MPR, NLR, LMR, and PLR are systemic
inflammatory markers associated with various diseases such
as coronary artery disease, peripheral vascular disease,
rheumatologic disease, gastrointestinal tract disease, and
malignancy (14,15). In the literature, some authors suggest
that NLR may be a prognostic factor for many diseases.
Endometriosis is a chronic inflammatory disease associated
with findings such as dysmenorrhea, dyspareunia, and chronic
pain. In their study of 467 patients with endometrioma,
Tokmak et al. reported that NLR and Ca-125 levels were
correlated and higher than other patients with benign ovarian
cysts (16). In another clinical study, Cho et al. found that
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NLR levels were higher in 231 patients with endometriosis
compared with the other group with benign ovarian cysts and
the control group (17). While Kim et al. performed
laparoscopic endometrioma surgery in 419 patients and found
no association between NLR and endometrioma (18),
Yavuzcan et al. reported no association between PLR and
NLR and endometriosis in 33 patients who underwent
endometriosis surgery (19). While the retrospective and
sectional nature of the study and the limited number of
patients are the weaknesses of the study, the facts that
inflammatory markers were studied for the first time in the
subcutaneous endometriosis series and that it includes results
from the only tertiary hospital in the region are the strengths
of the work.

When evaluating masses near the incision site in patients
with a history of surgery, cyclic pain that increases with
menstruation should be especially investigated, and
endometriosis should always be considered. It is necessary to
reduce the possibility of recurrence by performing a
comprehensive surgical excision in these cases. Our study
showed that there was no significant association between
MPR, NLR, LMR and PLR values in patients operated for
subcutaneous endometriosis at different sites and with
different symptoms. There is a need for studies with larger
patient populations to determine the role of these markers in
subcutaneous endometriosis.
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Abstract

Angiogenic imbalance of the placenta is one of the prominent pathophysiologic mechanisms leading to pregnancy complications like recurrent
miscarriages. Low molecular weight heparin and low dose aspirin are frequently used to manage recurrent miscarriages. Vascular endothelial
growth factor (VEGF) and its soluble receptor-sFlt-1-plays a major role in angiogenesis. This study investigates cord blood VEGF-A and sFlt-1
levels of women with recurrent miscarriages who receive anticoagulant treatment. We included term newborns whose mothers were treated with
LMWH and low-dose aspirin due to recurrent miscarriages. The control group consisted of healthy gestational age-matched infants born in the
same period without an adverse perinatal outcome. We assayed the concentrations of VEGF-A and sFlt 1 in umbilical cord blood by ELISA and
compared the study and control groups. We included in the study forty-four infants with a maternal LMWH and low dose aspirin treatment during
pregnancy and 42 healthy infants as the control group. There were no significant differences between the groups' demographics and cord blood
VEGF-A and sFlt-1 levels. There was also no correlation between the cumulative LMWH dosage and serum levels of these angiogenic factors.
Cord blood VEGF-A and sFlt-1 levels were comparable in women with recurrent miscarriage under anticoagulant treatment and healthy subjects.
Further studies are needed to compare women with recurrent miscarriages with or without heparin treatment to understand better the effects of
anticoagulant treatment on the circulatory profile of cord blood angiogenic factors.

Keywords: cord blood, recurrent miscarriage, heparin, VEGF-A, sFlt-1

1. Introduction

Recurrent miscarriage is a primary health problem for women significantly higher rate of live births in women with a history

of reproductive age, with at least two consecutive miscarriages
before 20 weeks of gestation. It affects approximately 1% to
5% of couples trying to conceive (1). Several conditions are
involved in recurrent miscarriages, including antiphospholipid
syndrome, acquired thrombophilia, and heritable
thrombophilia, such as factor V Leiden and the prothrombin
G20210A mutation, but half of the pregnancy losses remain
unexplained (2).

It is likely that unexplained recurrent pregnancy loss may
reflect a prothrombotic situation and that miscarriage in
affected women may be caused by thrombosis in decidual
vessels. However, beyond the "thrombosis hypothesis”,
angiogenic imbalance is an important cause of insufficient
utero-placental circulation in the pathophysiology of recurrent
miscarriage (3). Despite various discrepancies about the
pathophysiology in the literature, many studies show that the
treatment with heparin, aspirin or both is associated with a

*Correspondence: stakci@gmail.com

of recurrent miscarriage (4, 5). Heparin has been reported to
organize  angiogenesis and  support  endovascular
communication between the trophoblast and endothelial cells
besides the anticoagulant effects (6). Regulation of
angiogenesis is mainly controlled by the pro-angiogenic and
anti-angiogenic factors released from the placental unit, such
as placenta growth factor (PGF), vascular endothelial growth
factor (VEGF), soluble FMS-like tyrosine kinase-1 (sFlt-1)
and soluble endoglin. Heparin could demonstrate its
effectiveness through complex interactions with pro-and anti-
angiogenic factors (7). The literature includes several in-vivo
and in-vitro studies evaluating the effects of anticoagulation
therapy on angiogenesis; however, little is known about the
fetal side (7-9). It is well known that the abnormality of
angiogenesis plays a critical role in certain prematurity
complications such as retinopathy of prematurity and
bronchopulmonary dysplasia (10).
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In the current case-controlled prospective study, we aimed
to investigate cord blood VEGF-A and sFlt-1 levels of women
with recurrent miscarriages receiving anticoagulant treatment.

2. Materials and Methods

We conducted this study prospectively over 11 months (April
2012-March 2013) at Hacettepe University School of
Medicine. Our institution's ethics committee (12-HEK-033)
approved the study, and we obtained informed consent from all
families before including the infants in the study.

2.1. Study population
We included term infants (> 37 weeks of gestation) in the

study. We prospectively included newborns whose mothers
were treated with LMWH and low dose aspirin due to recurrent
miscarriages. The control group consisted of healthy
gestational age-matched infants born in the same period
without an adverse perinatal outcome. We excluded infants
with a history of antenatal cigarette or alcohol exposure,
maternal infection, hypertension, pre-eclampsia, chronic renal
or cardiac disease, thyroid disease, epilepsy active asthma. We
also excluded infants with congenital heart disease and other
congenital and chromosomal abnormalities if determined after
birth.

Two or more failed pregnancies before 20 weeks of
gestation are considered recurrent miscarriages. We did not
include biochemical, ectopic, and molar pregnancies. We
excluded women who had uterine anatomic abnormalities,
endocrine or chromosomal disorders, history of venous or
arterial thromboembolism, and an exact indication for
anticoagulant treatment during pregnancy rather than a
recurrent miscarriage. We tested all participating women with
recurrent  miscarriages  for acquired thrombophilia,
antiphospholipid syndrome and heritable thrombophilia such
as factor V Leiden, prothrombin G20210A, plasminogen
activator inhibitor mutations and plasma activity levels of
Protein C, Protein S and antithrombin.

2.2. Treatment protocol
We treated pregnant women diagnosed with recurrent

miscarriages with enoxaparin (Clexane; Rhone-Poulet Rorer,
France) subcutaneously in combination with low dose aspirin
administered orally. We started both LMWH and aspirin
treatments before six weeks of gestation in all cases. We
maintained heparin treatment throughout delivery while
stopping aspirin treatment approximately one week before
delivery and noted the daily and cumulative doses of LMWH
within the initiation time of the treatment. We calculated
cumulative LMWH dosage between the multiplication of daily
drug dose and total days of treatment.

2.3. Analytic procedure
We obtained mixed arterial-venous cord blood samples and

temporarily stored them on ice upon delivery. We centrifuged
all the samples at 3000 rpm within 15 min of collection. A
technician, unaware of the patient's condition until assayed,
aliquoted and froze serum at -80°C. We assayed the

1009

concentrations of VEGF-A and sFlt 1 in cord blood by ELISA
(eBioscience, Bender MedSystems, Vienna, Austria),
according to the protocol recommended by the manufacturer.
The minimum detectable concentrations in the assays for
VEGF-A and sFltl were 7.9 pg/ml and 30 pg/ml, respectively.
The calculated overall inter-assay and intra-assay coefficients
of variation were 4.3% and 6.2% for VEGF-A and 5.1% and
5.5% for sFlt-1, respectively.

2.4. Statistical analysis
We carried out statistical analysis using Statistical Package for

Social Sciences (SPSS) version 19 (IBM SPSS Statistics for
Windows, Armonk, NY: IBM Corp; 2010) and calculated
statistical differences between the studied groups using the
Student t-test for the data normally distributed. We used the
Mann-Whitney U-test for the data not normally distributed and
the chi-square or Fisher's exact tests to compare categorical
variables. We performed correlation between studied
parameters using Spearman's coefficient of correlation. We
considered differences to be statistically significant at P<0.05.

3. Results

We included Forty-four infants with a maternal LMWH and
low dose aspirin usage during pregnancy in the study group
and 42 healthy infants in the control group. There were no
significant differences between the two groups' mean
gestational ages, birth weight, gender and maternal ages (Table
I). Median gravity was 3.5 (3-7) in the study group and 2 (1-5)
in the control group (p=0.000). Median parities were 1 (1-3)
and 1 (1-4) in the study and control groups, respectively
(p=0.75). Mean first and fifth minute Apgar scores were
significantly lower in the study group than in the control group
(p=0.000).

Table 1. Comparison of the characteristics of the study and control

group
Gestational age

(weeks)* 37.2+0.6 37.4+0.7 0.18
Birth weight (g)* 3013+358 3106344 0.22
Maternal age 30.4+5 30.744.7 0.79
(years)*

(e LI MO 30/14 (68.2/31.8) 25/17 (59.5/40.5) 0.54
Type of birth

(NVD/CS) 6/38 (13.6/86.4) 9/33 (21.4/78.6)  0.40
Apgar 1.minute* 8.3+0.9 8.9+0.4 0.00
Apgar 5.minute* 9.2+1 9.9+0.3 0.00
Gravida** (min-

max) 3.5(3-7) 2 (1-5) 0.00
Pari

max) 1(1-3) 1(1-4) 0.70
VEGF (pg/ml)* 301.4+220.9 360.5+174.9 0.16
sFlt-1 (pg/ml)* 530+610 380+520 0.52
Cumulative

LMWH dosage 6009+2067 -

(mg)*
*Meantstandard deviation, **Median, M: male, F: female, NVD: Normal
Vaginal Delivery, CS: Cesarean Section, VEGF: Vascular Endothelial Growth
Factor, sFlt-1: soluble FMS-like tyrosine kinase-1, LMWH: Low Molecular
Weight Heparin



Take1 et al. / J Exp Clin Med

We found the detectable thrombophilia etiologies of
recurrent miscarriages as the following: Factor V Leiden
heterozygous mutation in 8, plasminogen activator inhibitor
heterozygous mutation in 2, Prothrombin G20210 A
heterozygous mutation in 3 women, Protein C deficiency in 1,
and Protein S deficiency in 1 woman (some women had two
diagnoses)

We measured the serum VEGF-A levels in all samples. The
mean cord blood VEGF-A level was 301.4+220.9 pg/ml in the
study group and 360.5£174.9 pg/ml in the control group
(p=0.16). Twenty-nine of 86 samples were not within the
detectable limit for sFIt-1 (18 in the study group and 11 in the
control group). Cord blood sFlt-1 levels were 530 + 610 pg/ml
and 380 + 520 pg/ml in study and control groups, respectively
(p=0.52).

Mothers received LMWH with a range of 20 to 60 mg per
day. The cumulative mean maternal heparin dosage was
600942067 mg. Women received 100 mg of aspirin per day
and stopped approximately before one week of delivery. There
was no correlation between the cumulative heparin dosage and
serum VEGF-A level (r=-0.082 and p=0.59). Although it did
not reach statistical significance, there was a trend of negative
correlation between the cumulative heparin dose and serum
sFlIt-1 (r=-0.41 and p=0.051).

4. Discussion

This study shows that the circulating VEGF-A and sFlt-1 levels
do not alter in women with recurrent miscarriages receiving
anticoagulant treatment. While there is no correlation between
the cumulative dose of enoxoparine and cord blood VEGF-A,
there is a negative correlation between total enoxoparine dose
and cord blood sFlt-1.

Adequate uteroplacental blood flow during healthy
pregnancies is necessary to maintain optimal fetal growth.
Angiogenic growth factors play an essential role in
cytotrophoblast differentiation, the remodeling of the spiral
arteries, and the vascular development of the fetus (11).
Angiogenic imbalance of the placenta is one of the prominent
pathophysiologic  mechanisms  underlying  pregnancy
complications like recurrent miscarriage, pre-eclampsia,
intrauterine growth restriction, and death (2, 12).

VEGF and sFlt-1 appear to be promising biomarkers for
understanding the pathophysiology of angiogenesis in such
conditions (7). VEGF is a pro-angiogenic key mediator of other
angiogenic pathways with mitogenic, anti-antiapoptotic, and
vascular permeability-enhancing activities primarily for
vascular endothelium. VEGF family consists of VEGF-A,
VEGF-B, VEGF-C, VEGF-D and PGF. VEGF-A is the most
important member of this family (13, 14). The effects of VEGF
are mediated by binding to tyrosine kinase receptors, the two
main ones being FMS-like tyrosine kinase 1 (Flt-1) and the
fetal liver kinase-1 (Flk-1). Flt-1 is a weak transmembrane
tyrosine kinase-type VEGF receptor expressed in vascular

endothelial cells, placental trophoblast cells, macrophages and
monocytes. The soluble form of the Flt-1 receptor (a variant
with a ligand-binding domain) is generated through alternative
splicing of the same pre mRNA that encodes Ft-1 and
proteolytic cleavage of Flt's ectodomain sFlt-1. It captures free
VEGF with high affinity and functions as a circulating VEGF
antagonist. Thus, sFIt can inhibit the pro-angiogenic role of
VEGF competitively (15, 16).

It is known that VEGF and its receptor, sFlt-1, play a key
role in cytotrophoblast differentiation and survival during
placentation (17). In normal pregnancies, sFlt-1 increases
excessively during gestation and decreases sharply soon after
delivery. This condition suggests that the placenta is the
primary origin of this circulating factor (18). Growing
evidence shows that an altered balance between the levels of
VEGEF and sFlt-1 has been proposed as an indicator of placental
hypoxia-ischemia and endothelial dysfunction leading to
recurrent miscarriage (19). There are conflicting results on the
levels and mRNA expressions of VEGF and sFlt-1 in women
with recurrent miscarriage. In some studies, decreased sFIt-1
levels in maternal blood are proposed as a potential marker for
predicting the risk of recurrent miscarriage (20-22). On the
other hand, other reports found placental expressions of sFLt-
1 and VEGF mRNA significantly higher in women with
recurrent miscarriage than in the control group (19, 23). Wide
variation of the study design and relatively low sample size
might be the reasons for inconsistent results.

A recent metanalysis showed that LMWH could decrease
recurrent miscarriage with a history of women with three or
more miscarriages (24). Although more solid and assured
results are needed to clarify LMWH treatment's benefit, it is
increasingly used to prevent recurrent miscarriage (25, 26).

Favorable effects of heparin on trophoblast implantation
and apoptosis inhibition suggest this treatment is a significant
potential therapeutic agent in managing recurrent miscarriage
(27). Most angiogenic proteins bind heparin and depend on
heparan sulfate for their biological activities. Systemic heparin
treatment may affect these proteins and vascular endothelial
cells (28). Searle et al. suggested that heparin mobilized the
sFIt-1 bound to heparan sulfate proteoglycans of the
extracellular matrix into the circulation (2011). It has been
shown that LMWH (enoxoparine) increases circulating levels
of sFlt-1 and enhances urinary elimination in preeclamptic
mothers (29). Also, a couple of other studies demonstrated that
heparin elevates serum levels of sFlt-1 in vivo and in vitro (8,
9, 30, 31). Again, in the study by Searle et al. (8), heparin
strongly induced sFlt-1 release in patients who underwent
coronary angiography and sFlt-1 returned to baseline values 6
to 10 hours after heparin administration. In the study of
Rosenberg et al. (9), sFlt-1 levels increased, and VEGF levels
did not alter in women receiving heparin treatment in the third
trimester compared to healthy controls.

The same study evinced that upregulation in the levels of
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sFlt-1 is generated from heparin-induced shedding of Flt-1
receptor ectodomain both in vivo and in vitro (9). Recently,
Moore et al. (32) clearly demonstrated that the placenta is a
source of a large amount of sFlt-1, and chronic unfractionated
heparin can display matrix-bound sFlt to the maternal
circulation. In our study, cord blood sFlt-1 and VEGF-A levels
did not alter within the maternal LMWH and low dose aspirin
usage. Although numerous studies investigated the serum or
plasma levels of sFlt-1 and VEGF in heparin-treated pregnant
women, the circulatory profile of these factors has not been
studied in the fetal site yet. As LMWH does not cross the
placenta, non-altered cord blood levels may be a common
condition. However, complex molecular interactions between
the fetal and maternal side of the placenta under maternal
anticoagulant therapy could not be ignored. The recognized or
unrecognized causes of recurrent miscarriage and heparin
usage may have different effects on circulating cord blood
VEGF-A and sFlt-1 levels. Thus, further studies comparing
women who have recurrent miscarriages with or without
heparin treatment may be helpful to understand better the
effects of anticoagulant treatment on the circulatory profile of
cord blood angiogenic factors. It is common knowledge that
heparin exerts its effects on VEGF and VEGF receptors in a
dose and time manner (9, 33). Therefore, we calculated the
cumulative LMWH dose for each woman during pregnancy
and did not find any correlation between the heparin dose and
the levels of both factors. Although the result did not reach
statistical significance, the results indicate that there may be an
association between the cumulative heparin dose and sFlt-1
level (p=0.051 and r=-0.46).

In conclusion, cord blood VEGF-A and sFlt-1 levels are not
affected in women with recurrent miscarriage by maternal
LMWH and low-dose aspirin treatment. These findings will
improve our understanding of the complex interactions
between maternal anticoagulant therapy and angiogenic factors
on the fetal side. On the other hand, it is difficult to make a
strong comment on the cord blood sFlt-1 level due to the low
sample size.
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Abstract

Coronavirus disease 2019 (COVID-19) pandemic has had a major impact every aspect of life all over the world with severe consequences. This
study aimed to evaluate the impact of COVID-19 pandemic on the number of gastrointestinal endoscopy procedures and resulting cancer detection
rate at our center. This was a retrospective and single-center study. The 6-month period from March 11 to September 11, 2020 (lockdown period)
was compared with the same months of 2018 and 2019 (pre-pandemic period) in terms of the number of endoscopic procedures performed at our
gastroenterology unit, malignancy detection rate and clinicopathological characteristics of patients. The data were analyzed using the SPSS
Statistics 22.0 software package. A 33% reduction was observed in the number of endoscopic procedures during the pandemic compared to pre-
pandemic years and the difference was significant (p<0.001). Despite the decrease in endoscopic activity, cancer detection increased during the
pandemic (p=0.057). Male sex and age 65 years or older were non-significantly more common among patients diagnosed with cancer on
endoscopic biopsy during the pandemic compared to the pre-pandemic era but the difference was non-significant (p=0.983, p=0.241). Patients
diagnosed with cancer during the pandemic were more likely to present at an advanced stage. The most common cancers were those originating
from the colon and rectum and adenocarcinoma was the most prevalent pathological diagnosis. The distributions of tumor location and pathological
diagnosis of the patients were not significantly different among the years (p=0,494, p=0,849). In conclusion, a reduction was found in the overall
number of endoscopic procedures during the lockdown. However, despite the decrease in the number of procedures, cancer detection rate and the
rate of admission at advanced stages were increased at a non-significant level.

Keywords: COVID-19, gastrointestinal endoscopy, gastrointestinal cancer, tumor stages, tumor locations

1. Introduction

Coronavirus disease 2019 (COVID-19) caused by severe acute
respiratory syndrome coronavirus-2 (SARS-CoV-2) spread
rapidly from China to almost all parts of the world and was
declared a pandemic by the WHO (World Health Organization)
on March 2020. This infection typically presents with fever,
cough, muscle pain and fatigue. Patients having
gastrointestinal disturbances such as diarrhea and nausea as the
initial symptoms have also been reported (1). While
transmission of SARS CoV-2 occurs mainly through
respiratory droplets, SARS-CoV-2 RNA has also been
demonstrated in the stools of infected patients (2).
Gastrointestinal endoscopy is an invasive procedure that
carries a risk for the spread of SARS-CoV-2 via respiratory
conjunctival contact and

droplets, aerosol inhalation,

potentially fecal-oral route (3).

COVID-19 pandemic has affected healthcare systems
globally irrespective of differences in political structure and
economic status among countries. Both emergency room and
intensive care unit beds have been heavily used in the fight
against COVID-19, leading to inevitable disruptions to routine
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and non-emergency health services. Thus, as with other
countries, endoscopic procedures have been performed for the
diagnosis and treatment of prioritized patients and those
requiring emergency care only during the pandemic.
Consistently, in our hospital, endoscopic procedures were
limited to carefully selected patients who were deemed
clinically to be at greatest need. The current study aimed to
determine and discuss the impact of COVID-19 on the number
of endoscopic procedures performed in our hospital, the rate of
cancer detection on endoscopic biopsy and clinicopathological
characteristics of the patients.

2. Materials and Methods

In this study, the number of patients (18 years of age or older)
who underwent esophagogastroduodenoscopy, colonoscopy
and rectosigmoidoscopy in the 6-month period between March
11, 2020 (the date of first COVID-19 case identified) and
September 11, 2020, cancer detection rate, pathologic subtypes
of tumors in patients diagnosed with a malignancy, tumor
locations and stages, and age (= 65 and <65 years) and sex
distribution of these patients were compared to the patients
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who had the same procedures during the same time intervals in
2018 and 2019. Patient information was retrieved from the
Nucleus v9.35.1 medical information system (MONAD,
Turkey) database. This was a single-center study with a
retrospective design. The study was approved with the decision
of the Ethics Committee of our hospital, dated 13.10.2021 and
numbered 2021/479.

2.1. Statistical analysis
The study data were analyzed using the IBM Statistical

Package for Social Sciences (SPSS) Version 22 (IBM Corp.,
Armonk, NY). Descriptive statistics were presented as
numbers and percentages for categorical variables. Pearson’s
chi-square test was applied to compare categorical variables
using contingency tables, and likelihood ratio test and
Bonferroni correction were used for significant results. In
addition, frequency distributions were presented and
interpreted using clustered bar charts by categorical variables.
Statistical significance levels were set at p<0.05, p<0.01 and
p<0.001.

3. Results
It was identified that a total of 6828
esophagogastroduodenoscopy, 1116 flexible

rectosigmoidoscopies and 3266 colonoscopies were performed
in our center at the specified time intervals in 2018, 2019 and
2020. Fig. 1 shows the distribution of these procedures by time
intervals. The total number of endoscopic procedures was 3616
in 2018, 4773 in 2019 and 2821 in 2020. A significant 33%
reduction was observed in the total number of endoscopic
procedures performed in 2020 compared to 2018 and 2019
(p<0.001).
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Fig. 1. Number of endoscopic procedures by years

A total of 309 patients were identified as having received a
diagnosis of gastrointestinal cancer following endoscopic
procedures during this time period. The monthly distribution
of the cancer patients is shown in Fig. 2. Among these patients,
27.2% (n=84) were diagnosed in 2018, 37.2% (n=115) in 2019
and 35.6% (n=110) in 2020. The rate of cancer detection per
procedure was 0.023% in 2018, 0.024 in 2019 and 0.038 in
2020. It was observed that despite the reduction in the total
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number of endoscopic procedures in 2020, the increase in the
cancer detection rate was non-significant at 95% confidence
interval (CI) but significant at 90% CI (p=0.057).
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Fig. 2. Frequency of monthly gastrointestinal cancer detection by
years

Table I shows the distribution of demographic variables by
years. Although the annual cancer detection rates were higher
in male patients than in female patients, there was no
significant difference between sexes over the study years
(p=0.983). When the age groups were examined by years, there
was a greater number of patients aged 65 years or older in 2020
than patients under 65 years of age but the difference was not
significant (p=0.241). The age cut-off of 65 years was
specifically chosen for the study because a curfew was
imposed for persons aged 65 years or older during the
pandemic in Turkey. No significant differences were found in
terms of sex and age group among years in patients diagnosed
with cancer (p2018=0.095, p2019=0.946, p2020=0.791).

Table 1. Distributions of demographic variables by years

Years
29(34.5) 40(348) 37(33.6) g,
55(65.5) 75(65.2) 73 (66.4)
Age 49 (58.3) 57(49.6) 51 (46.4)
(vears) 35(41.7) 58(50.4) 59 (53.6) 0241
A review of the pathology results of 309 patients diagnosed
with cancer showed that 81.9% (n=253) of the patients had
adenocarcinoma, 8.7% (n=27) had a neuroendocrine tumor,
4.9% (n=15) had squamous cell carcinoma and 4.5% (n=14)
had other tumors (lymphoma, gastrointestinal stromal tumor,
malignant melanoma). In patients with cancer, the distribution

p value

of tumors was as follows: colorectal cancer (46.6%, n=144),
gastric cancer (37.9%, n=117), small intestine cancer (8.4%,
n=26) and esophageal cancer (7.1%, n=22).

The distribution of tumor locations by years is presented in
Table II. Colorectal cancer was the most common malignancy
in all years. There was no significant difference in the tumor
location distribution among the years (p=0.494).
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Table 2. Distribution of tumor locations by years

e

ESOph'”*“S (8 3) (7.0) (6.4)
Stomach = 41 41
(41 7) (35.7) (37.3)
Location Small 7 14 0.494
intestine (6 O) 6.1) 12.7)

Colon and 59 48
rectum (44.0) (51.3) (43.6)

The distribution of pathologies by years is summarized in
Table III. No significant difference was found among tumor
locations (p=0.849).

Table 3. Distribution of pathologies by years

Years

99 87

86.1) (79.1)
Squamous cell 4 7
carcinoma (4 8) (3.5 6.4)
Pathology | Neuroendocrine 8 10
tumor (lO 7 (7.0 (.1
4 6
do o

Among 309 patients included in the study, the tumor stage
was 0, 1 or 2 in 45.3% (n=140) and 3 or 4 in 54.7% (n=169).
Table IV shows the distribution of tumor stages by years. It
was seen that stage 3 tumors were more common in all years
and also, the number of patients with stage 3 or 4 tumors
increased in 2019 and 2020 compared to 2018. However, there

0.849

was no significant difference in tumor stage among the years
(p=0.374).

Table 4. Distribution of tumor stages by years

p value
Stages 40 (47. 6) 56 (48. 7) 44 (40. 0)
44 (52.4) 59(51.3) 66 (60.0)

4. Discussion

Endoscopy plays an important role in the diagnosis and
treatment of gastrointestinal diseases. Endoscopic screening
enables early detection and treatment of gastrointestinal
tumors. However, considering the invasive nature of
endoscopy and associated high risk for transmission of viral
infection as well as prioritization of fight against COVID-19 in
healthcare services, elective endoscopic procedures were
postponed in most clinics across Turkey after the reporting of

0.374

first case on March 11, 2020. Naturally, this has led to concerns
that cancerous lesions would be diagnosed at a late and
advanced stage. The current study was conducted on the
consideration that from a scientific standpoint, it is of vital
importance to present quantitative data on cancer outcomes

from the pandemic period and compare them with literature
data.

In a study involving 252 endoscopy units in 55 countries
around the world, over 80% reduction was reported in
endoscopic procedures during the COVID-19 pandemic (4).
Similarly, in a study by D’Ovidio et al., it was shown that while
the number of colonoscopies performed was substantially
reduced, the detection rate of colorectal cancers and high-risk
adenomas was significantly high during the COVID-19
lockdown (5). Turkington et al. reported that the number of
patients diagnosed with esophagogastric cancer and Barrett’s
esophagus decreased significantly during the pandemic
compared to previous years (6). In a single-center study from
Australia, a significant reduction was observed in the overall
number of endoscopic procedures during the pandemic versus
pre-pandemic period, there was no significant difference in the
number of cancerous and precancerous lesions (7). A study
from the United Kingdom reported an 88% decrease in the
number of endoscopic procedures during the pandemic.
Additionally, weekly cancer detection rate dropped by 58%.
However, cancer detection rate per procedure was significantly
increased from 1.91% in the pre-pandemic period to 6.61%
during the COVID-19 period (8). Likewise, in two separate
studies from China, although a considerable reduction in the
endoscopic activity was found during the pandemic, there was
a significantly greater percentage of patients diagnosed with
malignancy (9, 10). In a study comparing the 6-month period
from the beginning of the pandemic in the UK (April to
October 2020) to the same period of the previous year, it was
shown that colonoscopies performed across the country
dropped by 46% and colorectal cancer diagnosis was missed in
over 3500 patients. While the number of colonoscopies was
reduced by 92% in April 2020, the figures increased to an
expected level in October 2020 (11). In the current study, a 6-
month interval during the pandemic period was compared to
the same period of 2018 and 2019 in terms of the number of
endoscopies performed and a significant reduction was found
three endoscopic  procedures (flexible
rectosigmoidoscopy, esophagogastroduodenoscopy,
colonoscopy) (p<0.001) during the lockdown. The cancer
detection rate per procedure was 0.023% in 2018, 0.024% in
2019 and 0.038% in 2020. In line with literature data, increased
cancer detection rate was observed despite a reduction in the

in all

overall number of endoscopic procedures during the pandemic
(p=0.057). Contrastingly, the cancer detection rate that we
found both before and during the pandemic was lower
compared to those previously reported in the literature. We
think that this may be related to the fact that endoscopic
procedures are easily accessible and relatively inexpensive in
our country and they are also performed in secondary care
centers. Therefore, it can be assumed that fewer cases of cancer
were diagnosed in tertiary referral hospitals like our hospital.

Looking at the demographic characteristics of the patients,
the mean age of the patients was and the percentage of male
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patients undergoing endoscopic screening were found to be
slightly but not significantly lower during the lockdown
compared to the pre-pandemic period in D’Ovidio et al.’s study
(5). In another study, it was reported that advanced age and
male sex were significantly more common in patients
undergoing an endoscopic procedure during the pandemic
versus pre-pandemic era (8). In our study, male sex and age 65
years or older were non-significantly more common among
patients diagnosed with cancer on endoscopic biopsy during
the pandemic compared to the pre-pandemic period (p=0.983,
p=0.241).

In a study from Japan, a group of patients with colorectal
cancer undergoing surgery during and before the pandemic
were analyzed retrospectively. While the number of patients
undergoing colonoscopy was reduced significantly during the
pandemic, no significant difference was found in the number
of colorectal cancer surgeries performed. However, there was
a significantly higher rate of obstructive colorectal cancers
requiring emergency surgery in that patient group compared to
pre-pandemic period. The authors reported that numerically,
more patients presented with stage 3 or 4 CRC and fewer
patients presented with stage 0, 1 or 2 CRC during the
pandemic period (12). Similarly, it was found that more
patients admitted with stage 3 or 4 cancer and fewer patients
presented with stage 0, 1 or 2 cancers during the pandemic
versus the pre-pandemic period but the difference was non-
significant (p=0.374).

Regarding tumor location, the most prevalent
gastrointestinal cancer was colorectal cancer, followed by
gastric, esophageal and small intestine cancers (13). The most
common pathological diagnosis was adenocarcinoma. Other
pathological diagnoses included squamous cell carcinoma,
neuroendocrine tumor, lymphoma, gastrointestinal stromal
tumor and malignant melanoma. In line with previous reports,
the largest patient population comprised of colorectal cancer
patients, followed by patients with gastric
Adenocarcinoma was the most common pathological
diagnosis, followed by neuroendocrine tumor, squamous cell
carcinoma and others (gastrointestinal stromal tumor,
malignant melanoma). In the present study, no significant
changes were found in the distributions of tumor location and
pathological diagnosis of study patients during the pandemic
compared to pre-pandemic years (p=0.494, p=0.849).

cancer.

A number of limitations should be noted for our study.
Since this was a retrospective study, data on the indications for
endoscopic procedures were not available. In our center,
routine COVID-19 testing has not been done before and after
endoscopic procedures, especially in the beginning of the
pandemic. Therefore, information about the safety of our
endoscopic procedures in relation to infection control could not
be obtained.

Our study stands out from previous studies because we
examined the distributions of tumor locations and pathological
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diagnoses from the pandemic period and the study adds
valuable relevant data to the literature.

A remarkable finding of our study was the increase in
cancer detection rate, albeit non-significantly, despite the
decline in the number of endoscopic procedures during the
lockdown.

Strictly ensuring safety in the endoscopy units in terms of
infection prevention, implementation of infection control
measures to protect patients and healthcare personnel and
sharing these safety strategies on social media will help
individuals requiring an endoscopic procedure make informed
decisions.

In conclusion; the experience from the pandemic has
clearly shown the need for the development of different, easily
applicable and non-invasive techniques to detect malignancies.
Survey studies with an in-depth analysis of the opinions of
individuals choosing or refusing to undergo endoscopic
procedures during the pandemic may provide valuable insights.
Interruptions in access to gastrointestinal endoscopy may lead
to delays in the treatment of patients with gastrointestinal
cancer. We believe that studies on larger patient series using
different methodologies and assessments will improve our
understanding of the impact of COVID-19 on healthcare
utilization and patient outcomes, and help guide future
planning.
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Abstract

To find out the knowledge and perspectives of professional students of the Faculty of Dentistry of Hasanuddin University regarding
complementary and alternative medicine in the field of dentistry. The clinical students of class 2014 and 2015 are the respondents in this study.
Each received an online questionnaire in the form of Google Form, which consists of questions about knowledge and perspectives on
complementary and alternative medicine, along with additional questions about the characteristics of the respondents (gender, class). The data are
then analyzed with statistical analysis. The mean correct answers to five items of the clinical question from 148 participating students were 2.22
+ 1.14. Of the 740 correct answers expected (5 correct answers from each student) for 5 clinical questions, only 329 correct answers (44.45%)
were obtained. The percentage of students who have little to no knowledge about CAM is 85.8% (127 students). Only 29 students (19.6%)
disagreed that CAM was necessary for health and dental services. Twenty-one out of one hundred forty-eight students stated that they knew CAM.
More than half of the students are interested in learning more about CAM and agree that CAM education should be integrated into the curriculum.

Keywords: complementary and alternative medicine, knowledge, perspective, physical and mental health

1. Introduction

The history of palliative care is currently attracting public
attention through traditional treatments that have developed
and are used for various medical and dental conditions because
they have had a positive impact on society's history. Health
efforts, in addition to conventional medicine, are also mostly
done with complementary and alternative medicine (1).

Complementary and  Alternative Medicine is a
nonconventional treatment aimed at improving the health
status of the community, including promotive, curative,
preventive, and rehabilitative efforts obtained through
structured education with high quality, safety, and
effectiveness based on biomedical science, which has not been

accepted in conventional medicine (2, 3).

Indonesia has cultural diversity and the habit of using
herbs, which is one of the treatment methods of CAM that has
been used for a long time. Based on the results of Riskesdas
2018, traditional health services are seen from the use of family
medicinal plants, the proportion is 24.6%. The proportion of
traditional health service utilization increased slightly, from
30.4% (Riskesdas 2013) to 31.4% (4).

The popularity of CAM is rapid in the field of medical
science and is now considered an important branch of the
health care system (5). Popular CAM interventions include

*Correspondence: ayubanwar.dds@gmail.com

vitamins and nutraceuticals, herbal and homeopathic products,
which can also be applied in dentistry. Common dental
indications, including symptom relief, occur in acute oral
conditions. About 10% of dental patients use topical herbal
products for pain relief. However, it is important for patients
and healthcare professionals, including dentists, to adhere to
evidence-based practice when using CAM (3).

Traditional practice is based on a holistic approach to
people in the wider fields of health, religion, and culture (4, 5).
CAM can be classified into the categories of biologically based
therapies such as herbal and dietary supplements, alternative
medical systems such as acupuncture or Ayurveda, energy
therapies such as Reiki, manipulatives, and body-based
systems such as chiropractic or massage, and mind-body
interventions such as tai chi or yoga (6-8).

About 80% of sick individuals, mainly in developing
countries, are more dependent on complementary therapies
than conventional health care, while the percentage using
CAM therapies has decreased by half among the population in
industrialized countries. It has always been a treatment for
millions of patients around the world (9, 10).

Although some understanding comes from research abroad,
no studies have yet assessed whether dentists in Indonesia
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graduated with adequate knowledge to treat patients using
CAM, nor have demonstrated behavior toward CAM, in
college students. Indonesian Dentist Competency Standards
do not have guidelines on the role of CAM in dentistry.
Currently, there are no CAM courses available for clinical
dental students at the Faculty of Dentistry, Hasanuddin

University.

2. Materials and Methods

This research is a cross-sectional study conducted online
through social networks in August 2020. A total of 148 clinical
students of the Faculty of Dentistry, Hasanuddin University are
actively registered and willing to be respondents.

The instrument used in this study was a questionnaire
consisting of a knowledge question questionnaire (clinical
knowledge and self-reported), perspective questions, and
additional questionnaires regarding the characteristics of the
respondents (gender and class).

The clinical knowledge indicator consists of 5 clinically
relevant case sketch questions, where there is only one correct
answer among the four possible answer choices provided. The
self-reported knowledge and interest indicator consisted of 2
questions, which were assessed using a Likert scale (score 4
'yes' to score 1 'no at all). The perspective indicator consists of
five perspective-based questions measuring behavior towards
CAM. Self-reported behavior about CAM to treat dental
disease, safety, effectiveness, necessity, and integration into
the dental curriculum was assessed using a Likert scale (score
4 'strongly agree' to score 1 'strongly disagree').

This study was approved by the Ethics Committee of the
Faculty of Dentistry, Hasanuddin University based on
Attachment Number: 0086/PL.09/KEPK  FKG-RSGM
UNHAS/ 2020.

Data were processed using SPSS 25 and analyzed using
Fisher's test, Chi-square test, Mann Whitney test with

statistical significance p<0.05.

3. Results

Most of the respondents were women as many as 117
respondents (79.1%), while male respondents were 31
(20.9%). Based on the class, the results showed that the

respondents in the 2014 batch were 42 respondents (28.4%)
and 106 respondents (71.6%) in the 2015 batch (Table 1).

Table 1. Distribution of study subjects by gender and class (N=148)

Respondents’ Characteristics “_

-~

Female 1 17 79. 1
Class 2014 42 284
2015 106 71.6

A total of 81 (54.7%) respondents got the correct answer
regarding CAM. Of the 5 question topics, only on the topic of
CAM interaction, there was a significant difference between
class years (p<0.05) (Table 2).

Table 2. Knowledge of dental clinic student about CAM (N=148)

Correct a b
Topic answers | Mean = SD Gender* | Class
(%) ® ®)

(O RGorIvs (Ol 45 (30.4) 0.30+0.46 0.277  0.014*
SORAURRl 6 (412) 041+049 0414 0799
Interactions

EAM RSN S 1 (54.7) 055049 0.155 0270
entistr

PR ¢0 (54.1) 0.54+0.50 1.00  0.401
NI <> (419) 042:049 0838  0.604

reaction
* Fisher’s exact test; ® Chi-square test; * Statistical Significance (p<0.05)

Table 3 shows that 21 respondents (14.2%) know CAM.
Based on the question about the interest in learning more about
CAM, it was found that 115 respondents (77.7%) were
interested in learning more about CAM. Statistically, there was
no significant difference between gender and year of class on
the question of knowledge and interest in learning more about
CAM (p>0.05).

Table 3. Knowledge and interest in CAM subjects (N=148)

Question Number of responses (%)| Gender?| Class”
@ | @)

Knowledge

about CAM 21(142)  127(85.8)  0.567 0.983

Interest in
learning more
about CAM

? Fisher’s exact test;

115(77.7)  33(223) 0569 0300

® Chi-square test; * Statistical Significance (p<0.05)

Table 4 shows 5 questions related to the perspective on the
role of CAM in oral health, statistically, no significant
differences were found between sex and year of class (p>0.05).

Table 4. Perspective of dental clinic student about the role of CAM (N=148)

Number of responses (%
. Gende1 C lass
+

CAM can help direct common dental diseases 114 (77) 34 (23) 2.83+£0.56 0.349 0.779
CAM can affect the safety of dental procedures 110 (74.3) 38 (25.7) 2.80+0.57 0.648 0.612
CAM is ineffective and has no effect 43 (29.1) 105 (70.9) 2.25+0.57 0.661 0.935
CAM is considered necessary for health and dental services 119 (80.4) 29 (19.6) 2.89+0.51 0.135 0.572
CAM education is required in the dentistry curriculum 129 (87.2) 19 (12.8) 3.08 +0.61 0.765 0.448

* Fisher’s exact test; ® Chi-square test
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Table 5 shows the gender variable, the results showed that
there was no significant difference between the genders in
knowledge and perspective on CAM (p>0.05). In the variable
class, it was found that there was a significant difference
between the class in the knowledge of CAM (p<0.05), but there
was no significant difference between the class in the
perspective of CAM (p>0.05).

Table 5. Differences in knowledge and perspectives on
complementary and alternative medicine by gender and class

MeantSD | p | MeansSD | p |

Variable

Gender

Male 31 222+1.17 14.12+ 1.74

Female 117 2.22+1.13 B 13.76 £1.53 DTS
Class

2014 42  2.54+1.06 « 1357141

2015 106 2.09+1.14 DR 13.95+1.63 0250

* Statistical Significance (p<0.05), Mann-Whitney test

4. Discussion

This study is the first study to analyze the knowledge and
perspectives of clinical students of the Faculty of Dentistry of
Hasanuddin  University towards complementary and
alternative medicine, which has been investigated by many
authors in the international literature (1, 11).

A dentist must always act not to provide treatment beyond
his expertise and competence, including the decision to
perform CAM, whether it is an adjunct or a substitute for
conventional therapy. In discussing with patients, a dentist
must always provide an accurate and objective professional
opinion, which must be supported by sound clinical judgment
and informed by scientific studies (12).

In this study, it was found that quite a several clinical
students of the dental faculty of Hasanuddin University were
able to correctly answer clinical questions about CAM,
especially questions on the topic of CAM used in dentistry and
acupuncture used in the treatment of the temporomandibular
joint disorder. However, on questions about CAM interactions,
CAM-nutraceutical interactions, and side effects related to
CAM, more students did not answer correctly. These findings
indicate that clinical knowledge of CAM among students is
still lacking, which is consistent with a study conducted by
Park (2020) that found a clear knowledge gap among clinical
dental students in Australia (6).

In this study, the majority of students (74.3%) agreed that
CAM can affect the safety of dental procedures, which is by
Sekhri's (2013) research on the need to provide knowledge
about CAM among dental students about and also
considerations of its safety about the effects of CAM side (12).
Health professionals, including dentists, must know and
understand the safe use of CAM, as any other treatment, to
ensure that patients are treated appropriately (13).

One in six clinical students (14.2%) stated that they knew
about CAM, as also shown in a study by Kameyama A (2017)
at two dental schools in Japan (14). As with studies in other

countries, most respondents wanted the introduction of CAM
into in the curriculum in the form of lectures during the
preclinical stage of the dentistry program (15, 16).

In this study, more than two-thirds of clinical dental
students (77.7%) expressed their interest in learning more
about CAM and there was no significant difference between
interest in learning more about CAM and gender, this is
contrary to the class B study (2017) in Germany, which found
that German female dentists were more supportive of CAM to
patients (17).

In addition, more than two-thirds of clinical dental students
(77%) consider CAM to be beneficial for common dental
diseases. This confirms the findings in Japan.11 Only one in
three clinical students from the Faculty of Dentistry of
Hasanuddin University (29.1%) stated that CAM was
ineffective and had no effect, which is in agreement with a
Malaysian cross-sectional survey (16, 18).

Meanwhile, 80.4% of students think that CAM is
considered necessary for oral health, this figure is significantly
higher than the results of a survey of clinical dental students in
Japan. According to the results of a survey by Newadkar UR
(2013) in India, where only 12% of students are unaware of its
implications in oral health care services (19).

Most of the students (87.2%) agreed that CAM education
was necessary for the dental curriculum given its clinical
relevance, which doubled the proportion identified in a cross-
sectional study conducted in the United States, where 40% of
the students surveyed requested that CAM be included in the
study of their dental curriculum (20). Results obtained in the
United States are similar to those of Australia, Pakistan,
Malaysia, and India (17, 21).

Twenty-one out of one hundred forty-eight students stated
that they knew CAM. More than half of the students are
interested in learning more about CAM and agree that CAM
education should be integrated into the curriculum.
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Abstract

Innocent murmurs are common in childhood. Usually, they are heard without any structural and physiological abnormalities. The murmur is
usually weak and short. But even if it is thought to be innocent, echocardiography (ECHO) is occasionally requested by primary doctor or families.
The aim of this study is evaluation of childhood innocent murmur with ECHO and possible minor findings with normal clinical status. This is a
descriptive - retrospective chart review. We reviewed the charts of children and adolescents who were referred with asymptomatic murmur to
Pediatric cardiology clinic at Fatih University Hospital between 01/ 2010 — 12/2011. Any type of congenital/acquired cardiac diseases are
excluded. We only included first to third degrees of murmurs. All participants are analyzed based on demographic, clinical, and ECHO finding
data. It was reviewed 610 charts, 82% (495) of the chart were included to study. 209 (42.2%) of cases were female. Minimal Tricuspid valve
regurgitation (TVR) was seen in 200 children (40.4%) and minimal TVR+ physiological Mitral valve regurgitation (MVR) was seen in 65 children
(11.6%). Patent foramen ovale (PFO) was seen in 306 children (54,8%). Left ventricular (LV) muscular band (false tendon) was seen in 171
children (30,6%). Minimal TVR + physiological MVR+ LV muscular band (false tendon) was seen in 26 children (4,7%), trivial arteria valve
regurgitation (AVR) was seen in 7 children (1,4%), and minimal TVR + minimal pulmonary regurgitation (PR) was seen in 11 cases (2%). ECHO
evaluation is common to use to rule out pathological murmur. Included cases exhibited some cardiac findings but none of those cause any shown
cardiac dysfunction in near future. We advise innocent murmur group to be followed by primary physician unless they have any cardiac symptoms

Keywords: innocent murmur, murmurs, echocardiography, pediatric cardiology

1. Introduction

Innocent heart murmurs (IHMs) are accepted as functional and
harmless with the absence of any anatomical or physiological
cardiac pathology (1). 50-90% of murmurs that are observed
between 3 to 7 years of age are innocent. There is no reported
difference between genders and races (2-4). Definition of
innocent murmur is that the murmur is heard during the systole
or continuous and intensity rises to a maximum of 3 degrees
without trills. Both innocent and pathologic murmurs become
more intense with increased cardiac output, such as anemia,
fever, exercise, acute anxiety, and acute illness (1).

ECHO is accepted as the gold standard to evaluate murmurs
in children and more sensitive than physical exam. With the
increased accessibility to ECHO, all children who have
murmur should be evaluated by a cardiologist with ECHO (5).

For that reason, we retrospectively evaluated medical
records of children who were referred for IHM and underwent
ECHO imaging.

*Correspondence: tubahalici@gmail.com

2. Material and Methods

This is a single centered retrospective chart review. All
demographic, clinical, laboratory data were extracted from
patient medical records of patients between 1-17 years old,
who were referred to Pediatric Cardiology clinic due to first
time evaluation of murmur. The study was approved by
Institutional Research Board (IRB). The ethical approval for
this study was obtained from Fatih University Faculty of
Medicine Ethics Committee (approval number: 2008-15).

Patients who were on medication or who had history of
prematurity, NICU admission, cardiac or other chronic
diseases or positive family history of cardiac diseases were
excluded. All anthropometric measurements with vital sign
records are investigated. Patients who have less than 3rd
percentile or more than 97th percentile or abnormal vital signs
were excluded from study.

Patients who have been clinically diagnosed with
pathological murmur after detailed physical examination were
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also excluded.

Philips Envisor® was used for Echocardiographic (ECHO)
investigations. All patients were evaluated in supine and left
lateral positions with 2-6 MHz of ultrasound transducers. All
measurements were gathered in M-mode and assessed with
respect to the recommended normal values by the American
Society of Echocardiography (ASE) (6-9). Left ventricular
systolic function was calculated by the machine with fractional
shortening and ejection fraction. Atrioventricular (mitral and
tricuspid) and ventriculoarterial (pulmonic and aortic) valves
mean gradient measurements were gathered by Doppler
ECHO. Patients who have a significant gradient impedance
that was more than 1 cm by the valve coaptation point on any
valves were excluded.

All statistical analysis was done in SPSS for Windows 16th
edition (SPSS Inc, Chicago, Illinois, USA). T-test was used to
compare the mean of continuous variables, and Chi-square is
used to compare categorical data. P-value <0.05 is accepted as
significant.

3. Results

Electronic medical record system screened with “ECHO” and
“innocent murmur” words. Based on screening, 610 charts
were reviewed, and 495 of them were included in the study.
115 patients excluded due to having one of these exclusion
criteria: history of prematurity, NICU admission, cardiac or
other chronic disease or being on medication or positive family
history of cardiac diseases, less than 3rd percentile or more
than 97th percentile or abnormal vital signs, physical
examination concluded with pathological murmur. Table 1
shows the characteristics of the study population.

Table 1. Characteristics of study population

Characteristics of patients

52.2 (+41.9)
286 (57.8)
Degree of murmur, number (%)
- First degree 78 (15.8)
- Second degree 408 (82.4)
- Third degree 9 (1.8)
Type of murmur:
- Midsystolic 487 (98.4)
- Pansystolic 8 (1.6)
3(0.6)*

*A patient was with S3 and 2 patients were with midsystolic click

Based on physical examination notes that were completed
by a cardiologist, 98.4% of innocent murmur was defined as
midsystolic and 1.6% of them was pansystolic. Only 0.6% of
patients had extra heart sounds like S3 and midsystolic click.
98.2% of murmur was first- and second-degree strength.

Only 6.8% (34/495) of cases were evaluated with
electrocardiography (EKG) due to being clinically normal and
having normal rhythm. There was no significant rhythm
abnormality in EKGs and all EKGs were reported as within
normal limit for age. All cases were evaluated by CBC. Based
on the records, none of the participants had anemia or

1023

cytopenia. ECHO findings are listed in table 2.
Table 2. ECHO findings

(%)

Minimal tricuspid regurgitation (TR) 200 404
Physiologic Mitral regurgitation (MR) 2 0,4
Left ventricular aberrant band (LVAB) 9 1,6
Pulmonary artery turbulent flow (PATF) 3 0,5
PATF+ Minimal TR 8 1,4
Minimal TR+ Physiologic MR 65 11,6
LVAB+ PATF 1 0,2
LVAB+ Minimal TR 128 229
Minimal TR+ minimal ductus flow 13 2,2
Minimal TR+ physiologic MR+ LVAB 26 4,7
Minimal TR+ Minimal pulmonary regurgitation (PR) 11 2
Physiologic MR+LVAB 2 0,4
Minimal TY+ Physiologic MR+ Trivial aorta 11 2
regurgitation (AR)

Minimal TR+ Trival Al 3 0,5
Minimal TR+ Minimal PR+ LVAB 3 0,5
Trivial AR+ Physiologic MR+ LVAB 2 0,4
Transient narrowing in neonates. 1 0,2
Minimal TR+ Physiologic MR+ trivial AR 2 0,4

In doppler analysis, 85.8% of cases were found with
minimal (clinically insignificant) TVR. 45.4% of those had
additional pathological findings like PVR (1.6%), MVR
(15.7%), and AVR (3.4%).

Left ventricular muscular bands (false tendons) (LVMB) is
seen in 30.6% of cases. All LVMBs were longitudinal.
Additional clinically insignificant findings like TVR was
contributing to 70.8% of LVMB cases.

Patent foramen ovale (PFO) was seen in 54% of cases by
itself or with other insignificant findings. It was observed more
commonly in males than females (F:0.69 x M).

When we looked at the overall insignificant minimal
positive findings, all minimal pathologies were seen in patients
under five years old (p<0.01) and there was no significant
difference by gender (p>0.05).

4. Discussion

Murmurs constitute approximately 70% of pediatric
cardiology consultations. Many opinions have been put
forward regarding the formation mechanisms of murmurs.
Various methods are used to understand whether murmurs are
pathological or innocent. Innocent murmurs are murmurs that
are common in childhood for which normal values are
observed as a result of examinations for the murmur etiology.

The frequency of innocent murmur is reported to be 50-
90% in the literature (3). In the study conducted by Fogel in
the 1960s, the frequency of innocent murmur was found to be
63% in the childhood population (10). Castellotti et al. reported
innocent murmur rate 41% in 256 children who were admitted
due to murmur (11). Similar studies were conducted in various
regions of Turkey. Uner et al. showed that the murmur
frequency is 4% in school age children and 86% of them (3.7%
of all study population) were innocent (12). Kozan et al.,
reported this rate as 10%, and it was emphasized that the low
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result compared to the literature was that the study was
conducted in a tertiary hospital and the applications were
generally referred for pathological reasons (13). Congenital
heart disease (CHD) in children was found between 0.8-1% in
the literature (2). In studies conducted with all school-age
children in Turkey, the rate of CHD was 0.21% for Sanliurfa
province (Kog et al.), and 1% for Elazig province (Aygiin et
al.), 0.14% for Adana province (Altintas et al.), and 0.44% and
0.2% for Diyarbakir province (Elevli et al. and Yildirim et al.),
respectively (14-18). Children with CHD or other rheumatic
heart diseases on ECHO were excluded from our study.

The character of innocent murmurs depends on postural
changes and Valsalva maneuver (3, 19). However, innocent
murmurs as defined by Bronzetti et al. are systolic, short, soft,
inaudible in all areas, not accompanied by click or additional
sounds, are not noisy, and their characteristics do not change
with respiration and/or postural changes (20). In our study, it
was observed that the character of the murmur changed with
postural changes and Valsalva maneuver in children with
innocent murmur.

In the study of Uner et al., the severity of the murmur in
children with an innocent murmur was found to be 99.5% first
and second degree (12). In our study, all children had a murmur
of varying severity. 98.2% of these murmurs were first and
second degree soft midsystolic short and non-invasive
murmurs. 98.9% of the murmurs were murmurs that were not
accompanied by any additional sounds.

Many studies have been conducted on the necessity of ECG
and telecardiography in the evaluation of murmurs. In the study
of Kozan et al., Cardiothoracic rates (CTO) were found within
normal limits in children with innocent murmur in
telecardiography and no difference was found with the control
group (13). In the study of Mackie et al., it was shown that ECG
in newborns does not contribute to the differential diagnosis of
murmur (21). Since the American Heart Academy (AHA)
2008 did not recommend telecardiography in children who
were thought to have innocent murmur with physical
examination findings, none of the children participating in our
study had telecardiography (22).

In the study of Smythe et al., for 161 patients whose
physical examination and ECHO and ECG findings were
examined, the sensitivity of physical examination was found to
be 96%, specificity 95%, positive predictive value 88%, and
negative predictive value 98% (23). In a series of 200 cases by
Mellies et al., the sensitivity and positive predictive value of
physical examination were 92% and 99%, while the specificity
was found to be 50-60%. In the study of Mackie et al., the
sensitivity of physical examination in newborns was found to
be 80.5%, specificity 90.9%, positive predictive value 91.9%,
and negative predictive value 78.4% (24). The American Heart
Academy (AHA) does not recommend performing ECG as a
routine examination in children who are considered to have an
innocent murmur with physical examination findings in the

2008 guideline (22). ECGs were performed on 34 children who
participated in our study for different reasons. No rhythm
changes requiring treatment and follow-up were detected.
There was LVMB and TVR together in the LV in 12 cases and
only minimal TVR in 16 cases. All ECG results were evaluated
as normal.

In the literature, when two groups before and after school
are compared, the frequency of innocent murmur was found to
be 1 to 2 times higher in the school age group compared to the
preschool group (18). In the study of Kozan et al., 36.7% of
the cases diagnosed with innocent murmur were from 0 to 6
age group and the rest were the school age group (13). When
the age distribution of the children included in our study was
examined, it was seen that 62.4% were in the preschool age
group (<60 months) and 37.6% were in the school age group
(>60 months). The frequency of innocent murmurs was found
1.6 times more common in preschool age than in school period.

In the literature, false negativity was found with a rate of
0.7-4% in children with suspected innocent murmur with
auscultation (25). The most common pathologies that could not
be detected by auscultation were reported as small ASD, VSD,
MVP, and mild PS (26). In our study, PDA showing a fine flow
pattern without hemodynamic significance in minimal TVR
coexistence was observed in 13 children with innocent murmur
and trivial AR was observed in 18 cases.

The causes of innocent murmurs are unclear. According to
Van Oort et al, vibratory innocent murmurs are caused by
turbulence caused by physiological narrowing of the LV
outflow tract due to the high myocardial contractility in
children (19). Since both myocardial contractility and systolic
velocity are higher in children compared to adults, it supports
this view. The murmur relationship with the bands in the LV
has also been the subject of many studies. Brenner et al.
reported the incidence of innocent murmur in healthy children
as 29.3%. Its relation with innocent murmurs has been found
with a rate of 63.6-77% in different studies (27). In the study
of Ozme et al., the relationship between the structure of the
bands in the LV and the severity and shape of the murmur was
examined, and it was found that longitudinal bands were
associated with pulmonary ejection murmurs (28). ECHO
findings were examined in our study. While minimal TVR was
detected in 429 cases (85.8%) in color doppler
echocardiographic examination, an LVMB was observed in
171 cases (30.6%). All of the LVMB’s detected in our study
were longitudinal bands. Also, there was no difference between
genders. There are a few studies in the literature on valve
regurgitation in normal subjects. In a study conducted by
Kostucki et al. 92% minimal PVR, 40% minimal MVR, 44%
minimal TVR, and 33% minimal AS were found in normal
cases in adults (29). In the study conducted by Kozan et al. in
children from Turkey, minimal regurgitation was found at the
same rates in the tricuspid and pulmonary valve (13). In the
study of Uner et al., TR was found in 25% of the patients with
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an innocent murmur, and PY was found in 4% (12). In the
study of Van Dijk et al. in 173 school-age children with
murmurs, minimal TR was seen in 75% of children (30). In our
study, the most common minimal valve regurgitation was seen
in 429 cases (85.8%) in the Tricuspid valve, this was the mitral
valve in 85 cases (15.7%), the aortic valve in 18 cases (3.4%),
and the pulmonary valve was observed to follow with 9 cases
(1.8%).

In this study, minor pathological findings were investigated
by evaluating the children's ECHO findings. Considering the
known causes of innocent murmur, minimal deficiency in AV
valves was detected in 86% of all children diagnosed with
innocent murmur. There was no rheumatic heart disease or
systemic disease that could cause this together with additional
pathological findings accompanying these deficiencies.
Therefore, if the cases that may cause AV valve regurgitation
are ruled out, the failure does not progress, and there is no
impairment in cardiac functions, then minimal valve
regurgitation should be considered as innocent murmur and
unnecessary examinations and monitoring should be avoided.
However, this study was planned cross-sectionally and
conducted with a selected group. Further double-blinded
controlled studies are needed to investigate the relationship
between minimal valve regurgitation and innocent murmur.

Murmurs were heard during routine examination of healthy
children cause serious anxiety in families. Even if the
pediatrician thinks that the murmur is innocent, it is often
inadequate to relieve families' anxiety. However, it has been
shown that anxiety decreases in families of children diagnosed
with innocent murmur by a pediatric cardiologist (31, 32).
Although the diagnosis of CHD is desired early, great care
should be taken in making the diagnosis. Unnecessary long-
term cardiac monitoring and unnecessary drug use should be
avoided in a large group with innocent murmur. It should be
explained to the family that innocent murmurs can be seen
quite frequently in the childhood age group, that there will be
no problems in the future due to murmur, no restriction of
physical activities, and long-term cardiac monitoring is not
required. Therefore, we think that it is important to evaluate all
children with murmurs at least once by a pediatric cardiologist
and demonstrate the accuracy of the diagnosis with ECHO in
terms of relieving the anxiety of both the family and the child.
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Abstract

Nosocomial infections occur 48-72 hours after hospitalization, especially caused by bacteria, and pose a high risk for patients in intensive care
units (ICUs), including COVID-ICUs. This study aimed to reveal bacteria distribution and antibiotic susceptibility profiles isolated from various
clinical samples of non-COVID-ICU and COVID-ICU patients. We included in this study bacterial strains isolated from ICUs patients in
Kastamonu Training and Research Hospital between March 2020 and October 2020. We identified the strains using the Vitek 2 compact automated
system (BioMerieux, France) and standard microbiological methods. Using the Vitek 2 automated system, we analyzed antibiotic susceptibility
tests and interpreted the results based on the European Committee for Antimicrobial Susceptibility Tests (EUCAST) guideline. There were 302
patients in the non-COVID-ICUs and 440 patients in the COVID-ICUs. We isolated a total of 470 strains, 370 from non-COVID-ICUs and 100
from COVID-ICUs. Acinetobacter spp. was the most frequently isolated strains for both ICUs. Acinetobacter spp. isolated from non-COVID-
ICUs had higher resistance rates to meropenem (p= 0.043), ceftazidime (p= 0.014), and levofloxacin (p<0.001) antibiotics than strains from
COVID-ICUs. Antibiotic susceptibility profiles of other strains were similar for both ICUs. As a result, the incidence of nosocomial infections in
COVID-ICU patients was lower than in non-COVID-ICU patients. Health personnel working in COVID-ICUs may have played an important role
in this, as they were more careful about using personal protective equipment and complying with hygiene rules. However, antibiotic resistance
continues to be a serious problem in ICUs, including COVID-ICUs.

Keywords: Acinetobacter, antibiotic resistance, COVID-intensive care unit, nosocomial infections

1. Introduction

COVID-19 was described in December 2019 and, has become
a pandemic in March 2020. The disease is transmitted by
aerosols and shows a course ranging from asymptomatic to
severe respiratory failure (1). About 20% of the patients are
treated in hospitals due to severe lung involvement, and 5-10%
of them are hospitalized in intensive care units (ICUs) and need
respiratory support. The COVID-19 pandemic has become a
severe burden on health systems, especially ICUs (2).

The widespread use of ventilators, catheters, and antibiotics
and the prolonged hospital stay period predispose the
development of nosocomial infections in ICUs patients.
Nosocomial infections are infectious diseases that usually
occur 48 hours after hospitalization and are frequently bacterial

*Correspondence: etufekci@kastamonu.edu.tr

in origin. Nosocomial infections are troublesome for all ICUs
patients, including the COVID-ICUs, as they adversely affect
the prognosis and increase the mortality rate (3). On the other
hand, viral infections may predispose the host to secondary
bacterial infections due to their effects on the immune system
(4). In addition, high-dose steroid therapy can be used to
alleviate the symptoms of COVID-19 patients with severe
symptoms. In this case, COVID-ICU patients may become
prone to nosocomial infections or secondary bacterial
infections of flora (endogenous) origin (5).

Periodic monitoring of bacteria distribution and antibiotic
susceptibility profiles isolated from COVID-ICU and other
ICUs patients is essential for infection control. This study
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aimed to reveal bacteria distribution and antibiotic
susceptibility profiles isolated from various clinical samples in
non-COVID-19 intensive care units (non-COVID-ICUs) and
COVID-19 intensive care units (COVID-ICUs) patients.

2. Materials and Methods

This study was approved by the Kastamonu University
(Turkey), Faculty of Medicine Medical Research Ethical
Committee (Date: 14.12.2020 and Decision number: 2020-
KAEK-143-04).

We conducted this study in the Microbiology Laboratory of
Kastamonu Training and Research Hospital (TRH) and the
COVID-19 diagnosis using RT-PCR (Bio-Speedy COVID-19
RT-gPCR Detection kit; Bioeksen, Istanbul, Turkey) and
CORONEX (MOTAKK, Ankara, Turkey) from respiratory
tract samples. According to the manufacturer's instructions, we
performed qPCR using the C1000 Touch CFX96 system (Bio-
Rad, USA).

We included in this study bacterial strains isolated from
various clinical samples (respiratory secretions, blood, urine,
wound, pleural and peritoneal fluids) of COVID-ICU and non-

COVID-ICU patients in Kastamonu TRH between March and
October 2020 and the first isolates of the patients. We
identified the strains using the Vitek 2 compact automated
system (BioMerieux, France) besides standard microbiological
methods (culture examination, Gram reaction, catalase, and
oxidase tests). We analyzed antibiotic susceptibility tests using
the Vitek 2 automated system and interpreted the results based
on the European Committee for Antimicrobial Susceptibility
Tests (EUCAST) guideline (6).

2.1. Statistical analysis
We used the chi-square test for the statistical analysis of the

data on the SPSS 23.0 for Windows (IBM Inc., Armonk, NY,
USA) and took the significance of the p-value as <0.05.

3. Results

There were 302 patients in the non-COVID-ICUs and 440
patients in the COVID-ICUs. We isolated a total of 470 strains,
370 from non-COVID-ICUs and 100 from COVID-ICUs, as
infectious agents. Table 1 shows the distribution of bacterial
strains between ICUs. Acinetobacter spp. was the most
frequently isolated strains (33.6%) for both ICUs.

Table 1. Comparison of the distribution of inpatients and isolated bacteria in non-COVID-ICU and COVID-ICU

non-COVID-ICU COVID-ICU Total (n, %)

Acinetobacter spp. (n=123, 26.2%) Acinetobacter spp. (n=35, 7.4%) 158 (33.6%)

Klebsiella spp. (n=89, 18.9%) Klebsiella spp. (n=22, 4.7%) 111 (23.6%)

E. coli (n=57, 12.1%) E. coli (n=18, 3.8%) 75 (15.9%)

Pseudomonas spp. (n=52, 11.1%) Pseudomonas spp. (n=5, 1.1%) 57 (12.2%)
Others (n=5, 1.1%) Others (n=3, 0.6%) 8 (1.7%)

326 (69.4%) 83 (17.6%) 409 (87.0%)

Gram-negative bacteria

S. aureus (n=29, 6.2%) S. aureus (n=13, 2.8%) 42 (9.0%)
Gram-positive bacteria Enterococcus spp. (n=11, 2.3%) Enterococcus spp. (n=2, 0.4%) 13 (2.7%)
Others (n=4, 0.9%) Others (n=2, 0.4%) 6 (1.3%)

44 (9.4%) 17 (3.6%) 61 (13.0%)
370 (78.8%) 100 (21.2%) 470 (100%)

Among the clinical samples of ICU patients, we isolated
most bacteria from respiratory secretions (n= 251), followed
by blood (n= 112), urine (n= 89), wound (n= 13), pleural fluid
(n=4), and peritoneal fluid (n= 1). Of respiratory secretion
samples, 214 were sent from non-COVID-ICUs and 37 from
COVID-ICUs. The most common strains isolated from
respiratory secretions for both ICUs were Acinetobacter spp.
The most frequently isolated bacteria from blood and urine
cultures for both ICUs were Staphylococcus aureus and
Escherichia coli, respectively (Table 2).

Table 3 and Table 4 show the resistance rates of Gram-
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negative and Gram-positive bacteria to commonly used
antibiotics, respectively. We did not present colistin
susceptibility results in this study due to EUCAST criteria.
Acinetobacter spp. isolated from non-COVID-ICUs had higher
resistance rates to meropenem (p= 0.043), ceftazidime (p=
0.014), and levofloxacin (p<0.001) than isolates from COVID-
ICUs. Moreover, Pseudomonas spp. isolated from non-
COVID-ICUs had a higher resistance rate to levofloxacin (p=
0.047) than isolates from COVID-ICUs. Antibiotic
susceptibility profiles of other bacteria were similar for both
ICUs.
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Table 2. Bacterial distribution among clinical specimens from non-COVID-ICU and COVID-ICU

Clinical specimen non-COVID-ICU (n, %) COVID-ICU (n, %) Total (n, %)

Acinetobacter spp. 98 (20.8%) 23 (4.9%) 121 (25.7%)
Klebsiella spp. 55 (11.7%) 11 (2.3%) 66 (14.0%)
) . Pseudomonas spp. 45 (9.6%) 0 (0.0%) 45 (9.6%)
Respiratory secretions
E. coli 7 (1.5%) 1 (0.2%) 8 (1.7%)
Other 9 (1.9%) 2 (0.4%) 11 (2.3%)
Total (n, %) 214 (45.5%) 37 (7.8%) 251 (53.3%)
S. aureus 21 (4.5%) 11 (2.3%) 32 (6.8%)
Acinetobacter spp. 21 (4.5%) 10 (2.1%) 31 (6.6%)
Klebsiella spp. 13 (2.8%) 3 (0.6%) 16 (3.4%)
il E. coli 12 (2.6%) 4 (0.9%) 16 (3.4%)
Enterecoccus spp. 9 (1.9%) 1 (0.2%) 10 (2.1%)
Pseudomonas spp. 2 (0.4%) 1 (0.2%) 3 (0.6%)
Other 1(0.2%) 3 (0.6%) 4 (0.9%)
Total (n, %) 79 (16.9%) 33 (6.9%) 112 (23.8%)
E. coli 35 (7.4%) 11 (2.3%) 46 (9.8%)
Klebsiella spp. 16 (3.4%) 7 (1.5%) 23 (4.9%)
T Pseudomonas spp. 3 (0.6%) 4 (0.9%) 7 (1.5%)
Enterococcus spp. 2 (0.4%) 2 (0.4%) 4 (0.9%)
Other 7 (1.5%) 2 (0.4%) 9 (1.9%)
Total (n, %) 63 (13.3%) 26 (5.5%) 89 (18.8%)
Klebsiella spp. 4 (0.9%) 1 (0.2%) 5 (1.0%)
E. coli 3 (0.6%) 2 (0.4%) 5 (1.0%)
Wound Acinetobacter spp. 1(0.2%) 1 (0.2%) 2 (0.4%)
Pseudomonas spp. 1(0.2%) 0 (0.0%) 1 (0.2%)
Total (n, %) 9 (1.9%) 4 (0.8%) 13 (2.7%)
S. aureus 3 (0.6%) 0 (0.0%) 3 (0.6%)
Pleural fluid S’;’Z‘;Z;%ll‘l.’a'”"”‘“ 1(0.2%) 0(0.0%) 1(0.2%)
Total (n, %) 4 (0.8%) 0 (0.0%) 4 (0.8%)
Peritoneal fluid Pseudomonas spp. 1 (0.2%) 0 (0.0%) 1(0.2%)

_ Overall (n, %) 370 (78.4%) 100 (21.2%) 470 (100%)

Table 3. The resistance rates of Gram-negative bacteria to commonly used antibiotics

Amoxicillin Piperacillin
Bacteria ICUs clavu};mc tazobactam Meropenem | Amikacin | Ceftazidime | Cefepime | Levofloxacin
aci

non-COVID-ICU

b 19333%)  6(105%)  3(53%)  2(3.5%)  14(24.6%) 13 (22.8%)
E. coli
SOMIHICY 7 (38.9% 4(222% 0.(0.0% 0(0%)  4(222%) 4(222% ;
e (89%)  4(22%)  000%  00%)  4(Q22%) 4(22.2%)
bl “"n'c(l?xg{g'lw 60 (682%) 66 (75.0%) 60 (67.4%) 47 (534%) 69 (784%) 66 (75.0%) ;
eosiella =
i CO(Z I:];;)CU 14(63.6%)  14(63.6%)  10(454%) 9(40.9%) 13 (59.1%) 13 (59.1%) ;
P “"n'(cnq\lgl;)'lw ; 122(99.2%) 120 (97.6%)! 97 (78.9%) 120 (97.6%) - 122 (99.2%)
cinelobacter =
it ooy ; 33(943%)  31(88.6%) 26 (74.3%) 30 (85.7%) ; 27 (77.1%)
(n=35)
Peondomonas “"n'c(l?:\gz?'lw - 33(63.5%)  36(69.2%)  4(T.7%)  24(462%) 24(46.2%) 36 (69.2%)*
i COXES')ICU - 2(40.0%)  2(40.0%)  1(20.0%)  2(40.0%) 2 (40.0%) 1 (20.0%)

1p=0.043, 2p=0.014, 3p<0.001, *p= 0.047
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Table 4. The resistance rates of Gram-positive bacteria to commonly used antibiotics

Bacteria

=
o=
=
=
QD
o=
=
=
§

Vancomycin

non-COVID-ICU

Ampicillin

Ciprofloxacin
Clindamycin
Erythromycin
Tetracycline
Tigecycline

(129) 14 (48.3%)  0(0.0%) - 10 (34.5%) 10 (34.5%) 12 (41.4%) 9 (31.0%) 2 (6.9%)
8. aureus COVID-ICU
(nzlé) 8(61.5%) 0 (0.0%) - 4(30.8%) 6(46.2%) 7(53.8%) 4(30.8%) 1(7.7%)
non-COVID-ICU a @ 0 o 0 0 0
Enterococews =10) - 2(182%) 9(81.8%) 9(81.8%) 0(0.0%) 0(0.0%) 0(0.0%) 2 (18.2%)
SPP- CO‘(/IDz-)ICU - 0(0.0%) 2(100.0%) 2(100%)  0(0.0%)  0(0.0%) 0(0.0%) 0 (0.0%)
=

4. Discussion

This study determined bacteria distribution and antibiotic
susceptibility profiles isolated from COVID-ICUs and other
ICUs patients. The results showed that non-COVID-ICU
patients (78.8%) had a higher incidence of nosocomial
infections than COVID-ICUs (21.2%). This striking difference
in the frequency of nosocomial infections might stem from
healthcare personnel working in COVID-ICUs being more
careful about using personal protective equipment and
complying with hygiene rules in pandemic conditions.

Considering the distribution of bacteria, we found that
gram-negative bacteria were dominant in both ICUs in this
study. Many researchers stated that gram-negative bacteria
were dominant among bacteria isolated from ICUs patients (7-
9). This can be attributed to gram-negative bacteria being more
resistant than gram-positive bacteria by their structure. So,
resistant gram-negative strains become dominant in the hospital
environment due to the selective pressure of antibiotics (10).

The distribution of the clinical samples from which the
strains were isolated evinced that involvement in the respiratory
system was the most common, followed by blood, urine, and
wounds in both ICUs. However, although there was risk factor
such as the use of ventilators for the development of nosocomial
infections in the COVID-ICUs (11), the frequency of bacteria
isolated from respiratory secretions was 32.7% in COVID-ICUs
and 56.7% in non-COVID-ICUs. This may indicate that the
antibiotics recommended in the COVID-19 treatment protocol
play an active role in protecting against respiratory system
infections.

In the presented study, Acinetobacter spp. were the most
frequently isolated bacteria from both ICUs. Acinetobacter spp.
can survive for a long time in the hospital environment and on
dry surfaces with their simple nutritional requirements, ability
to grow in a broad pH and temperature range, resistance to
disinfectants and antiseptics, and the ability to form biofilms on
living and non-living surfaces (12-14). Therefore, they are
frequently isolated from inpatients in hospitals (15). In addition,
many studies reported that Acinetobacter spp. was the most
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frequently isolated bacteria from COVID-ICU and other ICUs
patients (16-19).

The antibiogram results of the strains revealed that
Acinetobacter spp. had the highest resistance rate for both
ICUs. We actually expected this result, as these bacteria,
especially Acinetobacter baumannii strains, have intrinsic
resistance to many antibiotics (20). In addition, they can easily
acquire resistance to antibiotics with acquired resistance
mechanisms. In particular, carbapenem-resistant Acinetobacter
strains emerge as urgent threats (21). We found the resistance
rates of Acinetobacter strains isolated from COVID-ICU and
other ICUs patients against meropenem, a carbapenem class
antibiotic, as 88.6% and 97.6%, respectively. Meropenem
resistance was statistically significant in Acinetobacter strains
isolated from other ICUs compared to those isolated from
COVID-ICUs (p= 0.043). However, this may be due to the
number of Acinetobacter isolated from COVID-ICUs being
lower than those isolated from other ICUs.

As a result, the COVID-ICU patients had a lower incidence
of bacterial infection than other ICU patients in Kastamonu
TRH. While there are many risk factors for COVID-ICU
patients to get bacterial infections, the lower incidence of
infection than in other ICUs shows that successful infection
control is implemented in COVID-ICUs of Kastamonu TRH.
However, antibiotic resistance continues to be a serious
problem in ICUs, including COVID-ICUs.
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Abstract

Tissue inhibitor of matrix metalloproteinase-1 (TIMP-1) suppresses the activity of matrix metalloproteinase-13 (MMP-13). The MMP-13/TIMP-
1 complex has been proposed as one of the collagen types I and III turnover regulators in a healthy pregnancy. This study intends to investigate
the distribution of serum levels of MMP-13, TIMP-1 and the ratio of MMP-13/TIMP-1 in women with preeclampsia (PE) with a family history
of preeclampsia. We examined 37 patients with PE, with a mean age of 24.94+6 years, while the mean age of the control group of 32 healthy
subjects was 24.7+5.4 years. We divided patients into two subgroups: subjects with a family history of PE (n=18); (PE+FHPE) and subjects
without a family history of PE (n=19); (PE-FHPE). We measured MMP-13 and TIMP-1 levels via enzyme-linked immunosorbent assay (ELISA),
and calculated the ratio. Either MMP-13 or TIMP-1 alone did not exhibit any obvious differences between normal and PE pregnancies. MMP-
13/TIMP-1 ratio was statistically significantly higher in PE than healthy pregnant women: 0.2 (0.1+0.5) vs. 0.065 (0.05+0.2) (p<0.05). Patients
with PE+FHPE showed statistically significantly lower MMP-13/TIMP-1 ratio compared with PE-FHPE 0.085 (0.05+0.25) vs. 0.22 (0.12+0.35)
(KW=5.71; p=0.02). These results indicate an altered balance between MMP-13 and TIMP-1 in PE patients with a family history of preeclampsia.
Further studies with more precise analysis and genetic methods are needed to elucidate how the imbalance between MMP-13 and TIMP-1
contributes to PE susceptibility and pathogenic mechanisms determining preeclampsia development.

Keywords: matrix metalloproteinase-13, tissue inhibitor of matrix metalloproteinase-1, family history of preeclampsia, collagen types I and I1I

1. Introduction

Preeclampsia (PE) is a hypertensive disorder of pregnancy,
defined by the occurrence of new-onset hypertension (140/90
mmHg) and either proteinuria (0.3g in a 24h urine sample) or
end-organ dysfunction developing after 20 weeks of gestation
(1). It is a major cause of maternal and perinatal morbidity and
mortality (2, 3). However, it has not been thoroughly explored.

stability) could be pathologically affected.

Matrix metalloproteinases (MMPs) and tissue inhibitors of
matrix metalloproteinases (TIMPs) are essential regulators of
extracellular matrix (ECM) remodeling. It is well known that
dysregulation of the MMP/TIMP complex expression/activity
leads to structural collagen damage (6, 7). During pregnancy,

The two major proteins of the human uterine wall are
collagen type I and type III. In a healthy pregnancy, collagen
metabolism increases as the uterus develops. Preeclampsia has
been associated with altered collagen turnover leading to
impaired modification of the uterine wall structure. Type I and
III collagen play a central role in this abnormal process (4, 5).
Therefore, it is proposed that these fibrillar proteins' turnover
(the primary function of which in normal pregnancy is to
maintain the uterine consistency and support the scaffold's

*Correspondence: a_nicoloff@yahoo.com

abnormally expressed MMPs have been reported to cause
hypertensive disorders. In preeclampsia, these mechanisms
have also been assumed to play a key role in altered uterine and
vascular ECM turnover characterized by abnormal
vasodilation, placentation, and the development of generalized
vascular damage (8, 9). MMP-13 breaks down ECM proteins
such as collagens and fibronectins. It degrades "triple helical
collagens, including type I, II, and III collagens, but has the
highest soluble type II collagen activity. It can also degrade
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type 1V, type XIV, and type X collagens and play a role in
wound healing and tissue remodeling, in cell migration and
tumor cell invasion" (10). MMP-13 plays a vital role in tissue
regeneration and the pathogenic mechanisms of certain
diseases such as atherosclerosis, aneurysms, and cancer. In
reference to TIMP-1, it is a glycoprotein. This biomolecule is
a crucial part of the TIMPs family (11).

Several tissues have been described to express TIMP-1
(12). The primary function of this protein is to inhibit the
activity of matrix metalloproteinases, thus suppressing ECM
degradation (13). With the accumulation of additional
knowledge about the structure and function of TIMP-1, it was
revealed that it potently inhibits the activity of most MMPs
except MMP-2 and MT1-MMP (14). Hence, it can be theorized
that TIMP-1 plays a role as an inhibitor of MMP-13.

It can be concluded that failure of the regulation of
MMPs/TIMPs complex occurs in preeclampsia. This leads to
pathological collagen I and III turnover and abnormal uterine
wall remodeling, which results in impaired modification of
uterine wall collagen structure. It has been postulated that
control of expression and regulation of MMP-13 and TIMP-1
might be crucial in complicated pregnancy. However, there are
no data in the literature on a parallel examination of MMP-13
and TIMP-1 serum concentrations and their ratio in
preeclamptic women with a family history of preeclampsia.

The present study aimed to investigate the distribution of
serum levels of MMP-13, TIMP-1 and the ratio of MMP-
13/TIMP-1 in women with preeclampsia with a family history
of preeclampsia.

2. Material and methods

2.1. Study population
The current research was a cross-sectional study and part of a

university scientific project (N1/2020). The Ethics Committee
of the Medical University- Pleven approved the project with
Protocol N51/2020. All participants signed informed consent.
Study procedures followed all guidelines for ethical standards
of the responsible committee on human experimentation and
the Helsinki Declaration of 1975, as revised in 2000.

All participants were in-patients of the Clinic of Obstetrics
and Gynecology, University Hospital "G. Stranski" Pleven.
The sera of subjects were taken from October 2019 to March
2021. The study group consisted of 37 women with
preeclampsia, with a mean age of 24.9+6 years, while the mean
age of the control group of 32 women with normal pregnancies
was 24.7£5.4 years. We divided the patients into two
subgroups: Subjects with a family history of PE (n=18);
(PE+FHPE) and subjects without a family history of PE
(n=19); (PE-FHPE).

Criteria for inclusion in the study were as follows: Pregnant
women with clinical symptoms and laboratory criteria for
preeclampsia (We used the 2018 European Society of
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Cardiology Guideline for the management of cardiovascular
diseases during pregnancy for the diagnostic criteria of
preeclampsia); gestational hypertension with significant
proteinuria (>300mg/24h urine collection or the extrapolated
amount from a timed collection) (15); maintaining a current
diet and exercise during the study; signed informed consent to
participate in the study; dysfunction of mother's organ such as
HELLP syndrome, renal failure, neurological involvement,
hepatic involvement or fetal growth retardation. Criteria for
exclusion from the study were as follows: diabetes mellitus,
kidney and heart disease, signs of chorioamnionitis, and the
presence of a fetus with a chromosomal abnormality.

2.2. ELISA

We used ELISA to determine MMP-13 and TIMP-1 and
measured MMP-13 and TIMP-1 levels in serum samples using
ELISA kits (Human MMP-13 ELISA kit Reagent Genie;
Human TIMP-1 Quantikine ELISA kit) according to the
We calculated the MMP-

manufacturer's instructions.

13/TIMP-1 ratio.

2.3. Statistical analysis
We used the following computer programs to analyze the

research data: Excel (Microsoft Corporation, Redmond, WA),
SPSS and Statgraphics Plus (Manugistics, Rockville, MD) for
Windows. We used tables, graphs, and numerical values to
describe all results. We determined the level of significance as
p<0.05. We used standard skewness and kurtosis to check the
normality of distribution and equality of variances. We used
student's t-test and ANOVA with mean+SD in cases with
normal distribution to find significant differences between
groups (LSD, Tukey HSD, Scheffe, Bonferroni, Newman-
Keuls, Duncan). We used [12 and K-W H-tests with a median
(M) value in cases without normal distribution, together with
first and third quartile Q1 and Q3; (twenty-fifth and seventy-
fifth percentile P25 and 75P).

3. Results

Either MMP-13 or TIMP-1 alone did not exhibit any obvious
differences between normal and PE pregnancies (Table 1) (Fig.
1 and 2). However, MMP-13/TIMP-1 ratio was statistically
significantly higher in PE than healthy pregnant women: 0.2
(0.1+0.5) vs. 0.065 (0.05+0.2) (p<0.05) (Fig. 3). Moreover,
patients with PE+FHPE showed statistically significantly
lower MMP-13/TIMP-1 ratio compared to PE-FHPE 0.085
(0.05+0.25) vs. 0.22 (0.12+0.35) (KW=5.71; p=0.02) (Fig. 4).

Table 1. Serum levels of MMP-13 and TIMP-1 in healthy pregnant
women and preeclampsia

MMP-13 . ”
(ag/ml) 0.17 (0.15+0.2) 0.18 (0.16+0.2) p>0.05

3.02 (1.28+3.58) 241 (1.01+4) p>0.05

TIMP-1
(ng/ml)

MMP-13: matrix metalloproteinase 13, TIMP-1: tissue inhibitor of matrix

metalloproteinase 1; Data are expressed as median (interquartile range)
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Fig. 1. Serum levels of MMP-13 (ng/ml) in women with preeclampsia
vs healthy pregnant women; MMP-13: matrix metalloproteinase 13;
Data are expressed as median
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Fig. 2. Serum levels of TIMP-1 (ng/ml) in women with preeclampsia
vs healthy pregnant women; TIMP-1: tissue inhibitor of matrix
metalloproteinase 1; Data are expressed as median

mPreeclampsia O Healthy pregnant women

Fig. 3. MMP-13/TIMP-1 serum ratio in women with preeclampsia vs
healthy pregnancy; MMP-13/TIMP-1 ratio was significantly higher in
preeclampsia than in healthy pregnant women: 0.2 vs 0.065
(*p<0.05); Data are expressed as median
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Fig. 4. MMP-13/TIMP-1 serum ratio in women with preeclampsia
according to the presence or absence of a family history of
preeclampsia; Patients with a family history of preeclampsia showed
a significantly lower MMP-13/TIMP-1 ratio than subjects without a
family history: 0.085 vs 0.22 (p=0.02); Data are expressed as median

4. Discussion

Preeclampsia is a vital pregnancy complication and one of the
most common pregnancy disorders. Preeclampsia is
characterized by a mother's high blood pressure, often with
proteinuria. Fetal growth restriction is also generally observed.
Early preeclampsia detection is paramount for risk
stratification and preventing further complications. There is
evidence that uterine ECM metabolism is altered during
preeclampsia. However, data in the medical literature about the
modifications of collagen in the human uterus is limited (16,
17). The courses of collagen types I and III synthesis and
degradation in the uterine ECM are "dynamic and reflect
healthy and complicated pregnancy” (18). Accumulating data
proves that collagen type I and III turnover is impaired in
preeclampsia. This might be a consequence of disrupted
uterine ECM homeostasis and MMP/TIMP system imbalance

(19).

Considering the conception of MMPs and TIMPs' crucial
role in the pathogenic pathways in preeclampsia, Karthikeyan
et al. (20) studied these proteins and reported that plasma and
genetic alterations in the MMP/TIMP system are associated
with hypertensive disorders of pregnancy. Authors have found
that if the regulation of the MMP/TIMP system fails in the
control of the ECM remodeling, this may lead to diseases such
as gestational hypertension and preeclampsia. Furthermore,
vascular "remodeling disorders of the uterine and placenta and
placenta hypoperfusion have been generally recognized" (21).
The following literature data represents current studies
exploring levels of MMP-13 and TIMP-1 in samples of
patients with hypertensive disorders of pregnancy:

In 2017, Laskowska tested the hypothesis of whether
maternal serum MMP- 2, 3, 9, and 13 levels have different
values in early- and late-onset preeclampsia and uncomplicated
pregnancies. “The levels of MMP-13 were higher in both
preeclamptic groups of pregnant women than in the healthy
controls, but these differences were statistically insignificant.
A critical finding of the present study was that MMP-3 appears
to be involved solely in early-onset preeclampsia but not in
late-onset preeclampsia. Higher levels of MMP-2 and MMP-
13 and lower levels of MMP-9 seem to be related to both early-
and late-onset severe preeclampsia" (22). Using ELISA,
Tayebjee et al. (2005) investigated TIMP-1 and -2 levels in
women with gestational hypertension, normotensive women
with normal pregnancies and healthy non-pregnant control
subjects. Levels of TIMP-1 and TIMP-2 were significantly
different among the three groups. Authors concluded that
"altered MMP/TIMP ratios in maternal blood during
gestational hypertension. These observations suggest
pregnancy-related changes in ECM breakdown and turnover.
Given the importance of changes in ECM composition to
vascular and cardiac structure in hypertension, investigators
suggest that these observations may be related to the
pathophysiology of human gestational hypertension" (23).
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Luizon et al. (2014) examined TIMP-1 polymorphism,
plasma TIMP-1 levels, and antihypertensive therapy
responsiveness in hypertensive disorders of pregnancy. They
measured plasma MMP-9 and TIMP-1 levels using ELISA.
Gestational hypertension patients with the GG genotype for the
TIMP-1 polymorphism had lower MMP-9 levels and MMP-
9/TIMP-1 ratios than those with the TT genotype.
Preeclampsia patients with the TG genotype had higher TIMP-
1 levels (24).

Gupta M et al., 2016, explored the serum concentrations of
MMP-1, TIMP-1 and their ratio in the second and third
trimesters of normal and preeclamptic pregnancy. The
investigators examined these biomolecules via the ELISA
method. Serum levels of MMP-1, TIMP-1, and their ratio
during the progression of preeclampsia did not show statistical
significance compared to normal pregnancy (25). Myers JE et
al.’s (2005) investigation involved women who subsequently
developed preeclampsia. Authors studied MMP-2 and-9 levels,
TIMP-1 and TIMP-2 in the plasma of this contingent of
patients. Plasma samples were taken from women whose
pregnancies were subsequently complicated by preeclampsia
and from normal pregnant women at 22 and 26 weeks and
delivery or diagnosis. "Following equal protein loading, MMP-
2 and 9 and TIMP-1 and 2 were quantified using zymography
and Western blot analysis, respectively. TIMP-1 levels were
significantly reduced in the preeclampsia group at 26 weeks (p
= 0.0002), but TIMP-2 levels were not quantifiable. Authors
conclude that at all three gestational time points an imbalance
in the MMP-2/TIMP-1 ratio was found in patients who
subsequently developed preeclampsia" (26). In their research,
Palei et al., 2008, focused on patients with preeclampsia and
gestational hypertension and compared their data with those of
normotensive pregnancies and healthy non-pregnant women.
The investigators examined the concentrations of TIMP-1 and
TIMP-2 in the subjects mentioned above. TIMP concentrations
were measured in plasma samples by gelatin zymography and
ELISA. The results of Palei et al. showed higher TIMP-1 levels
in PE than in GH and normotensive pregnant women (27). In
another study, Ab Hamid et al. (2012) determined the total
levels of TIMP-1and 2 by ELISA. The contingent taking part
in the study involved women with gestational hypertension and
normotensive pregnant women. The expression levels of
TIMP-1 and TIMP-2 in the gestational hypertension group
were low (28).

In 2014, forty-seven biomarkers involved in the
pathogenesis of preeclampsia were determined in 5623
pregnant women, part of a prospective investigation named
"Early Pregnancy Prediction of Preeclampsia in Nulliparous
Women, Combining ClinicalRisk and Biomarkers the
Screening for Pregnancy Endpoints (SCOPE) International
Cohort Study ". These biomolecules' levels were surveyed in
the plasma of subjects sampled at 14 to 16 weeks gestation.
Preeclampsia developed in 278 women, approximately 5% of
all subjects participating in the study. TIMP-1 showed higher
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levels in these patients than in the no preeclampsia group (29).
In order to estimate the role of MMP-2 and -9, along with their
inhibitors TIMP-1 and-2, Montagnana et al. (2009) evaluated
these indicators using ELISA in preeclamptic, normotensive
pregnant and non-pregnant women. The serum levels of TIMP-
1 were significantly higher in preeclamptic compared to both
non-pregnant and normotensive pregnant women (30).

In our study, serum MMP-13 levels in preeclampsia were
higher than in women with normal pregnancies, but not
significantly. Current findings are consistent with the study of
Laskowska mentioned above (22). As for TIMP-1, patients'
levels were insignificantly lower than healthy pregnant
women. Our results are in line with those of Gupta et al. (25)
but in a contradiction with the reports of the researchers Luizon
et al. (24), Montegrana et al. (30), as well as Paley and co-
authors (27). A possible explanation for the lack of a TIMP-1
significant difference in our investigation was the likely
predominance of different TIMP-1 polymorphisms in which
TIMP-1 levels did not increase significantly (24). In addition,
there are also options for some differences in the sample types
used between the different studies [plasma (23, 24, 26, 27, 29)
vs. serum (25, 28, 30)], methods [ELISA (23-25, 27, 28, 30)
vs. gelatin zymography (26, 27)], difference in the examined
contingent of patients [gestational hypertension (23, 24, 27, 28)
or preeclampsia (24-27, 29, 30)].

In the light of our observations, we continued our
investigation and further analyzed the ratio of MMP-13/TIMP-
1 between the study groups. In this context, we reported two
compelling pieces of evidence: (1) significantly higher serum
MMP-13/TIMP-1 ratio in preeclampsia than in normal
pregnancy subjects and (2) significantly lower MMP-
13/TIMP-1 ratio in PE+FHPE compared to PE-FHPE. Given
the present results, a question of great interest arises. So, what
could be the reason favoring patients with a history of
preeclampsia to indicate a lower MMP-13/TIMP-1 ratio than
subjects without a family history? The following theory might
possibly explain our findings. We hypothesize that in
preeclampsia, the precise balance between the degradation
activity of collagenase MMP-13 and tissue inhibitor TIMP-1 is
disturbed. As a result of this dysregulation, collagen type I and
III turnover are impaired. This may favor abnormal vascular
and uterine ECM changes at the maternal-fetal interface. These
processes lead to the over deposition of collagen, which may
affect uterine remodeling. It should be considered that we just
assessed the levels of circulating MMP-13, TIMP-1 and their
ratios, so the role of these components' expression/activity
cannot be commented upon. Of note, we closely monitored the
subgroup of patients with a history of preeclampsia during the
whole investigation, also following them post-study. We
marked their pregnancy outcomes, possible later hypertension
development, and other results. We are still analyzing all these
data to be used for future publications.

The major finding of the present study was the disrupted
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balance between MMP-13 and TIMP-1 in preeclamptic women
with a family history of preeclampsia. Hereby, we suggest that
altered steadiness between collagen type I and III synthesis and
degradation might play an essential role in PE susceptibility
and the development of preeclampsia. To the best of our
knowledge, our study has provided for the first time the
equilibrium between serum MMP-13 and TIMP-1 in
preeclamptic women with a family history of preeclampsia.

Our study revealed an altered balance between the MMP-
13 and TIMP-1 in PE patients with a family history of
preeclampsia. The net effect of this imbalance might contribute
to the development and progression of PE, but the exact
mechanisms are yet unclear. The small sample size and the
cross-sectional design were limitations of the current study.
More extensive and longitudinal studies, including more
sensitive methods like Western blot, gelatin zymography and
analysis of the genes encoding MMP-13 and the protein
segment of TIMP-1 are needed to explore in detail the clinical
significance of MMP-13/TIMP-1 complex in preeclampsia.

Our findings provided evidence for diminished serum
MMP-13/TIMP-1 ratio in preeclamptic women with a family
history of preeclampsia. The imbalance between MMP-13 and
TIMP-1 could be a factor contributing to the pathogenic
mechanisms determining susceptibility and development of
preeclampsia.
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Abstract

Coronavirus disease-19 (COVID-19) is a novel emerging infectious disease caused by Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-
CoV-2). In this study, we aimed to examine the relationship between demographic indicators and mortality rates in Covid-19 disease in different
Covid-19 waves in Iran. In this retrospective cross-sectional study, the study population consisted of 9874 patients of Covid-19 admitted to Hazrat
Rasoul Akram Hospital of Tehran, from the beginning of the disease to the end of the fifth wave. Demographic variables such as age and sex as
well as clinical variables such as hospitalization date and mortality rate were collected and evaluated. The analysis was performed using SPSS
software version 26. The mean age of 9874 participants was 58.9 + 17.0 years. In this study 5510 (55.8%) of patients were male. 1762 (17.8%)
patients died. The fifth wave had the highest number of patients (31.1%) and the trend in the number of patients was increasing from wave second
to fifth. However, the percentage of death was lower in waves fourth (14.5%) and fifth (15.3%). The mean age of deceased patients was
significantly greater than alive patients (69.25 + 14.60 vs. 56.76 + 16.75, P=0.0001). The frequency of male deaths was significantly higher than
female deaths (P=0.0001). The results of the present study indicate that the frequency of mortality in recent waves, despite a significant increase
in hospitalization, has been decreased. It can also be said that mortality increases with age as well as male gender, and males are more prone to

death due to covid-19 disease with age.

Keywords: COVID-19, demographic indicators, mortality rate, Iran

1. Introduction

In late December 2019, a novel coronavirus, Severe Acute
Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) spread
in Wuhan, China. The illness caused by SARS-CoV-2 termed
coronavirus disease-19 (COVID-19) (1). The COVID-19 was
declared a pandemic by World Health Organization (WHO) on
11 March 2020 (2). COVID-19 virus is mostly spread from
person to person via respiratory droplet transmission, which
happens while a person is in close contact with an infected
person. This happens via exposure of the host’s mucosal
surfaces, including nose, mouth, and eyes to the incoming
infective droplets (3, 4). The covid-19 median incubation
duration is expected to be 5.1 days, and most of the patients
will progress symptoms in 11.5 days of infection (5). 17.9% of
covid-19 patients is estimated to remain asymptomatic (6).
However, the symptoms of symptomatic patients commonly
include fever, cough, as well as shortness of breath. Sore throat,
anosmia, nausea, dysgeusia, anorexia, malaise, diarrhea, and

*Correspondence: memarian_azadeh@yahoo.com

myalgias are reported as less common symptoms (7, 8). RT-
PCR was introduced as the standard test for the diagnosis of
the virus, however, the importance of chest CT scans in those
whose RT-PCR test is false-negative was reported with a
sensitivity of 98% (7). Presently, different therapeutic choices
are existing for covid-19 including antiviral drugs such as
molnupiravir, remdesivir, and paxlovid; anti-SARS-CoV-2
monoclonal antibodies such as bamlanivimab/etesevimab and
casirivimab/imdevimab;  anti-inflammatory  drugs like
dexamethasone; and immunomodulators agents such as
baricitinib and tocilizumab (9). According to the evidence,
older age, suppressed immune systems, presence of underlying
cardiovascular, metabolic, and respiratory diseases are risk
factors for adverse outcomes (10).

Accurate estimation of epidemiological information, in
particular infection and mortality rates, demographic
information, and comorbidities, is required to decide on
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epidemic control interventions and regulations (11). In this
study, we aim to use the information recorded in the Statistics
Center of Rasoul Akram Hospital to examine the relationship
between demographic indicators and mortality rate in covid-19
disease in a comparative and retrospective study between
different waves of covid-19. The information of this study can
be useful in coronavirus management policies and evaluation
of the results of vaccination in Iran. So far, no comparative
study has been conducted between different waves of Covid-
19 in Iran, and with the results of this study, we can examine
the difference between the mortality rate of the disease in
different waves and the factors affecting the mortality rate of
Covid-19 disease in Iran.

2. Materials and Methods

In this retrospective cross-sectional study, a total of 9874
patients were admitted with a definitive diagnosis of Covid-19
disease in Hazrat Rasool Akram Teaching, Research and
Treatment Hospital in Tehran, from the beginning of the
pandemic to the end of the fifth were included in the study. The
sampling method was census.

In order to collect information, after ethical approval, the
researcher obtained the list of Covid-19 patients, from the
medical records (hospital statistics center unit) of the hospital.
The demographic variables such as age and sex as well as
clinical variables such as hospitalization date and patient status
at discharge (alive and deceased) were collected and evaluated.

In order to determine the disease waves, with the
cooperation of the Vice Chancellor for Health of Iran
University of Medical Sciences and Health Services, the
following dates were determined and announced. The first
wave was determined from March 2019 to spring 2020; The
second wave was in summer 2020; The third wave was from
autumn 2020 and the first half of winter 2021; The fourth wave
was from the second half of winter 2021 to spring 2021, and
the fifth wave was in summer 2021.

2.1. Statistical analysis
SPSS software version 26 was used for the statistical analysis

of data. The results were expressed as mean and standard
deviation (mean + SD) for quantitative variables and as a
percentage for qualitative variables. It should be noted that in

order to investigate the relationship between qualitative
variables, Chi-square and Fisher exact tests were used, and also
the relationship of quantitative variables, Spearman or Pearson
tests were used. In order to measure the relationship between
quantitative variables and qualitative variables in parametric
conditions, the Student T-test and in non-parametric condition
Mann-Whitney U test were used. Paired t-test and its non-
parametric equivalent (Wilcoxon) were also used to evaluate
quantitative variables before and after the parametric test. A P-
value less than 0.05 was considered significant.

2.2. Ethical consideration
The study was performed according to the principles of the

Declaration of Helsinki and the ethics committee of Iran
University of Medical Sciences (Code of ethics:
IR.IUMS.REC.1400.619).

3. Result

The mean age of patients at the time of diagnosis was 58.9 +
17.0 years. In this study, out of 9874 patients, 5510 (55.8%)
were male. Also, 8112 (82.2%) of patients were alive while
discharging from the hospital and 1762 (17.8%) died.

The frequency of covid-19 patients in different waves is
demonstrated in Table 1. Out of 9874 patients, 3075 (31.1%)
were in the fifth wave.

Table 1. The frequency of patients in different waives

%
First 1453 14.7
1157 11.7
1807 183
2382 24.1
3075 31.1

The mean age of patients and the frequency of different sex
and the mortality are shown in Table 2. From the second wave
to the fifth wave the mean age of patients was decreased. In all
waves, the number of males was higher than females, although
from wave third to fifth the number of females increased.

Moreover, the percentage of mortality was decreased in waves
fourth and fifth.

Table 2. The status of Age, sex, and mortality in patients by disease waves

Sex, No. (%)

Mortality, No. (%)

Waves | Age, mean £+ SD [min, max]

First 59.92 + 18.27 [10, 98] 877 (60.4)
Second 61.03 + 16.76 [8, 101] 675 (58.3)
Third 60.88 + 17.07 [< 1, 100] 1073 (59.4)
Fourth 58.95+ 16.88 [3, 98] 1267 (53.2)
Fifth 56.69 + 16.47 [< 1, 100] 1618 (52.6)
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576 (39.6) 1186 (81.6) 267 (18.4)
482 (41.7) 892 (77.1) 265 (22.9)
734 (40.6) 1391 (77) 416 (23)

1115 (46.8) 2037 (85.5) 345 (14.5)
1457 (47.4) 2606 (84.7) 469 (15.3)
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The mean age of deceased patients was significantly greater
than alive patients. The rate of death was higher in male
patients (Table 3).

Table 3. Relationship of age and gender with mortality of patients

Alive Deceased P-value
LN CELESNI VI 56.76 £ 16.75 69.25 £ 14.60 0.0001
Sex**, No. (%) 0.0001

Male 4445 (45%)
3667 (37.1%)

1065 (10.8%)
Female 697 (7.1%)
* t-test, ** Chi-Squared

Table 4 shows that in all waves the mean age was
significantly higher in deceased patients.

Table 4. Age status according to mortality in patients in different
waves

Waves P-value
First 57.18 +17.96 72.11+14.22 0.0001
Second 58.92 + 16.87 68.11+14.28 0.0001
Third 57.97 £16.80 70.62 + 14.13 0.0001
Fourth 57.05+16.49 70.13 + 14.72 0.0001
Fifth 54.95+16.13 66.41 + 14.84 0.0001

T
N
a
1%
a

According to Table 5, the mean age of patients was
significantly different between males and females in the first,

second, and fourth waves and it was higher in females.

Table 5. Age status according to sex in patients in different waves

Age, Mean £+ SD

Waves

First 58.92 +18.20 61.46 +18.29 0.010
Second 59.98 +£16.85 62.50 + 16.54 0.011
Third 60.49 + 17.53 61.47+16.38 0.231
Fourth 58.22+17.15 59.77 £ 16.54 0.025
Fifth 56.48 +£16.72 56.93 +£16.18 0.443

t-test

4. Discussion

In this study, the Covid-19 hospitalized cases in Rasoul Akram
Hospital in Tehran from the beginning of hospitalization of
patients due to Covid-19, March 26, 2019, to the end of the
fifth wave of the disease, September 22, 2021, in terms of age,
gender, mortality and the relationship between these variables
were evaluated.

In a total of 9874 patients, the male population was about
11.6% more than the female population. It should also be noted
that the frequency of male deaths was significantly higher than
female deaths. The mean age of all patients was 58.9 + 17
years. Also, the average age of the deceased patients was
significantly higher than the alive patients (about 13 years),
which indicates that mortality in the covid-19 disease is more
likely with older age and the probability of death in older

people are more.

Concerning the frequency of patients in each wave, it can
be seen that from the second to the fifth wave, the frequency
has increased significantly. Regarding the average age of
patients in different waves of the disease, it can be seen that
from the first to the second wave, the average age has increased
by about a year, and after that, from the second wave to the
fifth, the mean age has decreased so that the mean difference
of the age of the second to fifth waves is about 4.5 years, which
may indicate that newer strains of the virus (such as Delta)
cause involvement at younger ages especially in the fourth and
fifth waves of the disease. About the gender frequency of
people in different waves of the disease, it can be seen that in
the first to third waves, the frequency of sexes was close to
each other, but in the fourth and fifth waves, compared to the
previous three waves, the incidence decreased in males and
increased in females.

With regards to the frequency of mortality in different
waves, it can be said that the death rate from the first to the
third wave is upward and in the fourth and fifth waves, the
mortality rate is significantly lower than the previous three
waves. Perhaps this obvious and significant decline, despite the
fact that the frequency of patients in the fourth and fifth waves
was much higher than the previous three waves, can be
attributed to the widespread vaccination of the community
against this disease.

In a systematic review and meta-analysis by Dessie et al.
on 42 studies and 423,117 patients, the results presented that
the pooled occurrence of mortality in Covid-19 hospitalized
patients was 17.62% (95% CI = 14.26-21.57%). In the current
study, 17.8% of patients died as a result of the disease. Similar
to the present study, advanced age was increased the mortality
risk and the pooled odds ratio and hazard ratio were
2.61(95%CI = 1.75-3.47) and 1.31(95%CI = 1.11-1.51). Also,
they found a significant association between Covid-19
mortality and male sex, which is found in this study, with
pooled odds ratio and hazard ratio equal to 1.45 (95% CI=
1.41-1.51) and 1.24 (95% CI= 1.07-1.41) (12). In a meta-
analysis in Iran by Parohan et al. on publications up to 1 May
2020 (14 studies and 29,909 patients), a significant relation
was reported between age older than 65 (pooled OR = 4.59,
[95%CI = 2.61-8.04]) and male gender (pooled OR = 1.50,
[95%CI = 1.06-2.12]) and the risk of mortality from Covid-19,
which is consistent with the result of the present study (13).
Alimohammadi et al. study reported that the pooled case
fatality rate (CFR) of Covid-19 in hospitalized patients was
13.0% (95% CI= 9.0-17.0) and in patients with age more than
50 years old it was 19.0% (95% CI= 13.0-24.0) (14). In a study
in Iran by Nikpouraghdam et al. on 12870 patients from
February 2020 to April 2020, most of the cases were in the age
range of 50-60 years old. The male to female ratio was 1.93 to
1. The overall CFR was 8.06% among hospitalized Covid-19
patients (15). In another study in southwest of Iran by
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Azarbakhsh et al. on 7313 patients with Covid-19 from
February to June 2020, 53.5% were male which is close to the
result of this study. The CFR was 4.84%. The highest mortality
rate was related to patients with different cancers as well as
those with age over 80 years (16). Emami et al. assessed the
features of patients after the first peak in Fars province in Iran.
From the 3702 confirmed covid-19 cases, 87 patients died so
the fatality rate was determined 2.35. They also showed that
male sex, older age, and comorbidity of diseases particularly
diabetes were the main features of deceased patients (17). In
the first wave of this study, 18.4% of patients have died.
Similar to Emami et al.'s study male sex and older age were
associated with mortality. Rahmanian et al. evaluated Covid-
19 deceased cases in Jahrom, in the south of Iran, from March
to November 2020. 57.54% were men and 42.36% were
women. The mean age of the deceased men was 68.7+18.33
and women were 68.82+14.24 years. The result of their study
represented that the mortality rate was higher in men than
women (18). In Khosravi Shadmani et al.’s study, the
epidemiological characteristics of 103,179 Covid-19 patients
were evaluated. The average age of men was 52.40 years and
females were 52.41 years. 55.2% of the patients were men and
44.8% were women. 60.9% of deaths occurred in the male
gender and 39.1% in the female gender and their results were
consistent with the result of the current study (19). In Barek et
al.'s meta-analysis study on 55 studies and 10014 Covid-19
patients, male patients (OR = 2.41, P < 0.00001) and patients
with an age of more than 50 years (RR = 3.36, P=0.0002) were
affected by SARS-CoV-2 severely (20). According to Zali et
al's study on 16000 Covid-19 cases from 19 hospitals of
Shahid Beheshti University of Medical Sciences, in Tehran,
Iran, 1612 patients died. The uppermost rate of death was
determined among the age group of more than 65 years as well
as intensive care unit (ICU) and critical care unit (CCU)
patients. Total CFR was 10.05% and the highest CFR was
reported in patients with age higher than 65 years, those with
underlying comorbidities as well as ICU/CCU patients (11).

The results of the present study indicate that the percentage
of mortality in recent waves of Covid-19 disease, despite a
significant increase in hospitalization, has a decreasing trend
and the factors affecting this issue can be widespread
vaccination in the community, obtaining more experience in
treating this disease, presence of more equipment and facilities
in identifying and treating the disease, more safety in re-
infection of this disease, and starting treatment earlier due to
public awareness. The result also shows that mortality
increases with age as well as male sex, and males are more
prone to death due to this disease with increasing age.
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Abstract

Cancer is one of the diseases with a high mortality rate, which occurs when cells multiply uncontrollably, acquire an invasive character and
metastasize. Breast cancer is one of the cancer types with an increasing incidence worldwide. Chemotherapy is a method used in the treatment of
cancer diseases, and the chemotherapeutic drugs used inhibit the growth and proliferation of cancer cells due to their cytotoxic properties. Today,
machine learning techniques offer significant advantages by helping several steps of the drug discovery process, reducing the time spent in the
laboratory, the use of consumables and chemical materials, and the maximum time predicted for the discovery of a drug with traditional methods.
In our study, it was aimed to determine the 3 Schiff base derivatives with the most active cytotoxic effect on breast cancer cells from the large
data set using machine learning. In our study, 7 Schiff base derivatives were determined from a large data set containing 98 compounds, and the
3 most active compounds with cytotoxic properties on breast cancer cells and their IC50 values were determined by machine learning method. In
the future, it is thought that compound 1 can be used as an alternative to pharmacological applications to be used in preclinical studies as a

therapeutic agent, supported by in vitro and in vivo applications, in order to be used in cancer treatments.

Keywords: machine learning, drug discovery, breast cancer, MCF-7

1. Introduction

Breast cancer is the second most frequently diagnosed cancer
worldwide, with a frequency of up to 11.9%. It constitutes
25.2% of all newly diagnosed cancers and is the leading type
of cancer encountered in women. It has been observed that only
5-10% of these cases are caused by genetic disorders, while the
remaining 90-95% are due to environmental factors and
lifestyle (1, 2). Hormonal factors, overexposure to estrogen,
and subsequent differentiation of breast cells can affect a
woman's risk of developing breast cancer (3). While obesity
and weight gain in the postmenopausal period are associated
with a higher risk of breast cancer, this association is not
present for premenopausal women. The number of first-degree
female relatives with a history of breast cancer significantly
influences an individual's risk of breast cancer (4-6).

The use of drugs in cancer treatment has been extensively
studied since the 1940s (7). Chemotherapy is an important part
of treatment for many types of cancer. For this reason, the
effort to develop new anti-cancer drugs constitutes one of the
largest areas in the pharmaceutical industry (8). It is known that
a wide variety of chemotherapeutic agents are used clinically

*Correspondence: arif.mermer@sbu.edu.tr

in sending cancer cells to death by apoptosis. Some of the most
commonly used of these are Cisplatin, Taxol and Doxorubucin
(9). While an increase has been observed in the number of anti-
cancer agents developed in the last 10 years, the number of
agents that can successfully progress clinically from these
products is less than 10%. The two most important reasons why
anti-cancer agents cannot be accepted for treatment are their
lack of clinical efficacy and high toxicity values. The product
intended to be used as an anti-cancer agent must pass the phase-
III stage during clinical tests. Drug development studies have
various difficulties due to the high cost of approximately 1.8
billion dollars and the 9 to 12 years to be approved (10).

Traditional methods of cancer treatment today, including
radiotherapy and chemotherapy, are expensive and often have
harmful side effects on healthy cells. In addition, cancer cells
have the ability to develop resistance to existing
chemotherapeutic drugs (11). Therefore, there is a constant
need for the development of new anticancer drugs to reduce the
proliferation of cancer cells. While traditional in vitro
prediction strategies developed in this context face time and
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cost constraints, potential interaction candidates can be
predicted more efficiently by computational or in silico
methods, which have recently become widespread (12). For all
these reasons, the interest in the use of machine learning (ML)
methods in the pharmaceutical industry is increasing in order
to reduce the time spent and increased costs.

Machine learning algorithms and software have been
developed and used at all stages of drug discovery and
development, including clinical trials. ML provides various
facilities to identify new targets, provide stronger evidence for
target-disease  relationships, improve small molecule
compound design and optimization, increase understanding of
disease mechanisms, increase understanding of disease and
non-disease phenotypes, and develop new biomarkers for
prognosis (13). ML, a branch of artificial intelligence, is based
on the idea of learning data from systems, identifying patterns
and making decisions with minimal human intervention. There
are several different ML methods implemented within the
framework of artificial intelligence. For example, drug
candidates can be optimized in drug discovery through a
combination of models that predict favorable physicochemical
properties (eg, solubility and permeability), pharmacokinetic
properties, safety, and likely efficacy (14). ML techniques are
very powerful tools in helping several steps of the drug
discovery process, reducing the time spent in the laboratory,
the use of consumables and chemical materials, and the
maximum time anticipated for the discovery of a drug by
conventional methods (15).

Although there are a wide variety of chemotherapeutics in
current use, scientific studies continue rapidly to produce new
agents. In these studies, it is aimed to develop new agents that
are more effective and have fewer side effects than the agents
currently in use. However, successful results cannot be
obtained from the vast majority of new agents whose efficacy
is estimated and in vitro cytotoxicity tests are performed after
synthesis. In this direction, in our study, it was aimed to select
new anticancer compounds that can be effective on breast
cancer by using large data sets with machine learning method.
In this way, it is planned to avoid cost, time loss and ethical
concerns arising from unsuccessful experiments by conducting
trials with compounds with cytotoxic potential in future in vitro
and in vivo studies.

2. Materials and Methods

In this study, Health Sciences University, Experimental
Medicine Application and Research Center Organic Synthesis
laboratory facilities were used.

2.1. Data set
Compounds showing anti-cancer activity were obtained for the

analyses, with the support of the literature. The collected data
was uploaded to the OCHEM database, an easy-to-use and
web-based platform designed to store experimental results and
biological activity results of compounds that form the basis of
in silico modeling. This dataset (98 compounds) prepared to
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develop the models consisted of carbazones, coumarins,
quinolones, azoles, barbiturates and different chemical series.
Concentrations of compounds with various IC50 values were
applied to the data set in micromolar (Fig. S1). The dataset was
used to develop both classification and regression models. To
develop the regression models, the concentration of selected
compounds against anti-cancer inhibition was determined in
uM. After wuploading the dataset to the website
(www.ochem.eu), an independent test set was created by
randomly selecting approximately 20%-25% of the
compounds to obtain validation. Molecular formulas and anti-
cancer activity results of all compounds generated in the
training and validation test sets are available and accessible
online.

2.2. Machine learning
It is the products that have the basic features that have the basic

features that are basic in a data set consisting of those who have
this collection prepared for a data set consisting of those in the
literature. EU). ML method available in OCHEM is used to
create in-silico models based on different sets (ASNNN,
XGBOOST, WEKA-RF).

2.2.1. Validation of Models
Fivefold cross-validation and external reading set are used to
validate models.

2.2.2. Statistical Parameters
Classification models (SN) and specificity (SP) will be
calculated as follows;

SN=TP/(TP+FN) and SP=TN/(TN+FP)

In this case, it can be accurately calculated, verified as
accurately as possible, accurately calculated, which is
absolutely not true.

2.2.3. Molecular Identification
The following molecular identifiers from the OCHEM
database are used.

-E-state indices: Electro-topological state indices are 2D
descriptors that combine both electronic and topological
properties of the compounds analyzed.

-ALogPS: The program calculates the 1-octanol/water
distribution coefficient and solubility in water.

-ChemAxon descriptors: ChemAxon supports the
calculation of six descriptive groups from 0D to 3D:
fundamental analysis, charge, geometry, partitioning,
protonation states.

-ADRIANA.Code: The software uses a set of methods for
the creation of 3D-structures, calculation of physicochemical
descriptors and molecular properties based on experimental
models.

2.3. Classification methods
The data set (98 compounds) was randomly divided into two

groups: the training (80) and the test set (18). The models were
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developed after unidentified filtering of molecular descriptors.
In addition, unsupervised forward selection (UFS) was used in
models 1, 2 and 4 (Table 1) for better filtering of molecular
descriptors. The RF algorithm used random subsets of
descriptors as it was less subject to the problem of correlation
between molecular descriptors. Therefore, the best WEKA-RF
model was obtained without the use of UFS.

Initially, all descriptor sets available on the OCHEM
website were scanned and the latest models with the highest
predictive accuracy were calculated using four different
descriptor sets. Improved models were summarized in Table 1
and Fig. S2. All models showed approximate results in terms
of sensitivity, specificity and mean accuracy (BA), calculated
by averaging all other methods with the training set consensus
model.

Table 1. Statistical coefficients calculated for classification models obtained from the data set
Specificity (%)

- Sensitivity (%)
|~ |

ASNN 86.1 76.4
NN 91.6 78.6
XGBOOST 86.5 76.4
n WEKA-RF 89.7 81.1
Consensus 89.8 86.6

2.3.1. Regression models

The data set used in classification is also used in this model.
Three methods for regression model analysis, ASNN, kNN and
XGBOOST, have been developed to give the highest
performance. 3 different molecular descriptors Adriana,
ALOGPS and E-state were used on OCHEM to ensure better
performance of the above methods used in the calculation of
regression models. The results obtained (R?%, ¢?) are
summarized in Table 2.

2.3.2. Activity estimation of new compounds

A virtual database of 7 Schiff base derivatives with different
substituents at the R1, R2 and R3 positions was created (Fig.
1). Compounds identified using the consensus classification

R1

Average Accuracy (%)

62.5 100.0 81.0+6.0 90.0 £+ 10.0
50.0 50.0 59.0+7.0 70.0 +10.0
53.8 100.0 75.0+7.0 90.0 +10.0
66.7 100.0 70.0+7.0 80.0 +10.0
72.7 100.0 75.0+3.0 89.0 £ 5.00

Table 2. Statistical coefficients of regression models

I O

ASNN  0.09+0.07 0.05+£006 06+02 03+0.1
kNN 0.02+£0.03 0.00+0.00 0.3+0.2 0.06+0.04
XGBOOST 0.09+£0.01 0.04+0.1 05+03 04+02
Consensus  0.08+0.09 0.06+0.09 05+02 03+0.1

model were screened for being active or inactive against the
MCF-7 cancer cell line, and all of these compounds were found
to be active (Table 3)

H
N\N/

Fig. 1. 7 Virtual library of Schiff base derivative; R1, R2 and R3 were chosen based on the availability of starting materials for the synthesis
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Table 3. Compounds tested against the MCF-7 cancer cell line and their estimated activity accuracies, the most active (marked in red), and their
ICso values (uM)

SR
NQ © A(j\m active 88 29.50
AT

K\ /ﬁ( N
/@/ \) oo active 88 29.50
OH
O,N

/Y Ny
active 96 38.00
/©/ /\© active 92 41.00
\) /\© active 88 39.00

: OCHj3
/\O active 91 43.00

(\ /\[{ Ny
Q °

C[ocm

C{ /\© active 87 28.00
2.4. Synthesis procedure be active in our study, and its synthesis was carried out step by

OCHs
Compound 1 was selected among those with the highest step as follows (Fig. 2).
activity results (compounds 1, 3 and 7), which were found to

N o N
_ BrCH,COOEt __ NH,NH,
—_—
Tuethyldmme EtOH
THF B (o}
O,N OoN

4-nitrobenzaldehyde
reflux

\

A\

\

[
(7

N\

\

\

N\

\

EtOH
gla. AcOH

H
N /
(\N/\H/ Ny
N\) °
NO,
Target Compound (1)
O,N

Fig. 2. Synthetic pathway for the synthesis of target compound (1)
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Synthesis of Compound B (Ethyl 2-(4-(4-

nitrophenyl)piperazin-1-yl)acetate) [16]

Ethyl bromoacetate (10 mmol) was added dropwise to the
solution of 1-(4-nitrophenyl) piperazine (10 mmol) in
tetrahydrofuran in a round-bottom flask, and the resulting
mixture was stirred at room temperature in the presence of
triethylamine (10 mmol) for 24 hours. After the salt formed
was removed by filtration, the solvent was evaporated under
reduced pressure and the solid obtained was crystallized from
ethanol and purified.

Melting point: 115-116 °C, Reaction yield: 99%. Yellow
solid. FT-IR (Vmax, cm™): 3080 (ar-CH), 1742 (C=0). 'H NMR
(DMSO-ds, dppm): 1.24 (t, 3H, J=8.0 Hz, CHs), 2.69 (s, 4H,
2CH>), 3.34 (s, 2H, CH>), 3.50 (s, 4H, 2CHz»), 4.14 (q, 2H,
J=8.0 Hz, CH2), 7.06 (d, 2H, J=8.0 Hz, arH), 8.09 (d, 2H, J=8.0
Hz, arH). 3C NMR (DMSO-ds, ppm): 14.70, 46.90, 52.00,
58.64, 60.48, 113.20, 113.24, 126.28, 126.30, 137.44, 155.29,
170.41. LC-MS m/z: 316.12 ([M+Na]").

Synthesis of Compound C (2-(4-(4-nitrophenyl)piperazin-1-
vl)acetohydrazide) [16]

Hydrazine hydrate (30 mmol) was added to the solution of
compound no. 2 (10 mmol) in ethanol in a round-bottom flask,
and the mixture was boiled under reflux for 5 hours. After
completion of the reaction, the solvent was evaporated under
reduced pressure to give a solid. The resulting solid was
crystallized from ethanol and purified.

Melting point: 163-164 °C, Reaction yield: 97%. Yellow
solid. FT-IR (Vmax,cm™): 3328 and 3248 (NHz + NH), 3006 (ar-
CH), 1631 (C=0). '"H NMR (DMSO-ds, ppm): 2.58-2.63 (m,
4H, 2CH>), 3.06 (s, 2H, CH>), 3.55 (s, 4H, 2CH>), 4.32 (s, 2H,
NH), 7.09 (s, 2H, arH), 8.11 (s, 2H, arH), 9.06 (s, 1H, NH).
BC NMR (DMSO-ds, dppm): 46.88, 52.89, 60.16, 113.22,
126.36, 137.39, 155.31, 168.65. LC-MS m/z: 302.11
([M-+Na]").

Synthesis of Compound 1 ((E)-N'-(4-nitrobenzylidene)-2-(4-
(4-nitrophenyl)piperazin-1-yl) acetohydrazide)

4-nitrobenzaldehyde (10 mmol) and 3-4 drops of acetic acid
were added to the solution of compound 3 (10 mmol) in ethanol
in a round-bottom flask, and the mixture was refluxed for 6
hours. After completion of the reaction, the solid formed was
filtered and dried. Purification was carried out by
crystallization from ethyl acetate.

Melting point: 236-237 °C, Reaction yield: 91%. Yellow
solid. FT-IR (vmax, cm'): 3380 (NH), 1684 (C=0), 1584
(C=N). 'H NMR (DMSO-ds, dppm): 2.59 (t, 2H, J=4.0 Hz,
CH»), 2.74 (t, 2H, J=4.0 Hz, CH), 3.18 (s, 2H, CH>), 3.46 (t,
2H, J=4.0 Hz, CH2), 3.60 (t, 2H, J=4.0 Hz, CH>), 6.85 (d, 2H,
J=4.0 Hz, arH), 7.80 (d, 2H, J=8.0 Hz, arH), 7.87 (d, 2H, J=4.0
Hz, arH), 8.22 (d, 2H, J=4.0 Hz, arH), 8.50 (s, 1H, CH), 10.74
(s, 1H, NH). *C NMR (DMSO-ds, 8ppm): 50.36, 51.54, 57.62,
112.41, 124.48, 126.40, 127.95, 138.88, 139.94, 148.02,

148.64, 158.23, 165.42. LC-MS m/z: 413.23 (IM+1]").

3. Results

3.1. Calculation of ICso Value with Machine Learning
Method
Cross-validated average accuracy results for all models (5-fold

cross validation) for all models using the ML method range
from 59% to 81%. With the same models, the mean accuracy
was also calculated for the test sets, and significant values were
found in the range of 70%-89%. Consensus model, which is
calculated by averaging all models, has been chosen for the
highest results efficiency.

Statistical calculations of the regression models were made
by applying ASNN, ANN, XGBOOST and consensus models
as the average of the three methods. R2 and g2 values in the
training and test sets are shown in Table 2. Anti-cancer activity
predictions of new compounds were made with the help of
classification and regression models created by ML method.
All 7 determined compounds were found to be active with the
models created, and 3 compounds were determined to be
synthesized with an estimated accuracy result (>87) and
estimated activity value (<30 uM) by making an evaluation
from these results (Table 3).

4. Discussion

Using the OCHEM web-based platform, in silico models based
on different ML techniques and various molecular descriptors
were created. The models created, cross validation methods
and estimation of external test sets were made to ensure the
validation of the model. With these methods, the activities of
the new Schiff base derivatives designed based on the literature
data against the MCF-7 cancer cell line were estimated and it
was determined that the models created showed high stability,
robustness and predictive power. All compounds engineered as
a result of the ML models were found to be active against the
MCF-7 cancer cell line. This result confirms that ML
approaches facilitate a rational search for active molecules
within budget and time constraints, which is especially
important in academic settings. In addition, the developed
models are available to researchers working in this field and
can be used to predict the anti-cancer activity of new
compounds. Compound 1 was synthesized by ML method
among the 3 most active compounds on MCF-7 cells.
Traditional treatment methods are now being replaced by
personalized cancer treatment. The structure of the cells taken
from the tumour tissue of the patient diagnosed with cancer can
be examined under laboratory conditions, and the treatment of
the patient can be directed. With this method, it is aimed to find
the right treatment method without time, energy and financial
loss. Personalized cancer treatment is a more effective method
than traditional therapies (17). In parallel, in our study, the
anticancer effect of compound 1, whose cytotoxic effect was
determined by machine learning method, was also
demonstrated in vitro. Therefore, it has been demonstrated that
personalized treatments can also be performed using machine
learning method. One of the main problems with the
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development of cancer therapy is the low reproducibility of
results observed in animal models and patients. It has been
reported that the correlation of data obtained from animal
models with human tissue is less than 10% (18). More
physiological human models are needed to reduce this attrition
rate, improve preclinical screening, and reduce animal use.
Monolayer and three-dimensional cell culture methods, such as
cancer spheroids, are emerging as an important tool for high-
throughput screening (19, 20). There is a large gap between in
vitro two-dimensional cell culture and in vivo. 3D cell culture
models provide more realistic spatial, biochemical and cellular
parameters compared to 2D models and can bridge this gap. It
has been shown that 3D cell culture models are pioneers in
elucidating molecular and cellular mechanisms, facilitating the
development and screening of new drugs because they reflect
intercellular interactions more realistically (21-23). It is
planned to switch to in vivo studies after the compounds
synthesized by showing the potential for cytotoxic effects on
MCF-7 will be used in 2D and 3D in vitro studies in the future.
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Show ROC curves
Real /Predicted— |inactive [active |Hitrate Real /Predicted— |inactive [active |Hitrate
inactive 7 8 05 inactive 3 2 06
active 4 61 0.94 active 0 13 1
Precision 06 0.88 Precision 1 0.87
Training (Original) Test (Original)
Model name: mct/ ddd_KNN_|ALogPS, EState| - 384191 |rename| |ALOgFS, EState]
Temporal Public ID: 16442083 - use this link to share this temporal model (will be deleted after 3 months) Correl. limit: 0.95 Variance threshold: 0.01,
Maximum value: 999999,
Predicted property: mef7 ddd modeled in CLASS Max KNN = 100, Euclidian distance
Training method: KNN 5-fold cross-validation
31 pre-filtered descriptors
Data Set # Accuracy |Balanced Accuracy| MCC AUC Fixed KNN = 3, Euclidian distance
o Training set: class xIsx (training) | 80 records | 75% + 5.0 59% +7.0 02+0.1/0.78 +0.06
Calculated in 24 seconds
o Test set: class xlsx (test) [x] 18 records | 80% = 10.0 70% +10.0 04£02| 0702 Size: 21 Kb
Show ROC curves
Real /Predicted— |inactive |active [Hitrate Real /Predicted— [inactive |active |Hitrate
inactive 5 10 03 inactive B 2 06
active 10 55 0.85 active 2 1" 0.85
Precision 03 0.85 Precision 06 0.85
Training (Original) Test (Original)
Model name: mct/ ddd_ASNN_|ALogFS, EState| - 384190 |rename| |ALOgFS, EState]
Temporal Public ID: 34529289 - use this link to share this temporal model (will be deleted after 3 months) Correl. limit: 0.95 Variance threshold: 0.01,
Maximum value: 999999,
Predicted property: mef7 ddd modeled in CLASS Superzigé:nogglgaa'ﬂ;bia'ﬁg;ﬁ
Training method: ASNN PARTITION=3 SELECTION=2
Data Set # Accuracy |Balanced Accuracy | MCC AUC 5-fold e
o Training set: class.xIsx (training) | 80 records [ 90% + 4.0 81% +6.0 07+0.1(0.89+0.05 31 pre-filtered descriptors
Supersab, 1000 iterations, 3 neurons
o Test set: class.xlsx (test) [x] 18 records [ 94% + 6.0 90% +10.0 09+01 1x0.0 ensemble=64 k=19 additional param
PARTITION=3, SELECTION=2
Show ROC curves Caiculated in 24 seconds
Size: 42 Kb
Real /Predicted— |inactive |active |Hitrate Real /Predicted— |inactive |active [ Hitrate
inactive 10 5 07 inactive 4 1 08
active 3 62 0.95 active 0 13 1
Precision 08 0.93 Precision 1 0.93
Training (Original) Test (Original)

Fig. S2. Classification method results
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Abstract

An online education tool is known for its cost-effectivity as an antimicrobial stewardship intervention, yet only a limited number of studies have
been done in developing country settings. This pilot was therefore conducted to assess the feasibility, acceptability, and effect of the prescriber-
directed distance learning model and analyze feedback for future intervention. The research procedure was outlined in the preparation, conduct,
and evaluation phases under antimicrobial resistance control committee supervision. The preparatory phase included learning tool planning and
finalization to be disseminated in the conduct phase. A pre- and post-test was used to assess the attendees' knowledge, attitude, and practice
regarding AMS and to collect feedback on intervention components before and after the educational intervention was delivered. Test scores were
compared using paired t-test, and feedback was analyzed as aggregates as barriers or facilitators of AMS intervention. A total of 203 subjects were
included in the analysis, with a 99% recruitment rate and a 96.7% adherence rate. Proportions of subjects with adequate knowledge and attitudinal
scores improved from initially 36.9% and 21.2% before intervention into 83.3% and 51.7%, respectively. The mean knowledge score in the pretest
(6.1%+1.2) increased significantly in the posttest (7.6+1.1) with a p-value less than 0.001. Knowledge of antimicrobial classification and prescription
workflow were the main topics with the least number of correct answers. Facilitators identified in the feedback were access to workflow, guideline,
resistance pattern, and course, while antimicrobial availability was regarded as a barrier to optimal AMS implementation. The findings suggest
the feasibility and acceptability of the evaluated protocol. Protocol modification and expansion of study recruitment hold the potential to improve
AMS intervention efficacy.

Keywords: antibiotic resistance, antimicrobial stewardship, distance education, multidisciplinary communication, pilot study, prescriber-directed

1. Introduction

Misuse and inappropriate antimicrobial prescription couples
are the main drivers of antimicrobial resistance worldwide. The
trend of this erroneous practice continues to increase at an
alarming rate, yet the ideal practice standard establishment
remains an arduous journey (1). Accumulating body of
evidence revealed that higher mortality risk and healthcare
costs, particularly in developing countries, were directly
imposed by antimicrobial resistance (2). It has been
demonstrated that the limited discovery of novel antimicrobial
agents lags far behind resistance rate growth, leaving
antimicrobial efficacy preservation as the most strategically
viable option (3).

Antimicrobial stewardship (AMS) endorsed by the centers
for disease control and prevention presents a multidimensional
approach in combating antimicrobial resistance which factors
in realistic hospital workflow and key stakeholders’
involvement (4). Nation-wide adoption of the AMS was

*Correspondence: wayan.suranadi@unud.ac.id

formulated through recently published national guideline by
the Indonesian Ministry of Health (5). The actual
implementation of AMS fundamentally relies on the small-
scale units at the organizational level; hence, uniquely tailored
AMS measures are imperative to achieve their effectiveness.
Integral multidisciplinary participation is also a prerequisite to
constituting an impactful AMS (6).

The effectiveness of AMS in reverting the consequences of
antimicrobial resistance was well established, and the online
platform was recognized for its cost-effectiveness. However,
studies performed in developing countries are lacking and
render the proposed successful models of AMS biased toward
developed countries. Furthermore, behavior change was rarely
assessed in the previous studies (7-9). Despite the
recommendation against education as a sole AMS intervention,
(10) pilot testing may reveal actual feasibility, and the effect of

the isolated intervention, hence, provides constructive
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feedback for future development as AMS co-intervention is in
larger research. This study sought to develop and pilot test an
online learning tool intended for future use as co-intervention
paired with compatible AMS efforts. The pilot testing process
was performed as a part of a continuing quality improvement
project to promulgate the world antimicrobial awareness week
campaigned by the World Health Organization (WHO).

2. Material and methods

2.1. General study design
A prospective quasi-experimental study with one-group

pretest-posttest design was performed. The design was
opted/chosen in this pilot study instead of a randomized
controlled study to test for field testing purpose and optimize
uptake and feasibility. Primary outcomes of interest include
feasibility and acceptability. Secondary outcomes include
parameters constituting effect size and barriers and facilitators
for actual AMS intervention. The tested tool would undergo
further improvement under local antimicrobial resistance
control committee oversight to develop an openly accessible
tool to help strengthen AMS practice in supervised regional
primary and secondary healthcare facilities. Research protocol
complied with CONSORT 2010 statement extension for pilot
and feasibility trials (11) and was approved by the research
committee of Universitas Udayana/Sanglah General Hospital
(approval number 63/UN14.2.2.VII.14/LT/2021), and
individual consent was obtained from all study participants.

2.2. Study setting
The intervention occurred in a tertiary hospital in Indonesia

with the capacity of 710 beds which translates to 259,150 bed-
days, targeting active antimicrobial prescribers throughout the
study period of December 2020 to January 2021. The
antimicrobial resistance control committee consists of experts
in infectious disease and related subspecialties from various
departments (intensivist, clinical microbiology, internal
medicine, pediatrics, and surgery).

2.3. Study population and sample
Study participants included attending physicians responsible

for antimicrobial prescription who fulfilled the following sets
of eligibility criteria. Inclusion criteria include on-duty
healthcare worker and direct participation in antimicrobial
prescription during the study period. Decline to participate and
failure to finish the posttest were assigned as exclusion and
drop-out criteria, respectively. The minimum sample size
required was gauged from the paired t-test sample size formula
with a minimal clinically important difference set as 30%. The
sampling frame was extracted from the hospital employee list
as a sampling frame while taking different departments and a
drop-out rate of 10% into consideration to produce a total of
151 samples.

2.4. Tool development and intervention
Learning tool

Education materials were chosen by the antimicrobial
resistance control committee members based on their
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respective expertise to cover the leading issues regarding
antimicrobial prescription in the light of international, national,
and local guideline. The framework of which followed a
realistic workflow in prescribing practice encompassing
prophylactic, therapeutic, and prudent implementation of
antimicrobial use. Overall outline and duration for each
material components were as follows: prophylactic
antimicrobial administration principles (15 minutes),
fundamentals of therapeutic antimicrobial use (15 min),
prudent antimicrobial use implementation (15 min), practical
insights from a microbiological perspective (15 min), and
problem-based discussion (1 h). Methods of delivery include
didactic teaching, clinical case discussion, and guideline
promotion. The combined materials of approximately 2 h in
total duration were then disseminated in a pre-recorded
webinar format for time-limited asynchronous online learning.

Survey

A questionnaire with suitable content was constructed to assess
knowledge, attitude, and practice and was divided into
dedicated sections thereof. The knowledge section
incorporated ten multiple-choice questions with one correct
answer and four plausible distractors provided for each. One
point was assigned for each correctly answered question and
zero point otherwise, yielding a maximum score of ten. The
attitude and practice sections featured 5-point Likert-type
items (1 = strongly disagree, 2 = disagree, 3 = undecided, 4 =
agree, 5 = strongly agree) in response to 5 statements, yielding
a maximum score of 25 for each section. Higher scores
reflected good practice in all sections of the survey. Informed
consent and participant characteristics obtention were
mandatory before access to the pretest questionnaire was
granted. Additional questions on supporting and inhibiting
factors for AMS implementation with free-text responses were
added to the posttest questionnaire.

Procedure

The research protocol was made up of three phases, namely
preparation, conduct, and evaluation. In the initial preparatory
phase, the original education tool and questionnaire draft were
assembled and piloted to 37 subjects with equivalent authority
and qualification recruited from external institution. The
objective of the preliminary pilot was to ensure adequate
internal consistency of the questionnaire through content
revision, and none of the results were included in the current
analysis. The finalized questionnaire was created using an
online form readily accessible in multiple platforms for user
convenience. In the following phase, participants were invited
to take a pretest and given a seven-day period to use the tool
before the posttest form was accessible. Unique credentials for
each participant were generated from individual initials to
access the webinar and posttest online forms. The pilot data
was then presented to antimicrobial resistance control
committee members for evaluation and feedback.
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2.5. Study outcomes and statistical analysis
Primary outcomes

Feasibility was assessed by the enrollment percentage of
eligible subjects, while acceptability was represented by the
percentage of subjects who finished the posttest.

Secondary outcomes

Univariate analysis was used to tabulate the frequency of
baseline subject characteristics and survey results. Scores were
deemed adequate with the lowest thresholds of 7 for
knowledge section and 20 for attitude and practice sections.
The effect size of the intervention was analyzed quantitatively
using a paired t-test for pre- and posttest knowledge, attitude,
and practice scores. Barriers and facilitators to the intervention
were analyzed qualitatively as aggregates.

3. Results

A total of 212 of 251 subjects (84.5%) retrieved in the sampling
frame fulfilled the inclusion criteria. Two subjects were
excluded and another 7 subjects dropped out, resulting in
210/212  (99%) recruitment rate and 203/210 (96.7%)
adherence. The subjects had a mean age of 48.1+9.3 years and
were mostly (69%) males (Table 1). Almost one-fourth of
whom represented the department of surgery with over ten
years of working experience in nearly two-third of the subjects.
Less than half of the subjects participated in previous learning
course and completed it in 1-5 years prior.

The proportion of subjects with adequate pretest (36.9%) and
posttest (83.3%) knowledge and adequate pretest (21.2%) and
posttest (51.7%) attitude increased after intervention. The
reverse was true for adequate pretest (88.7%) and posttest
(82.3%) practice score. Mean knowledge, attitude, and practice
scores in pretest were 6.1+1.2 (range 3-9), 17.8+2.7 (range 13—
25), and 21.9+£2.5 (range 6-25), respectively. Posttest scores
for aforementioned section in consecutive order were 7.6+1.1
(range 5-10), 19.24+2.7 (range 12-25), and 22.1+2.7 (range 13—
25). Score improvements for knowledge, attitude, and practice
section were 1.6, 1.3, and 0.2 in decreasing order. The
improvement was statistically significant in knowledge section

Table 2. Responses on AMS knowledge survey

(p <0.001) and insignificant in attitude (p = 0.898) and practice
(p = 0.194) sections.

Table 1. Baseline characteristics

N N O A7

Gender

Male 140  69.0
Female 63 31.0
Department

Surgery 47 23.1
Pediatrics 31 153
Internal medicine 25 12.3
Obstetrics and gynecology 20 9.9
Neurology 16 7.9
Ophthalmology 14 6.9
Cardiology and vascular medicine 13 6.4
Otorhinolaryngology head and neck surgery 13 6.4
Dermatology and venereology 10 4.9
Anesthesiology and intensive care 8 3.9
Pulmonology 6 3.0
Working experience

<5 years 28 13.8
5-10 years 55 27.1
>10 years 120 59.1

Previous antimicrobial stewardship learning
course

Yes 99 488
No 104 512
Time elapsed since course completion

<l year 9 9.1

1-5 years 46 46.5
>5 years 44 44.4

The majority of subjects answered correctly to Q1 in pretest
and QI and Q10 in posttest. Q6 had the lowest proportion of
correct response after intervention. The highest knowledge
score improvement was observed in Q8, leveraging its correct
responses proportion which was initially the lowest in pretest
(Table 2). Q11, on the other hand, had the highest proportion
of maximum attitudinal score at both the pre- and post-test. The
lowest proportion of maximum attitudinal score was observed
for Q13 in pretest and Q12 in posttest. The only increment in
the proportion of the maximum attitudinal score was at Q13
(Table 3). The proportion of the maximum practical score for
Q17 and Q18 remained the lowest and highest after
intervention occurred. Improvement in the proportion of
maximum practical score was evident solely for Q16 (Table 4).

. N (%) correct oo

1. Antimicrobial mechanism of action

2. Appropriate prophylactic antimicrobial administration practice
3. Prophylactic antimicrobial prescribing principles

4. Principles of prudent antimicrobial use

5. AWaRe antimicrobial classification

6. Antimicrobials under reserve classification of AWaRe

7. Fundamental terms relating to antimicrobial resistance

8. Antimicrobial prescribing practice workflow

9. Clinical decision following culture and sensitivity test results
10. The role of attending physicians in AMS implementation

92.6 94.6 2.0
42.9 62.6 19.7
69.9 91.6 21.7
85.7 87.2 1.5
62.1 77.8 15.7
20.2 41.4 21.2
89.2 92.6 3.4
4.4 69.5 65.1
49.7 50.7 1.0
90.1 94.6 4.5
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Table 3. Responses on AMS attitude survey

. The importance of pharmacology and microbiology comprehension in Pre 0.5 94.6
rational antimicrobial prescribing Post 0 O 0 6.4 93.6
12. Resistance pattern is not considered when choosing antimicrobial agent to Pre 51.2 22.2 6.9 7.4 12.3
treat severe infection Post 52.2 18.7 7.4 10.8 10.8
13. Antimicrobial resistance control committee involvement in prescribing Pre 42.4 22.7 12.8 10.3 11.8
antimicrobial agents within “access” category is optional Post 12.8 18.7 143 23.6 30.5
14. The rate of new antimicrobial agents’ discovery is disproportionate to the Pre 3.0 4.4 5.9 25.1 61.6
development of resistance Post 3.0 2.0 6.4 20.2 68.5
15. Prevalent third-generation cephalosporins use leads to increased risk of C. Pre 1.5 3.0 12.8 39.4 433
difficile colitis Post 0.5 3.9 11.8 36.9 46.8

Table 4. Responses on AMS practice survey

SDA (%) SA (%)

16. Single-dose antimicrobial prophylaxis in 100 ml normal saline is Pre 3.9 2.0 8.4 27.6 58.1
administered intravenously for 15-30 min starting 30-60 min before
surgical incision Post 1.0 0.5 7.4 30.5 60.6
17. Ceftriaxone has dose-dependent characteristic and is administered Pre 10.3 10.8 9.9 25.6 43.3
intravenously at 24 h interval Post 10.8 10.8 8.9 26.1 433
18. Culture specimen should be obtained before antimicrobial administrationin ~ Pre 0.5 0.5 3.0 9.8 86.2
sepsis management Post 0 1.5 49 128 808
19. Coordination with the antimicrobial resistance control committee is Pre 1.5 0 25 16.3 79.8
warranted in the absence of improvement despite sensitivity test guided
antimicrobial treatment Post 1.0 1.0 2.0 23.6 724
20. Local guideline serves as a reference in hospital antimicrobial Pre 7.4 3.0 11.3 19.2 59.1
administration practice Post 2.5 3.0 7.9 27.6 59.1

Barriers and facilitators for AMS implementation were
recapitulated in five main themes (Table 5). Access to
workflow, guideline, resistance pattern, and course were
regarded as facilitators, while antimicrobial availability was
regarded as a barrier to optimal AMS implementation. Only
5.4% of subjects did not provide any remark on antimicrobial
availability, as opposed to nearly half of all subjects that of
workflow access.

Table 5. Barriers and facilitators to AMS implementation

Adequate |Inadequate Abstaln

Availability of antimicrobials

listed in local guideline ol I

Accc?ss tp antimicrobial 374 133 493
administration workflow

Access to local guideline 66.0 22.2 11.8
Access to local resistance 50.7 384 108
pattern

Learning course 51.7 133 35.0

4. Discussion

The current feasibility study attempted to guide AMS efforts
reinvention, especially focusing on educational intervention
for its excellent versatility. Development and dissemination of
the learning tool encompassed education, persuasion, and
enablement functions of behavior change interventions (7).
The innovative distance learning model was matched with field
testing methods to ensure real assessment of resources and
management in addition to procedural and scientific
evaluation. Single intervention delivery followed by feedback
analysis allowed to generate future directions to modify
educational cointervention and plan its complementary
intervention. To the best of our knowledge, this study was the
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first to investigate prescriber-directed distance learning
intervention such as
Indonesia. High recruitment and adherence rates with minor
refusal and drop-out rates confirmed the feasibility and
acceptability of the study protocol, while a postintervention
survey validated the effectiveness of learning tools in
improving knowledge.

in lower-middle-income countries

Based on the knowledge survey results, more emphasis
should be given to some aspects of the knowledge section
particularly on the WHO Access, Watch, and Reserve
(AWaRe) classification and antimicrobial prescribing practice
workflow. The two topics are interrelated in the sense that
decision-making is closely
regulated within the workflow according to the AWaRe

in antimicrobial dispensing

classification system. These are the cornerstone of daily
clinical practice for prescribers as primary decision-maker in
healthcare facilities, thus suggesting the propensity for
“gatekeeper” intervention to be a direct problem solver.
Similarly, the transfiguration of attitude and practice would
benefit from intervention with a restriction and/or enablement
function. In the current hospital-wide pilot study, for instance,
AMS efforts would benefit from online preauthorization
prescribing practice and adequate AWaRe classification-
compliant pharmacy supply.

AMS practice postulates good governance, monitoring and
feedback, support, and research as educational accompaniment
(12). Clearer descriptions and stakeholder roles in AMS
regulation and practice policy should be instilled by the
governance counterpart in AMS implementation. Ongoing
monitoring and support by multidisciplinary healthcare
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personnel partaking in antimicrobial dispensing encourage
AMS implementation sustenance. An ideal future large-scale
intervention and education cointervention should set out
population-wide thorough knowledge survey and monitoring
and feedback analysis ahead of definitive intervention
formulation on the basis of best available evidence. The current
initiative calls for forthcoming AMS advancement and
implementation outreach.

There were some limitations to this study that may or may
not directly affect the study conclusion. The lack of
randomization was the primary concern when opting for field
testing strategy. Nonetheless, the high uptake and retention rate
demonstrated its importance in the referring conclusion. Nature
characteristics of this intervention rendered the Hawthorne
effect as inevitable. Other limitations may include regression
to the mean and unmeasured covariates such as assessment
duration.

The pilot study of this quality improvement model was
critical in ensuring a feasible protocol and outlining its
potential pitfalls for actual implementation. Current protocol
and tool were appropriate for further module modification and
paired with restricting and/or enabling intervention. Future
work with more extensive involvement is required in reshaping
the future of AMS intervention models in developing areas.
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Abstract

Hashimoto's thyroiditis is known as thyroid dysfunction and is one of the most common endocrine diseases worldwide. This study seeks to
investigate thyroid dysfunction in the male reproductive system. Normal thyroid function is crucial for male reproduction. Semen quality
parameters are among the most critical factors affecting male fertility. The main aim of this research was to investigate the effect of thyroid
dysfunction on semen quality parameters such as sperm motility, number, and morphology. This cross-sectional retrospective case-control study
was conducted between December 2021 and May 2022 in Bahcesehir University Goztepe Medicalpark Hospital Invitro Fertilization center.
Patients with Hashimoto's thyroiditis (n=52) were included in the study as the case group. The control group was selected from age and body mass
index (BMI)-matched patients who underwent semen analysis (n=57). The participants’ age and BMI were 30.90+4.45 and 24.49+1.46,
respectively. When we evaluated semen analysis results, we found the number of sperms (p<0.001), motility (p<0.01), and morphology (p<0.001)
were significantly better in the controls than in the patients with Hashimoto's thyroiditis. Oligozoospermia, asthenozoospermia, and oligo-
asthenozoospermia as sperm abnormalities were observed in patients with Hashimoto's thyroiditis. Hashimoto's thyroiditis has a negative effect
on semen quality parameters such as sperm motility, number, and morphology. Evaluation of infertile men is recommended in terms of thyroid
dysfunction.

Keywords: male infertility, Hashimoto's thyroiditis, semen quality, sperm abnormality

1. Introduction

Male infertility affects at least 7% of men worldwide as a
common condition (1). Male infertility responds poorly to the
initial treatments and is mostly cured with secondary
treatments (2). About 30 to 50% of male infertility cases are
known as idiopathic due to low-quality of spermatozoa (3). The
main causes of male infertility in the world are defective
spermatozoa due to reduced sperm counts, abnormal
structure/morphology, and poor motility which have been
reported in several publications (4, 5).There has been a global
decline in the semen quality in the past few decades (6).

disorders, including delayed ejaculation, erectile dysfunction,
premature ejaculation, and reduced sexual desire (8, 9).

Hashimoto's thyroiditis as thyroid dysfunction is one of the
prevalent diseases worldwide (8). Hashimoto thyroiditis is
characterized by tertiary lymphoid follicles development,
chronic inflammation, and higher concentrations of circulating
autoantibodies against thyroglobulin (anti-TG) and thyroid
peroxidase (anti-TPO) as an organ-specific autoimmune
disease (9). Measuring serum anti-TG and anti-TPO levels
enables the diagnosis of chronic autoimmune thyroiditis. Since

The thyroid gland is the most important gland affecting the anti-TG will be found to be high in almost all patients with

body's metabolism and actions. Although thyroid dysfunction
is more common in women than men, these disorders also
occur in men, affecting their physical and sexual health (7).
The most significant adverse effects include a decrease in the
number and motility of sperm, which reduces male fertility.
Male sexual function is affected by thyroid function, and men
with thyroid disorders experience varying degrees of sexual

*Correspondence: drmehmetagar@yahoo.com

autoimmune thyroid disease and anti-TPO positivity, this
antibody has no significant effect on the diagnosis. The
frequency of autoimmune thyroid disease with low anti-TPO
and high anti-TG levels is around 5%. Anti-TPO and anti-TG
are positive at a rate of 95-100% in Hashimoto's thyroiditis

(10).

Although male infertility has been increasing and difficult
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to treat, limited studies on risk factors and the main causes of
male infertility (11). Considering the sustainable effects of
thyroid dysfunction on male fertility and sexual function,
timely screening and treatment of thyroid diseases in men with
sperm abnormalities and erectile dysfunction should be
considered to keep and improve men's health. The present
study was conducted to study the impact of Hashimoto's
thyroiditis on men’s sexual function and fertility.

2. Materials and Methods

The Ethics Committee of Medeniyet University approved this
cross-sectional case-control study (Decision no: 2021/0009
Date: 27.01.2021). One hundred nineteen men aged between
25 and 40 were included in this study during December 2021 -
May 2022. Out of this group, 57 men were included in the
control group, and 52 men with Hashimoto's thyroiditis were
included in the case group. A man with fewer than 15 million
sperm per ml of semen was accepted as oligozoospermia.
Asthenospermia is defined as a less than 40% sperm motility
or less than 32% progressive motility (12).

ELISA (BioVendor, Heidelberg, Germany) was used to
measure serum Anti-TG, Anti-TPO, T4, and TSH
concentrations. DIAPLUS kit (Toronto, Canada) protocol was
followed to perform this hormone assay. The reference ranges
of T4 and TSH were 4.4-10.8 pg/dl and 0.39-5.95 pg/dl,
respectively. The anti-TG measurement range is 10—4000
IU/mL, and the anti-TPO measurement range is 5—600 IU/mL.
Anti-TPO< 35 IU/mL, and anti-Tg< 115 IU/mL were accepted
as negative.

Semen samples were collected through masturbation after
a 3-4-day sexual abstinence based on the WHO guidelines of
2010 (12). Complete semen analyses were done after
liquefaction for 15 to 30 min at room temperature. Once
liquefaction was performed, motility of each sample was
evaluated at room temperature and its heated microscope stage
was standardized for our laboratory.

2.1. Statistical analysis
The normality was checked based on the Kolmogorov-

Smirnov test, and the nonparametric tests were conducted
considering the non-normality of the groups before the
statistical analyses. Mean and standard deviations (SD)
measured to check each continuous variable, including age,
BMI, FSH, LH, FT4, TSH, Testosterone, Prolactin (ng/ml),
volume, number (Millions), motility (%), and morphology.
The Mann-Whitney U test performed to study the difference
between the two groups. SPSS v22 used for statistical analyses.

p <0.05 was regarded as statistically significant.

To calculate the sample size with the GPower 3.1 program,
two groups’ total mean was measured based on the Mann-
Whitney test with the power of 95%, effect size of 50%, and
0.05 type 1 error for at least 92 patients (13).

3. Results
This study included one hundred nine age-matched (30.90 +

1057

4.45) and BMI-matched (24.49+1.46) men. Table 1 shows
descriptive statistics of study parameters.
Table 1. Descriptive statistics of study parameters in the all group

(n=119)

Study parameters

Age 32 (25-39) 30.90 £4.45
BMI 24.6 (21-29.21) 24.49 +1.46
FSH 6 (3.44-9) 6.09+1.11
LH 5(3.28-8) 5.34+1.08
FT4 1(0.9-1.41) 1.08 £0.11
TSH 2(1.5-3.2) 2.24+0.39
Testosterone 4.45 (2.44-7.28) 4.49 £0.73
Prolactin (ng/ml) 14.8(4.23-19.67) 14.96 +2.82
Anti-TPO 11 (3-65) 29.22 +£24.55
Anti-TG 2.1(1.5-5) 21.47+2521
Volume 3 (1.5-5) 344 +£0.74
Number (10%/ml) 32 (12-95) 35.63+17.31
Motility (%) 56 (19-81) 54.11+13.21
Morphology 5(2-10) 443+1.73

SD, standard deviation

Table 2 shows comparison of case and control groups
on the study parameters.

Table 2. Comparison of case and control groups

Study Case (n=52) Control (n=57)

el I
Age 30.84+4.27 