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EDITORIAL

Our dear readers,

We are proud to publish the first issue of our journal for 2022 with 60 articles. Day by day, we increase the
scientific quality of our journal. We have followed by a wider audience over time. Principally, we want to
contribute to international literature at an increasing level and to increase the success bar of our journal
by entering indexes such as Scopus, PubMed and SCI-Expanded. I would like to thank all authors for
submitting articles contributing to both domestic and international literature with their comprehensive
scientific content for publication in our journal. We hope that this issue will be useful to our readers.

Sincerely yours.

Assoc. Prof. Alpaslan TANOGLU, MD.
Editor-in-Chief
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MEDICINE

Acute postoperative pain and opioid consumption after
laparoscopic cholecystectomy is associated with body mass
index: a retrospective observational single-center study

Okkes Hakan Miniksar?, ®Mehmet Kagan Katar?

Yozgat Bozok University, Faculty of Medicine, Department of Anesthesiology and Reanimation, Yozgat, Turkey
2Atlas University, Faculty of Medicine, Department of General Surgery, Istanbul, Turkey

Cite this article as: Miniksar OH, Katar MK. Acute postoperative pain and opioid consumption after laparoscopic cholecystectomy is
associated with body mass index: a retrospective observational single-center study. ] Health Sci Med 2022; 5(1): 1-6.

ABSTRACT

Aim: The aim of this study was to determine the relationship between postoperative pain scores and opioid analgesic
consumption according to BMI levels in patients undergoing laparoscopic cholecystectomy.

Material and Method: In this retrospective observational study, we scanned the medical data of 154 patients aged from 18-55
years who underwent laparoscopic cholecystectomy. Patients were divided into two groups based on the BMI cut-oft value
(Group Non-obese, BMI <30 kg/m?, n=59; Group Obese, BMI >30 kg/m?, n=35). Postoperative visual analog scale (VAS) pain
scores, total tramadol consumption, and intraoperative fentanyl bolus requirements were compared between the groups at five-
time points (T0: in the recovery room, T1: Ist hour in the ward, T2: 6th hour, T3: 12th hour, and T4: 24th hour).

Results: Postoperative VAS pain scores were significantly higher in the Group Obese at T1-2 time points (p=0.009). The
number of patients with a VAS score of >3 at the T-0 time point was significantly higher in the Group Obese (p=0.014). Total
tramadol consumption was significantly higher in the Group Obese (40.0+46.6 mg) than in the Group Non-obese (16.10+34.0
mg) (p=0.003). There was a weak positive correlation between BMI and postoperative pain scores (T0, T-1, T-2) of the patients,

and a moderate positive correlation (r=0.307) between total tramadol consumption.

Conclusions: According to the results of this study, BMI is associated with acute postoperative pain in patients undergoing
cholecystectomy, and obese patients require more opioid analgesia postoperatively. However, postoperative analgesia
requirements should be determined according to BMI levels in patients undergoing cholecystectomy.

Keywords: Obesity, postoperative pain, analgesia, opioid consumption, laparoscopy

INTRODUCTION

Cholecystectomy is one of the most common
intra-abdominal  surgeries, usually = performed
laparoscopically. Although acute postoperative pain is
less common in laparoscopic surgery compared to open
surgery, many patients (30-70%) complain of moderate
to severe pain (1).

Acute postoperative pain can be defined as pain that
occurs due to a surgical procedure and decreases tissue
healing over time. Many studies have reported an increase
in length of stay, sleep disturbance, decrease in patient
satisfaction, prolonged immobilization time and increase
in opioid analgesic consumption due to poor control of
postoperative pain (2). It may also cause the development
of chronic pain (1-3). Therefore, it is important to treat it
effectively (3).

Corresponding Author: Okkes Hakan Miniksar, hminiksar@yahoo.com
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Many factors such as the presence of preoperative
pain, preoperative anxiety, applied analgesic treatment
method, depression, surgical procedure, inflammation,
neuronal damage, gender, smoking, obesity and age
play a role in the etiology of postoperative pain (4).
Therefore, it is difficult to fully assess postoperative
pain and apply a standard treatment. Although the
cause of postoperative pain is inflammation and
neuronal damage, its pathophysiology is typical and
outcomes vary according to the patient. For this
reason, it is necessary to obtain new information on
pain mechanisms to identify patients at high risk of
postoperative pain in the preoperative period and to
develop individual treatment strategies (1-4).
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The relationship between overweight and pain has been
the subject of many studies. A high body mass index
(BMI) has been associated with many types of pain,
such as general body pain, back pain, and migraine (5).
In a comprehensive study, it was reported that higher
BMI was predictive of poor postoperative pain control
(6). Conversely, in another study, it was reported that
there was no relationship between BMI and pain (7).
However, the relationship between body mass index and
postoperative pain is still controversial. Therefore, the
potential relationship between overweight or obesity and
postoperative pain needs to be investigated by further
clinical studies. In addition, determining the relationship
between preoperative BMI levels and postoperative acute
pain scores and opioid consumption in patients who will
undergo laparoscopic cholecystectomy (LC) surgery may
help clinicians' pain management strategies.

We hypothesized that BMI correlated with postoperative
pain scores and opioid analgesic consumption. Therefore,
the main aim of this study was to evaluate postoperative
pain scores and opioid analgesic consumption, according
to BMI levels in patients who underwent LC. The
secondary aim was to determine the correlation of BMI
levels with postoperative pain scores and opioid analgesic
consumption.

MATERIAL AND METHOD
Study Design

This retrospective observational single-center study was
conducted out at Yozgat Bozok University Medical Faculty
Hospital, a tertiary medical center. The study was approved
by the Yozgat Bozok University Clinical Researchs Ethics
Committee (Date: 27.01.2021, Decision No: KAEK-
189 2021.01.27_05) and the Helsinki Declaration
guidelines were followed throughout the study. The
requirement for written informed consent was waived.

Study Participants

In this study, 154 adult patients of American Society of
Anesthesiologist (ASA) physical status 1-3 and over 18
years of age who underwent elective LC between May 2018
and July 2020 were examined. Demographic characteristics
of patients, ASA physical status, duration of operation,
BMI, and other data were obtained retrospectively from
evaluation forms recorded in the anesthesia polyclinic
during the preoperative period, anesthesia follow-up forms,
patient files, and the hospital information management
system. Patients receiving known pain treatment, pregnancy,
patients with ASA-IV, undergoing another invasive
procedure in addition to LC, patients with an additional
neurological and psychiatric history, intraoperative
conversion to open cholecystectomy, emergency cases,
intraoperative and postoperative non-protocol analgesic

applied and records (intraoperative, PACU or ward)
missing were excluded from the study. A total of 94 patients
remained included in the study (Figure 1).

Patients who underwent
cholecystectomy surgery between
May 2018 and July 2020 (n=154)

Patients not included in the study (n=19)
¢ Patients under the age of 18 (2)
*  Those who records are missing or

cannot be reached (8)
¢ Use of non-protocol analgesia (9)

Remained patients
(n=135)

Other patients excluded from the study
(n=41
.

Those receiving preoperative pain

management (2)

¢ Those with ASA-IV (6)

¢ Those with additional neurological and
psychiatric history (4)

¢ Those with intraoperative conversion
to open cholecystectomy (4)

¢ Those with emergency (21)

¢ Those who are pregnant (2)

¢ Those who have had another invasive

procedure (2)

Patients included in the study
(n=94)

Group Obese
(n=35)

Group Non-Obese
(n=59)

Figure 1. Flow diagram of the study

Clinical Data

Patients were classified according to their BMI scores
as Group Obese (BMI>30 kg/m?) and Group Non-
Obese (BMI<30 kg/m?). During the operation, standard
institutional anesthetic induction, monitoring, and
maintenance protocol were followed in the study. All
patients received standardized anesthesia induction (2-3
mg/kg propofol, 0.6-1.2 mg/kg rocuronium and 1 pg/
kg fentanyl). After orotracheal intubation, patients were
set to maintain a tidal volume of 8 mL/kg, I: E ratio 1:2,
respiratory rate 12/min, ETCO2 30 to 40 mmHg in
controlled ventilation mode. Maintenance of anesthesia
was provided by inhalation of 60% O2 and 40% air and
sevoflurane (minimum alveolar concentration [MAC] 0.8-
1.3). All surgeries were performed by experienced general
surgeons. All patients were given 1 mg/kg tramadol IV and
1 g paracetamol IV for postoperative analgesia, according
to the pain protocol of our institution, approximately
30 minutes before the end of the operation. At the end
of the surgery, residual neuromuscular blockade was
antagonized with neostigmine and atropine. When the
patient was awake, the endotracheal tube was extubated
and the patients were transported to the recovery
room. For postoperative pain management, all patients
were administered three times a day IV dexketoprofen
trometamol 50 mg as a standard. If sufficient analgesia
was not provided, in the first step, tramadol 50 mg iv was
administered. The total tramadol consumption of patients
in the postoperative first 24 hours was recorded.
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The additional dose of fentanyl administered to the patients
intraoperatively, the VAS (visual analog scale) (0-10) pain
scores in the postoperative recovery unit, the number of
patients with VAS >3/10, and the presence of nausea and
vomiting were recorded according to the anesthesia follow-
up form. In the first 24 hours postoperatively, the follow-
up parameters were recorded by examining the nurse
observation form. The data were analyzed retrospectively
at five-time points in the postoperative period: T0: recovery
room, T1: 1st hour in the ward, T2: 6th hour in the ward,
T3: 12th hour in the ward, and T4: 24th hour in the ward
(Figure 2). VAS resting pain scores (0 = no pain and 10 =
worst possible pain), additional opioid analgesic amounts,
and presence of nausea-vomiting at all postoperative time
points (T0-T4) of the patients were recorded by examining
the patient follow-up forms. All these variables were
compared between obesity groups.

12sthour
in the ward

1sthour
in the ward

[ I
l | | | |
e B [

Time points of procedures

24sthour
in the ward

Figure 2. Time points of procedures

RESULTS
Analysis of Clinical Variables by Obesity Groups

Postoperative VAS pain scores were higher in the obese
group at T1-2 time points and showed a significant
difference (p= 0.009) (Table 1). There was no statistically
significant difference between the groups at other time
points (p>0.05). The number of patients with a VAS score
of >3 at the T-0 time point was significantly higher in the
obese group (p=0.014). 19 (54.3%) patients in the obese
group and 17 (28.8%) patients in the non-obese group
required additional boluses of fentanyl intraoperatively
(p=0.039). Total tramadol consumption was found to be
16.10+34.0 significantly higher in the obese group than in
the 40.0+46.6 non-obese group (p=0.003) (Table 2). The
nausea was observed in 9 (25.7%) patients in the obese
group and 6 (10.2%) patients in the non-obese group
(p=0.047). Vomiting was observed in 5.3% (5/94) of the
patients. There was no significant difference between the
groups in terms of postoperative vomiting.

Correlation Analysis of BMI and Clinical Variables

There was a weak positive correlation between BMI and
postoperative pain scores (T0, T-1, T-2) of the patients,
and a moderate positive correlation (r=0.307) with total
tramadol consumption (Table 3).

Table 1. Demographic data by obesity groups

Group Non-obese (n =59) Group Obese (n = 35) Total (n=94) P value

Age (years) 37.5+4.0 389+3.8 38.1+3.9 0.105°
Gender, n (%) 0.142°

Male 24 (40.7) 9 (25.7) 33 (35.1)

Female 35(59.3) 26 (74.3) 61 (64.9)
ASA physical state, I/II/IIT (%) 25/29/5 (42.4/49.2/8.5) 10/20/5 (28.6/57.1/14.3) 35/49/10 (37.2/57.1/10.6) 0.352°
Weight (kg) 66.8 +7.7 90.4 +13.3 75.6 £15.2 <0.001*
Height (m) 1.8 £0.8 1.6 £0.1 1.7£0.1 0.001*
BMI (kg/m?) 25917 36.4+2.6 29.8 £5.5 <0.001*
Operation time (minutes) 72.1+10.4 71+12.7 71.7 £11.3 0.631°
ASA: American Society of Anesthesiologist. BMI: Body Mass Index. Data are presented as the mean + SD for continuous variables and number and percentage for categorical
variable. aCompared by independent sample t-test. bCompared by Pearson’s chi-square test. P values in bold text indicate statistical significance at P < 0.05.

Table 2. Clinical characteristics according to obesity groups

Group Non-obese (n =59) Group Obese (n = 35) Total (n =94) P value
VAS score > 3 patients, n (%) 0.014?
No 42 (71.2) 16 (45.7) 58 (61.7)
Yes 17 (28.8) 19 (54.3) 36 (38.3)
Pain VAS score-T0 3 [2 to 4] 4 [3to 5] 3[3to5] 0.026¢
Pain VAS score-T1 2 [2 to 3] 2 [2 to 3] 2 [2 to 3] 0.009¢
Pain VAS score-T2 2 [1to 2] 2 [2t02] 2 [1to2] 0.009¢
Pain VAS score-T3 2 [1to2] 2 [2to2] 2 [1to2] 0.139¢
Pain VAS score-T4 2 [1to2] 2 [2to 3] 2 [1to2] 0.068¢
ﬁgif:fztrr?})‘;er;ggvfg;“‘(% 33 (55.9) 27 (77.1) 60 (63.8) 0.039*
Total tramadol consumption 16.10 (34.0) 40.0 (46.6) 25 (40.6) 0.003°
Nausea 0.047*
No 53 (89.8) 26 (74.3) 79 (84.0)
Yes 6 (10.2) 9 (25.7) 15 (16.0)
Vomiting 0.062*
No 58 (98.3) 31 (88.6) 89 (94.7)
Yes 1(1.7) 4(11.4) 5 (5.3)

Data are presented as the mean + SD, median [interquartile range] for continuous variables and number and percentage for categorical variable. aCompared by Pearson’s chi-square
test. bCompared by independent sample t-test. cCompared by Mann-Whitney U test. Pain scores reported on a VAS (Visual Analog Scale) ranging from 0 to 10.
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Table 3. Correlation analysis between BMI, postoperative pain
scores and total tramadol consumption

BMI 1 2 3 4 5
1. VAS-TO .207* 1
2. VAS-T1 287 749%* 1
3. VAS-T2 206%  .538%*  .660** 1
4. VAS-T3 171 379%% 480%*  .740** 1
5. VAS-T4 134 381 .492%¢  595%*  735%* 1
6. Total
tramadol 3074 A87*F  AT76%* 448**  257*  370%*
consumption
*Correlation is significant at the .05 level (2-tailed). **Correlation is significant at the
.01 level (2-tailed). VAS, Visual Analog Scale; BMI: Body Mass Index

DISCUSSION

The aim of this retrospective study was to investigate the
relationship between BMI and postoperative pain scores
and analgesic consumption in patients who underwent
LC. Several important findings were identified in the
present study. First; postoperative pain scores were
higher in obese patients. Second; intraoperative opioid
requirement and total opioid consumption were higher
in obese patients. Finally; a significant correlation was
found between BMI scores and postoperative pain scores
and opioid consumption.

Acute postoperative pain is defined as pain of rapid onset
and short duration resulting from nociceptive stimulation
of tissues induced by operative stress. Pain sensitivity
is highest during the first 24 hours postoperatively
and gradually decreases over this period (8). Despite
increasing knowledge and experience in the treatment
of acute postoperative pain, acute pain after laparoscopic
surgery is still a major problem (5). It is known that
the incidence of postoperative pain after laparoscopic
surgery can be up to 70%. In our study, in accordance
with the literature, approximately 38.3% of the patients in
the postoperative recovery unit had VAS pain scores >3.

Many previous studies have examined the relationship
between BMI and various pain syndromes (6,9). These
studies have shown that high BMI is a risk factor for
perceived pain (6). In a meta-analysis in which 53,362
patients were examined and 33 studies were included,
it was revealed that higher BMI may be a predictor of
poorly controlled acute postoperative pain (6). In the
same study, young age, female gender, smoking, history
of depressive symptoms, history of anxiety symptoms,
sleep difficulties, and use of preoperative analgesia were
also reported as other risk factors (6). In our study, the
number of patients with VAS >3 at the T-0 time point
was found to be higher in the obese group. However, pain
scores were higher in the obese group during the first 12
hours. In addition, in the study of Elgendy et al. (10), the
analgesic requirements of morbidly obese and super-
morbid patients who underwent laparoscopic sleeve
gastrectomy were compared. In this study, recovery

4

unit tramadol consumption and total paracetamol
consumption showed significant differences between
the groups. Moreover, postoperative pain scores and
hemodynamic stability values were similar between the
groups. In another past study, in ambulatory surgery
patients; BMI, duration of anesthesia, and certain types
of surgery were found to be important determinants of
pain in the post-anesthesia care unit (11). Based on these
results, high BMI may also be a risk factor for the presence
of postoperative pain in LC patients. These evidences in
the literature strengthen our hypothesis that there is a
relationship between postoperative pain and BMI levels.

When the literature is examined in detail, there are
also studies reporting that BMI is not associated with
postoperative pain and opioid consumption (7,12).
Cristina et al. analyzed the relationship of BMI and some
serum tissue damage markers with postoperative pain in
a study they conducted in patients undergoing inguinal
hernia surgery. In this study, contrary to what is known,
the authors reported that higher BMI is not associated
with higher postoperative pain and that high serum LDH
levels can provide useful information to predict moderate
to severe postoperative pain (12). Similarly, Grodofsky et
al. (7) in a study conducted in patients undergoing ankle
fracture surgery, aimed to determine the relationship
between gender and BMI and acute postoperative pain
scores. In this study, patients received only morphine
as preemptive analgesia, and no association was found
between obesity or gender and postoperative pain (7).

Although the physiological mechanism of the relationship
between obesity and pain has not yetbeen clearly explained,
various hypotheses have been put forward. When the
studies are examined in detail, there are limited studies in
this field and the evidence is insufficient. In the literature,
obesity-related pain has been studied from three aspects:
mechanical (mechanical pressure on tissue and joint),
behavioral (sleep and physical activity), and physiological
(inflammatory theory) (13,14). It has been reported that
obesity is basically a low-grade inflammatory disease
and obesity-related pain is associated with a systemic
inflammatory state. It has been reported that modulators
such as proinflammatory cytokines (TNF-a, IL-6, IL-
1B, and leptin), ghrelin, and galanin cause an increase in
pain sensitivity in patients with obesity (13-16). All these
mechanisms in the literature show that BMI is associated
with various types of pain.

Another result of this study was that patients who needed
intraoperative fentanyl were more common in the obese
group. Our results are consistent with studies in the
literature revealing the relationship between BMI and
pain (6,9,13-16). Unlike our study, Elgendy et al. found
that intraoperative fentanyl and morphine consumption
was lower in super morbidly obese patients. As the reason
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for this result; reported that since obese patients are more
sensitive to opioids, the application of effective multimodal
analgesia in their institute may contribute to reducing the
intraoperative or postoperative opioid requirements (10).
Pain regulation has been associated with endogenous
opioids in the literature. However, in an experimental
study, it was reported that basal endogenous opioid levels
were higher in obese mice (17). On the other hand, Elderly
et al. also claimed in their study that less need for analgesia
in super-obese patients may be due to higher endogenous
endorphin levels in obese patients (10).

Management of postoperative pain in obese patients
is specific. Postoperative pain management should be
multimodal to provide effective postoperative analgesia,
facilitate physiotherapy and mobilization, and avoid
opioid-related side effects. Paracetamol can be used
safely for this purpose, but its effectiveness is limited
(18). In our study, it was determined that the patients
routinely received IV paracetamol twice a day according
to the clinical protocol. Despite this treatment protocol,
it was observed that especially obese patients consumed
more opioids. NSAIDs are recommended for multimodal
analgesia because of better analgesia, reduced opioid
consumption, and fewer side effects (18).

One of the results of our study; obese patients have a
higher incidence of nausea. These results are consistent
with previous published studies. Nausea-vomiting is an
important problem frequently encountered in the acute
postoperative period. The causes of this problem may be
due primarily to obesity or the high doses of opioids used
more in obese patients. It is known that side effects of
opioids such as nausea and vomiting are common (19,20).
It has been reported in the literature that increased BMI
is an important risk factor for postoperative nausea and
vomiting (19). Conversely, there is also a study reporting
that increased BMI is not a risk factor for postoperative
nausea and vomiting (20).

This study has some limitations. Retrospective design,
single-center design, small study population, short
postoperative follow-up, and reliance on subjective pain
scores are some of the limitations of this study.

CONCLUSION

According to our conclusion from this study, BMI is
associated with acute postoperative pain and obese
patients need more postoperative opioid analgesia. For
this reason, it is necessary to determine the need for
analgesia in patients who will undergo laparoscopic
cholecystectomy in the acute postoperative period, after
taking into account the obesity status. Our results should
be supported by multicenter, randomized, and large
patient series.
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ABSTRACT

Aim: Hydroxychloroquine (HCQ) is widely administered to patients with confirmed or suspected COVID-19. It may increase
the risk of cardiac arrhythmias associated with QT and QTc prolongation. This study aimed to assess the change in iCEB, a
new marker of drug-induced arrhythmia, and other repolarization parameters in suspected COVID-19 patients treated with

short-course HCQ.

Material and Method: This was a retrospective cross-sectional study including 40 patients hospitalized with suspected
COVID-19 according to the CT findings and treated with HCQ. Serial assessments of the QT and QTc intervals and the
calculation of the index of cardio-electrophysiological balance (iCEB) were performed using standard 12 lead electrocardiogram
before hydroxychloroquine treatment, on the second day of HCQ treatment, and after the day of the last administered dose.
Results: QT, QTcB, QTcE iCEB, iCEBcB significantly increased on the second day of HCQ treatment compared to baseline
(p=0.009, p=0.001, p=0.002, p=0.047, p=0.05, respectively). Similarly, QT, QTcB, QTcF, iCEBcB and iCEBcF were significantly
higher on the fifth day compared to baseline (p=0.011, p=0.005, p=0.005, p=0.013, p=0.028, p=0.024 respectively). However,
there were no differences between the second and the fifth days of treatment for any of the studied parameters.

Conclusions: QT, QTc, and iCEB significantly increased compared to baseline on the second day, and remained increased on
the fifth day of treatment. The differences were attributed to the amount of loading dose and the duration of HCQ treatment.
Our study suggests that, along with other ECG markers, iCEB can be used in COVID-19 patients treated with HCQ.

Keywords: Hydroxychloroquine, COVID-19, QTc, iCEB, repolarization

INTRODUCTION

The new type of Coronavirus (SARS-Cov-2) has spread
from China to the whole world and caused a pandemic
that has caused serious medical, social, and economic
problems worldwide. The disease termed as COVID-19
infection caused by the SARS-Cov-2 virus results in
a wide range of clinical presentations ranging from
asymptomatic course to mild flu-like clinics to severe
pneumonia and hyperinflammatory response, with
the latter potentially requiring intensive care and even
causing death. In the case of serious disease, COVID-19
is a systemic disease with hyperinflammation,
cytokine storm, and elevated cardiac enzymes (1).
The risk classification for sudden cardiac death is
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still challenging due to drug-induced arrhythmias,
acquired heart disease, or congenital heart disease.
There are a few but commonly used risk markers to
determine the risk of sudden cardiac death in patients
with drug-induced arrhythmias. The QT interval is an
ECG parameter reflecting action potential duration
and one of the most widely used ECG risk markers
for arrhythmias (2). Prolonged QT and QTc intervals
are used as a common risk marker for torsades de
pointes (TdP), polymorphic ventricular tachycardia
(VT), and ventricular fibrillation (VF). However,
additional biomarkers are needed for the patients who
are at risk for the development of non-TdP-induced

Received: 08.09.2021 Accepted: 04.10.2021

@ G)@@ This work is licensed under a Creative Commons Attribution 4.0 International License.


mailto:drolgunclk09@gmail.com
http://orcid.org/0000-0002-7190-5443
http://orcid.org/0000-0001-8926-9142
http://orcid.org/0000-0003-2478-9985
http://orcid.org/0000-0002-9635-6313

Celik et al. Change of iCEB with HCQ therapy during COVID-19

J Health Sci Med 2022; 5(1): 7-12

VT/VF since the risk can not be identified only by
evaluating QT or QTc. It is known that although some
drugs prolonging the QT interval are proarrhythmic, the
absence of QT prolongation does not mean freedom of
arrhythmia risk. Therefore, there is a need for identifying
better risk markers for drug-induced arrhythmias (3).
Index of cardio-electrophysiological balance (iCEB), a
new non-invasive ECG marker, compares the balance
of depolarization and repolarization duration of the
myocardial action potential and has been recently
identified as a potential risk marker for drug-induced
arrhythmia in an animal-based experimental study (4).
Defined as a new marker for drug-induced arrhythmias,
iCEB is calculated by dividing the QT interval by the
QRS duration. It is assumed that iCEB is equivalent to
cardiac wavelength A (A = effective refractory period
(ERP) x conduction velocity), with an increased
or decreased iCEB value would potentially predict
increased sensitivity to TdP or non-TdP-mediated V'T/
VE (5). In a previous study in humans, iCEB was found
lower in patients with Brugada syndrome and those
who were administered arrhythmogenic drugs. It was
stated that iCEB was a useful tool to detect an increased
risk of both TdP and non-TdP-mediated VT/VF; hence,
iCEB can arguably be a universal marker for ventricular
arrhythmias (6).

In patients with COVID-19, blood pressure abnormalities
anddifferentarrhythmiassuchastachycardia,bradycardia,
or asystole are observed at a higher rate in critically ill
patients (7,8). Arrhythmias in this population can occur
secondary to hypoxemia, metabolic disorders, systemic
inflammation, or myocarditis. In some publications
published during the COVID-19 pandemic, it has been
stated that treatment with hydroxychloroquine (HCQ)
and/or azithromycin caused prolonged QT and QTc,
at times resulting in TdP. However, it has been recently
stated that the concomitant use of high dose HCQ with
azithromycin rather than the standalone use of either
agent in COVID-19 leads to QT and QTc prolongation
and may result in TdP (9-11). Although it is suggested
that the main cause of TdP in COVID-19 patients treated
with HCQ is the combination of COVID-19’s cardiac
involvement, coexisting conditions such as severe kidney
disease, older age, severe liver disease, and high dose
HCQ and/or azithromycin use, it is still unclear whether
ventricular arrhythmias occur due to the critical QT
prolongation by HCQ independently of the COVID-19
disease (9). Although the benefit of HCQ in COVID-19
is controversial, it is still used as a treatment option in
some countries including Turkey. In this paper, we
aimed to investigate the temporal changes in ventricular
repolarization indices and iCEB in patients with
suspected COVID-19 treated with short-term HCQ.

MATERIAL AND METHOD

This study was approved by Baskent University Non-
Interventional Clinical Research Ethics Committee
(Date: 2021, Project No: KA20/227, Decision No: 21/127).
All procedures were carried out in accordance with the
ethical rules and the principles of the Declaration of
Helsinki.

Between April 2020-July 2020, we retrospectively
reviewed the medical records of 116 patients with
suspected COVID-19, of whom we enrolled 38 eligible
patients. The patients with electrolyte abnormalities,
chronic inflammatory disease, moderate to end-stage
renal disease (GFR<30 ml/min), bundle branch block,
atrial fibrillation, preexcitation syndromes, or use of any
drug affecting QT duration were excluded. The patients
treated with HCQ and other antibiotic regimens such
as azithromycin were also excluded. The inclusion
criterion was having typical COVID-19 symptoms
combined with pulmonary ground-glass opacities on
thoracic computed tomography (CT). All patients
received HCQ treatment for 5 days according to our
hospital treatment policy protocol for COVID-19. All
patients’ PCR results taken at the time of hospitalization
and in the follow-ups were negative. Even though the
patients had PCR negative test results, they were still
treated with HCQ due to the clinical and CT findings
during their hospitalization and discharged after
having two consecutive negative PCR tests. On the first
day, the patients were administered 400 mg PO HCQ
twice a day followed by 200 mg PO HCQ twice a day
for at least 4 days. HCQ was stopped after the fifth
day of the treatment. The patients’ demographic and
clinical characteristics, as well as baseline laboratory
findings (serum creatinine, potassium, magnesium,
white blood cell count, platelet count, neutrophil/
lymphocyte ratio, CRP, and troponin I), were recorded
on admission. A 12-lead surface electrocardiogram
(ECGs) was obtained from each patient using GE
Healthcare MAC 2000 (General Electric, Milwaukee,
USA) ECG recorder with a paper speed of 25 mm/s
and voltage of 10 mm/mV. The ECGs were taken before
the start of HCQ treatment on the second day of HCQ
treatment (which corresponded to after 800 mg loading
dose of HCQ and after the last dose of HCQ regimen.
Electrocardiographic parameters including heart
rate, QRS duration, and QT, interval were measured
manually. All ECG measurements were calculated and
analyzed by the same cardiologist. QTc interval was
calculated manually by using Bazett's and Fridericia's
formulas. Index of Cardio-Electrophysiological Balance
(iCEB) was calculated manually by dividing the QT
interval by the QRS duration. We also calculated
corrected iCEB durations ( iCEBcB and iCEBcF), by
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dividing the QTc interval calculated by using Bazett's
and Fridericia's formulas, respectively, by the QRS
duration. Prolonged QTc was defined as 2450 ms for
adult males and >460 ms for adult females; based on the
literature data, the QTc cut-off value for an increased
TdP risk was accepted as 500 ms.

Statistical Analysis

IBM SPSS Statistics volume 25.0 (SPSS Inc, IBM,
USA) was used for the statistical analyses. Descriptive
statistics included median (interquartile range, min-
max (IQR)) for non-parametric quantitative variables
and number and percentage for categorical variables.
Quantitative variables were tested for normality of
distribution using the Shapiro-Wilk test. The Friedman
test was used to make the paired comparison of the
ECG parameters of the patients at three different times.
A p-value of less than 0.05 was considered statistically
significant.

RESULTS

This study included 40 eligible patients who were
hospitalized with suspected COVID-19 and received
a short course of HCQ regimen. Two patients died at
the hospital due to non-arrhythmic causes (one from
myocardial infarction and the other from hospital
infection) after the start of the HCQ treatment. Of the
40 patients, 24 were male (60%) and 16 were female
(40%). The median age was 61.5 (Interquartile range
(IQR) 39-89) years. Their demographic data and clinical
characteristics are given in Table 1. The comparison
of ECG parameters between baseline and the second
day of HCQ treatment, between the second day and
after the fifth day of HCQ treatment, and between
baseline and after the fifth day of HCQ treatment are
given in Table 2. The proportions of patients with
prolonged baseline QTcB, second-day QTcB, fifth-day
QTcB and prolonged baseline QTcF, second-day QTcE,
fifth-day QTcF values were 13.1% (n=5, 3 male and 2
female patient), 36.8% (n=14, 8 male and 6 female
patients) 36.8% (n=14, 10 male and 4 female patients)
and 2.6% (n=1, one male patient), 5.2% (n=2, 2 male
patients) and 15.8% (n=6, 4 male and 2 female patients)
respectively. Besides, the temporal changes of QT,
QTcB, QTCcE iCEB, iCEBcB and iCEBcF are shown
in Figure 1. When the baseline and the second day
ECG parameters were compared QT interval, QTcB,
QTcE iCEB, iCEBcB were significantly greater on the
second day than the baseline values (p=0.009, p=0.001,
p=0.002, p=0.047, p=0.05, respectively); there was a
trend for statistical significance for iCEBCcF between
the second day and baseline values (p=0.056). There
was no significant difference between heart rate and
QRS duration of baseline and the second day (p=0.361

and p=0.659). QT, QTcB, QTcF, iCEBcB, and iCEBCcF
were significantly greater on the fifth day compared
to baseline (p=0.011, p=0.005, p=0.005, p=0.013,
p=0.028, p=0.024, respectively). However, there was no
significant difference between QRS duration and heart
rate values of the fifth day and baseline (p=0.361 and
p=0.659). Finally, no significant difference was observed
between the second day and the 5th day concerning any
of the ECG parameters (p=0.824 for QT, p=0.876 for
QTcB, p=0.719 for QTcF, p=0.235, p=0.296 for iCEB,
p=0.401 for iCEBcB, p=0.300 for iCEBcF, p=0.887 for

QRS).

Table 1. Demographic and clinical characteristics of the patients

treated with HCQ

Variable Eatients treated wjth
ydroxychloroquine
Age (years) 61 (39-89)
Sex (male) 24 (60%)
Smoking 12 (31.5%)
Hypertension 17 (44%)
Diabetes mellitus 6 (15.7%)
Coronary atherosclerotic disease 8 (21%)
Ischemic cerebrovascular disease 4 (10.5%)
Pulmonary disease 6 (15.7%)
Creatinine (mg/dL) 0.84 (0.54-2.15)
K (mmol/L) 42 (3.5-4.7)
Mg (mg/dL) 2.04 (1.8-2.4)
WBC (10*/uL) 7.62 (3.7-16.45)
Lymphocyte (10°/uL) 1.62 (0.15-6.12)
Platelet (K/uL) 248 (58-390)
Neutrophil/lymphocyte ratio 3.32(0.71-23.4)
CRP (mg/L) 56.9 (0.5-254.5)
Troponin (ng/mL) 0.005 (0-7.085)
Diuretics use 6 (15.7%)
Hospitality (days) 6 (5-30)
CT findings 40 (100%)
Unilateral ground-glass opacity 26 (63.1%)
Bilateral ground-glass opacity 14 (36.9%)

Table 2. Comparison of the baseline, second day, and fifth day ECG
parameters of the suspected COVID-19 patients treated with HCQ

Variable Baseline 2nd day 5th day (IQR)
(IQR) (IQR)
QT (msec) 365.57 (69) 386.5 (66)" 381 (54)”
QTcB (msec) 425.5 (28) 441.5 (45)* 442 (42)*
QTcF (msec) 406.5 (31.75) 420 (40.5)" 417 (24)
iCEB 3.95 (0.94) 4.11 (1.04)* 4.26 (1.17)%*
iCEBcB 4.50 (1.23) 4.58 (1.02)° 4.83 (1.17)%
iCEBCcF 4.23 (1.14) 4.36 (1.05)" 4,62 (0.99)""
Heart rate (/min) 84.5 (31) 82 (19) 80.5 (23)
QRS (msec) 91 (20) 93.5 (18) 91.5 (18)
*=P=0.009 versus baseline, **= P=0.011 versus baseline, #= P=0.001 versus baseline,
##=P=0.005 versus baseline, = P=0.002 versus baseline, = P=0.005 versus
baselinei, £= P=0.047 versus baseline, +#=P=0.017 versus baseline, = P=0.050 versus
baseline, §§= P=0.028 versus baseline, ¥= P= 0.056 versus baseline, ¥ ¥= P= 0.024
versus baseline
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Figure 1. Multilinear graphical representation of the change of baseline, second day, and fifth-day values of ECG parameters of each patient.
When the 2nd day values were compared with the baseline values, a statistically significant increase was observed for QT, QTc, iCEB, iCEBcB.
However, there was an insignificant increase when 2nd day iCEBCcF compared to the baseline values (p=0.056). QT, QTcB, QTcF, iCEBcB, and
iCEBCF were significantly greater on the fifth day compared to baseline. When compared the second day and the 5th day values of QT, QTg,
iCEB, iCEBcB, and iCEBCE there was no significant difference between them.
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DISCUSSION

COVID-19 infection, which may present as a novel
microvascular thrombo-inflammatory syndrome leading
to multiorgan failure and death. During the first wave
of the epidemic, the disease has been treated intensively
using certain drugs such as hydroxychloroquine
(HCQ) and azithromycin, both of which portend
a risk of QTc interval prolongation and ventricular
arrhythmias. Clinically, acute myocardial damage,
arrhythmias, and cardiogenic shock have been observed
in the disease course in addition to the major respiratory
manifestations of COVID-19. COVID-19 may also
cause ECG abnormalities such as wide QRS complexes
(>120 ms), prolonged QTc interval, lateral ST-T segment
abnormalities, abnormal PR intervals with increased
heart rate, and cardiac arrhythmias (12,13). A prolonged
QTc interval has also been particularly reported in a
variety of studies in COVID-19 as the predominant
side effects of hydroxychloroquine/chloroquine and
azithromycin (9). Although the use of HCQ with other
antibiotics has been shown to prolong QTc, to affect
ventricular depolarization, and, rarely, to cause TdP, only
a few studies are examining the effect of isolated HCQ use
in COVID-19 treatment on ventricular repolarization
parameters in the literature; even more notably, no studies
have ever investigated the effect of HCQ on iCEB (14,15).
Thus, the present study aimed to investigate the changes
of iCEB along with other ventricular repolarization
parameters in patients treated with the HCQ alone. It
found that after using high dose HCQ (800 mg/day), QT,
QTcB, iCEB, iCEBcB, and iCEBCF significantly increased
after the HCQ treatment compared to the baseline values.
Although QTc calculated by Fridericia's formula is more
accurate than that calculated by Bazett's formula, there
was a non-significant difference between the baseline
and 2nd-day iCEBCF values. The finding that there were
only significant differences between the baseline values
of iCEB, iCEBcB, QT, QTcB, and QTcF and the 2nd-day
and 5th-day values may be explained that the increases
in QT, QTc, iCEB, iCEBcB, and iCEBcF may have been
linked to the higher loading doses of HCQ. However,
we did not observe any TdP or other fatal ventricular
arrhythmias during the hospitalization of the patients,
and only two patients died from secondary problems
(one died from myocardial infarction and the other
one from hospital infection) after the start of the HCQ
treatment. We could not make any comparison between
the deceased patients and the survivors regarding the
repolarization parameters due to the low number of the
former. However, iCEB remarkably increased after HCQ
use and we still believe that it may be a useful novel
marker of ventricular repolarization and ventricular
arrhythmias apart from QT/QTc, particularly after high
doses of HCQ.

In recent studies, adverse events were found more
frequent in HCQ-treated patients than in non-
HCQ-treated ones (16,17). Recently there has been
a plethora of retrospective and prospective studies
about HCQ’s effect on QT and QTc intervals and the
risk of ventricular arrhythmias. Some of these studies
have pointed that HCQ had no significant effect on
QT and QTc intervals and no effect on the occurrence
of ventricular arrhythmias while some others have
reported significant QT and QTc prolongation but the
rare occurrence of fatal ventricular arrhythmias or
death (12-15,17-19). It has been argued that, besides
QTc prolongation, other factors including transmural
heterogeneity of myocardial repolarization also play a
role in the genesis of TdP. A meta-analysis indicated
that the chance of developing TdP is substantially
low, and there is an inconsistent relationship between
QT prolongation and TdP (19). Therefore it can be
emphasized that there is an incomplete and complex
relationship between prolongation of the QTc interval
and the risk of developing TdP. In support of this
complex interaction, a recent study found that TdP
occurred even in COVID-19 patients with a QTc<500
ms (20). Also, regarding the iCEB we investigated in our
study, we found a significant iCEB increase in addition
to significant QT and QTc prolongation without any
ventricular arrhythmias in a short-term HCQ treatment.
It is plausible that although HCQ has the potential
to significantly prolong repolarization parameters in
ECG, it may be rarely leading to the occurrence of TdP.
Since it is known that TdP has some established factors
such as structural heart disease, female sex, advanced
age congenital QT prolongation, electrolyte disorders,
and baseline QTc prolongation, we believe that HCQ
should be used more carefully with these conditions or
using other QT-prolonging agents such as macrolide
antibiotics (21,22).

Limitations

There are several limitations to our study. Firstly, this
was a retrospective study and the sample size was
relatively small, especially regarding the prognostic
value of the studied parameters. Secondly, it lacked
Holter monitoring or telecardiography to more
accurately detect ventricular arrhythmias. Thirdly,
a single researcher evaluated the ECG parameters
manually using a magnifying glass; thus, intraobserver
variability was not evaluated for QTc and iCEB. Also,
using an automated ECG measurement method might
have been more effective in reducing measurement
errors. Fourthly, only suspected COVID-19 patients
were enrolled and the HCQ treatment duration was
short. And lastly, there was no data regarding the long-
term mortality and morbidity effects of HCQ treatment.
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CONCLUSION

HCQ causes an increase in iCEB, QT, and QTc in ECG,
most notably after the loading dose. It can be suggested
that it appears safe for a short time in those without
myocardial substrates or other risk factors for ventricular
arrhythmias related to QT and/or QTc prolongation.
iCEB may be a useful parameter for evaluating the TdP
risk for those treated with HCQ and should be further
studied in prospective randomized controlled studies
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ABSTRACT

Aim: In vitamin C deficiency, the immune system deteriorates and the body becomes more susceptible to infections. Since
vitamin C levels will decrease significantly in infectious conditions due to increased metabolic requirements, the daily need for
vitamin C increases. In our study, it was aimed to investigate the effects of 500 mg and more vitamin C intake on COVID-19
infection during the pandemic process.

Material and Method: A group consisting of 100 participants who received vitamin C supplements at a daily dose of at least
500 mg daily for a minimum of 1-3 months in their diet and a control group of 100 people who did not receive vitamin
supplements were included in the study. While determining the amount of Vitamin C intake of the participants; The amount of
Vitamin C in oral food supplements or foods containing vitamin C in their diets (orange, tangerine, grapefruit, kiwi, pineapple,
strawberry, lemon, red and green peppers, tomatoes, arugula, parsley, greens such as lettuce, fresh rosehip, broccoli, cabbage,
spinach) The vitamin level was calculated according to the amount of vegetables (such as vegetables). None of the participants
had side effects suggestive of vitamin C toxicity. Besides the height, weight, gender, age, known illness and other demographic
data of all participants; COVID-19 disease status, contact with COVID-19 patients, and whether or not they had a COVID
infection after contact were examined. In addition, data on the presence of symptoms, severity and duration of the disease were
noted in patients with COVID-19 infection, and both groups were compared statistically in terms of results.

Results: In the group receiving less than 500 mg daily; COVID-19 infection symptoms, respiratory distress, disease severity
were found to be higher, and the symptoms were found to be more aggressive. While total contact and high-risk contact at all
levels was higher in the group that received more than 500 mg of vitamin C daily, the rate of being COVID was lower compared
to the other groups.

Conclusion: One of the most effective precautions to be taken to increase body resistance against COVID-19 is adequate
vitamin C intake. In the study, it has been shown that adequate vitamin C taken with both food and nutritional supplements
reduce the risk of getting COVID-19, reduce the risk of severe respiratory distress on COVID-19, as well as reduce both
symptoms and symptom duration.

Keywords: COVID-19, prophylactic vitamin C, COVID-19 violence

INTRODUCTION

Vitamin C (ascorbic acid) is one of the essential water-
soluble nutrients. Itis synthesized from fructose in plants
and glucose in animals. Since it is not synthesized in
humans, it must be taken from outside (1). The immune
system is a specialized, versatile mechanism developed
to protect the body from pathogens. It is divided into
congenital immunity and acquired immunity (2). For
nearly fifty years, it has been stated that vitamin C
has a very important role, especially in the function
of immune system cells (3). The recommended daily
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intake of vitamin C is 110 mg/day for men and 95 mg/
day for women (4). However, in a person exposed to
infectious agents and under physical stress, this amount
may be insufficient. In order to meet the nutritional
needs of the general population and especially adults
aged 65 and over, 200 mg of supplements per day is
recommended. In addition, it recommends 400 mg per
day for individuals 50 years+ of age to strengthen the
immune system (5).
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To date, 7 corona viruses with respiratory tract
involvement have been identified in human beings
(HCoVs). Effective in COVID is considered to be beta-
CoVs (6). Culture, electron microscopy and serological
tests are used for diagnosis. There are four types of
proteins called spike (S), envelope (E), membrane (M)
and nucleocapsid (N) that participate in the structure of
the virus. The S protein enables the viral genome to enter
the cell by establishing a connection between the cell it
will affect and the virus. E and M proteins participate in
the transmembrane structure. Nucleocapsid (N) is used
in the cloning and production of recombinant proteins

(7).

There is no treatment for COVID-19 yet. Vitamin C has
become a potentially helpful Candidate for COVID-19
treatment due to its antioxidant, anti-inflammatory
and immunomodulatory properties. To date, oral
vitamin C has been shown to reduce both the duration
and frequency of respiratory infections. In addition,
intravenous vitamin C has been shown to reduce hospital
stay, stay in mechanical ventilation and intensive care,
and reduce mortality. The benefits of using vitamin
C in COVID-19 have been shown due to the low cost
of vitamin C, the high safety profile, and the increased
need for vitamin C during inflammation (5). The need
for vitamin C has increased during viral infections such
as COVID-19. In these cases, the amount required to
keep vitamin C within normal plasma levels has been
determined as 2-3 g/day (8). Studies have shown that low
vitamin C is associated with high oxidative stress. Since
vitamin C is reduced in cases of pneumonia and sepsis,
studies have been conducted showing the effectiveness of
vitamin C in these groups (9). Our aim in this study; to
investigate the effects of the amount of vitamin C taken
orally on COVID-19 symptoms, duration and severity of
symptoms.

MATERIAL AND METHOD

This study was approved by Yozgat Bozok University
Faculty of Medicine Clinical Researches Ethics
Committee (Date: 16.12.2020, Decision No: 2017-
KAEK-189-2020.12_06). All procedures were carried out
in accordance with the ethical rules and the principles of
the Declaration of Helsinki.

Patients over the age of 18 who applied to Yozgat Bozok
University Medical Faculty internal medicine outpatient
clinics were included in our study. The diet of the
patients was questioned and evaluated according to their
prophylactic vitamin C content during the pandemic
process.

When calculating the amount of vitamin C in the diet of
the patients, the foods containing vitamin C in the food
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supplement or diet (orange, tangerine, grapefruit, kiwi,
pineapple, strawberry, lemon, red and green pepper,
tomato, arugula, parsley, lettuce, fresh rosehip, broccoli,
cabbage considering the amount of spinach) were
included in the study.

Accordingly, the participants were divided into two
groups as patients with or without vitamin C at a daily
dose of at least 500 mg (10) between 1-3 months on a
regular basis. In addition to the height, weight, gender,
age, known disease and other demographic data of all
participants, COVID-19 disease status and contact with
COVID-19 patients were evaluated.

Accordingly, people in intensive contact with COVID-19
patients wearing a Medical (Surgical) mask;

«if all personal protective equipment (PPE) was used
properly considered as risk-free,

«if not wearing gloves and gowns or eye protection
considered as low risk,

«if not used medical mask or N95 or medical mask in
case of N95 indication considered as medium risk.

The data obtained from the questionnaires containing
data on the condition of the same participants after
contact with COVID-19, and the disease symptoms of
patients with COVID-19, the severity and duration of the
disease were noted and statistically compared in terms of
both groups (11).

RESULTS

Of the two hundred participants in the study, 52.5%
(n=105) were female and 47.5% (n=95) were male. The
average age was 44.18 years, average height 168.21 cm,
average weight 75.83 kg, and body mass index 26.79 kg/
cm?,

100 (50%) of were using 500 mg or more prophylactic
oral vitamin C daily. Among all participants, the rate of
getting COVID-19 disease was 52.5%, and the frequency
of symptoms in those with COVID was 49.5%.

Any statistically significant difference was found between
the groups (receiving 500 mg or more prophylactic oral
vitamin C per day (n=100) and less than 500 mg (n=100))
in terms of age, gender, height, weight, BMI, smoking
and alcohol use, and being COVID-19 (p> 0.05).

When both groups are evaluated in terms of chronic
diseases; while there was no significant difference in
terms of hypertension, chronic renal failure, chronic heart
disease, asthma (p>0.05); those with chronic obstructive
pulmonary disease were more in the vitamin C group;
and the number of patients with diabetes mellitus was
higher in the group not receiving vitamin C supplements
(p<0.05) (Table 1).
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While 46% of the patient group who received 500 mg
and more prophylactic oral vitamin C per day became
COVID, this rate was 59% in the group receiving less
than 500 mg per day. COVID-19 ratio was similar in both
groups (p=0.066). Disease duration, COVID symptoms,
respiratory distress, and disease severity were found to
be significantly higher in the group receiving less than
500 mg daily (p<0.05). In the group receiving more than
500 mg of vitamin C per day, 86.9% of the patients who
had COVID-19, and 100% of the patients in the group
receiving less than 500 mg per day showed symptoms.
In addition, when the symptomatic ones are evaluated
within themselves; while most of the people who take
more than 500 mg of vitamin C per day have mild
symptoms; those taking vitamin C below 500 mg per day
were found to have the majority of moderate symptoms.
Education level and income level were similar between
the groups (p>0.05) (Table 2).

While total contact at all levels was 74% and high-risk
contact was 42% in the group receiving more than 500
mg of vitamin C daily, this rate was found to be 52% and
28%, respectively in the group receiving vitamin C below
500 mg per day. In the group that received more than
500 mg of vitamin C daily, the contact rates were found
to be significantly higher than the other group (p<0.05)
(Table 3).

DISCUSSION

In this study, daily prophylactic oral vitamin C intake
of 500 mg and above; although there was more contact
with COVID and there was a higher risk of contact, the
rate of becoming COVID afterwards was found to be
significantly lower than the group with a vitamin C intake
of less than 500 mg. In addition, it was observed that
individuals who took 500 mg and more vitamin C had
COVID, their symptoms were milder and the symptom
duration was shorter.

The RNA virus called Coronavirus 2 (SARS-CoV-2)
causes COVID-19 disease. Coronaviruses take their
name from surface proteins called corona (crown) to bind
and penetrate host cells (13). It may be asymptomatic or
cause serious complications such as flu symptoms, fever,
cough, gastrointestinal system symptoms, shortness of
breath, pneumonia, respiratory failure and kidney failure.
It also has a 3% mortality (14).

Vitamin C has many roles such as energy metabolism,
collagen synthesis and repair, adrenal steroid,
catecholamine production, iron absorption. In addition,
it reduces the risk of infection due to its antimicrobial,
immunomodulatory and antioxidant properties (15).
Vitamin C protects the mucosal barrier by reducing viral
adhesion (16). It has been shown that individuals with

Table 1. Demographic and clinical parameters of groups receiving

500 mg or more daily and less than 500 mg daily oral vitamin C

Vitamin C
Properties Daily 500 mg and  Daily less than P
more (n=100) 500 mg (n=100)

Age 45.37+15.31 43.00+16.01 0.286
Gender (m/f) 51/49 44/56 0.322
Height (cm) 168.68+8.86 167.74+8.77 0.452
Weight (kg) 75.60+£13.82 76.07£17.51 0.833
BMI(kg/cm?) 26.65+5.14 26.92+5.43 0.322
Cigarettes (%) 29 25 0.524
Alcohol (%) 6 4 0.516
COVID-19 (%) 46 59 0.066
BMI: Body mass index

Table 2. Comparison of the effects of oral prophylactic vitamin

C supplementation on COVID-19 infection and comparison of
education and income levels

Vitamin C
Daily 500 Daily less
COVID-19 Data mg anﬁ more than 5);)0 mg P
(n=100) (n=100)
Respiratory distress 0.031
No infection 48 44
Nasal O: taken 8 2
CPAP taken 1 0
Intubated 2 0
Disease duration <0.05
<1 day 1 10
1-3 days 1 16
3-7 days 15 14
7-14 days 23 6
>14 days 19 0
Disease severity <0.05
No Infection 0 1
Mild 7 34
Medium 27 11
Severe 25 0
Disease symptoms 0.012
None 0 6
Infected 59 40
Income level 0.55
Low 29 15
Medium 24 27
High 47 58
Education level 0.60
Primary 27 14
Secondary 11 19
College 53 61
Masters 9 6
CPAP: Continuos positive airway pressure, O2: Oxygen

Table 3. Effects of prophylactic oral vitamin C supplementation on

COVID-19 infection

COVID-19 Contacted
Vitamin C None Low Medium High
Infected <0.05
Daily less than 500 mg 37 2 1 1
Daily 500 mg and more 19 9 5 21
Not infected <0.05
Daily less than 500 mg 11 7 14 27
Daily 500 mg and more 7 3 12 21

15



Kizilkaya et al. The effect of prophylactic vitamin C use on COVID-19 infection

] Health Sci Med 2022; 5(1): 13-17

low dietary intake of vitamin C have a reduced risk of
pneumonia with oral vitamin C supplements (17). In our
study, the symptoms of those who took 500 mg or more
prophylactic vitamin C were mild. This suggests that for
those who take higher doses of vitamin C, mucosal viral
transmission may be prevented, resulting in less viral
load and, consequently, COVID-19 symptoms are milder.
In addition, the duration of symptoms was found to be
significantly lower in the vitamin C group in our study. It
may be due to the antimicrobial, immunomodular effects
of vitamin C.

Vitamin C is very important for immunity. The
efficacy of chemokines, cytokines, adhesion molecules,
inflammatory mediators and apoptosis inhibitors in
the immune system has been demonstrated. While
inhibiting the production of IL-6 and tumor necrosis
factor alpha (TNF-a), GM-CSF may decrease the
signal response. Tine vitamin C helps regulate the
proliferation and functioning of T and B cells and
natural killer (NK) cells and prevents the cytokine storm
from progressing. Oxidative stress has a damaging
effect on viral respiratory infections. With vitamin C,
the response to oxidative stress increases. The role of
oxidative stress in the mechanism of COVID-19 has
been emphasized (16). Oxidative stress, immunological
damage, endothelial and alveolar membrane damage
have been reported in the mechanism of COVID. In
the pathophysiology of the progression to Covil9
pneumonia and respiratory failure, the excessive
response of the immune system involving IL-6 and
endothelin-1 (ET-1) is involved (18). Considering these
mechanisms, many treatment regimens that can affect
different pathways for Covil9 treatment have been
tried. Due to its effect on reducing both COVID and
non-COVID hyperinflammation, intravenous vitamin
C administration has also taken its place among these
regimens. Due to its antioxidant, anti-inflammatory,
antithrombotic and immunomodulatory aspects, high
amounts of intravenous vitamin C were administered
to normalize plasma levels, especially in patients with
critically ill sepsis, and it has been shown to reduce
mortality (9).

Again in clinical studies; In patients diagnosed with acute
respiratory distress syndrome (ARDS) and sepsis, it has
been shown that there is a variable degree of effectiveness
in cytokine storm with the administration of high doses
of intravenous vitamin C. Therefore, it was thought that
it could be added to the treatment of ARDS and the
treatment of multiorgan dysfunction associated with
COVID (16). In our study, respiratory distress was found
to be higher in the group that did not take sufficient
vitamin C, and the rate of patients who received CPAP
and was intubated was higher in this group.

16

Previous publications on intravenous vitamin C
included the results of the application after the diagnosis
of COVID-19. Given that vitamin C has substantial
evidence on immunity and is also cheap and safe, it
was thought that the use of oral prophylactic could be
beneficial and the (very) high-dose regimen could be
beneficial in severe cases of Covil9, but clinical studies
were expected to provide more conclusive evidence
(18).

Our study has some limitations. First, the small number
of patients, and secondly, the participants were not
questioned in terms of other vitamins and minerals that
affect immunity. Although the COVID-19 contact of
the patients is questioned, the information given about
the contact of the patients may not give a definite result
due to the asymptomatic COVID-19 cases.

In addition, there might be individuals who stated
that they did not have COVID-19 because they were
asymptomatic, and those who are misdiagnoses caused
by false negative results of the PCR test.

CONCLUSION

In our study, the effects of prophylactic oral use of
vitamin C on COVID were investigated. We need to
take measures to strengthen the immune system against
COVID infection, which has a wide range of symptoms.
One of these measures is adequate vitamin C intake.
Adequate vitamin C supplements taken with foods and
nutritional supplements; has been shown in our study
that reduces the risk of getting COVID after contact,
reduces severe respiratory distress in those with
COVID, and also reduces both symptoms and symptom
duration. Previously, publications on intravenous
vitamin C included the results of the application after
the diagnosis of COVID. Considering that vitamin C
has substantial evidence on immunity and is also cheap
and safe, oral prophylactic use may be beneficial.
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ABSTRACT

Introduction: This study was aimed to define the demographic structure of vaccinated patients admitted to the emergency
room (ER) with COVID-19 symptoms, and their hospitalization status, length of stay (LoS) in hospital, and mortality status.

Material and Method: This research is a retrospective, cross-sectional and descriptive study. Furthermore, it includes the

period between 15.01.2021 and 30.04.2021.

Results: An 887 COVID-19 vaccinated patients who applied to ER. Of these, 383 (42.2%) were male, and 504 (56.8%) were
female. The mean age of the patients was 52+18.6 years. The number of single-dose vaccinated patients was 696 (78.5%),
and the two-dose vaccinated was 191 (21.5%). CoronaVac (Sinovac Life Sciences) vaccine was applied to 755 (85.1%), and
BNT162b2 (Pfizer & Biontech) vaccine was applied to 132 (14.9%) patients before.

In 317 (35.7%) cases, reverse transcription-polymerase chain reaction (Rt-PCR) positivity was detected in the ER application
after vaccination. Of the total patients, 86 (9.7%) were hospitalized, 14 (1.4%) patients died in the hospital.

The mean time between vaccination and application to ER was 25 (£21.9) days. Also, this period was 28.1 (+18) days in two-

dose vaccinated patients.

Conclusion: People who are vaccinated with the COVID-19 vaccine continue to have hospital admissions with COVID-19
symptoms. Rt-PCR positivity, need for hospitalization, and mortality may continue to be seen in vaccinated individuals.

Keywords: Pandemic, COVID-19, vaccine, emergency room

INTRODUCTION

Since the World Health Organization (WHO) declared
the COVID-19 pandemic in March 2020, health officials
have been looking for a method to combat this disease
(1). On the one hand, measures were taken to reduce
the spread of the virus, such as social isolation, wearing
masks, public transportation regulations, and curfew; on
the other hand, investigations were conducted to treat
infected cases (2,3). Although many drugs have been
used to manage the disease in the early days, there is still
no definitive method to treat the infection (4).

The high mortality rate in hospitalized patients, the long
hospitalization period of the patients, the significant rate
of patients in need of intensive care, and the extensive
mortality have pointed that other resolutions should be
queried. As a solution, COVID-19 vaccine research has
been initiated globally and has progressed rapidly (5).

It is unknown exactly what effect the mutant viruses will
have on vaccines when the SARS-CoV-2 virus mutates

Corresponding Author: Fatih Giineysu, fatihguneysu55@hotmail.com
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(6). It is troubling that the progress in potential virus
pathogenicity due to mutations will create challenges in
drug and vaccine improvement levels (7). On the other
hand, a suitable vaccine is demanded to help fight disease;
furthermore, especially to have a protective effect against
severe diseases and mortality (8).

Vaccination programs against COVID-19 have
commenced in Turkey since January/2021. In the first
place, healthcare workers, immunosuppressed patients,
cancer patients, and the elderly population were
vaccinated with the inactive CoronaVac vaccine (Sinovac
Life Sciences). Later, mRNA vaccines BNT162b2 (Pfizer&
Biontech) were added to the vaccine program, leaving
the patient preference. As of 30.04.2021, Turkey has risen
to sixth place among the countries that have applied the
most COVID-19 vaccine globally, and it has applied the
first dose to 13,715,749 people and the second dose to
9,107,089 people (9,10).
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In this study, the general characteristics of the patients
who were vaccinated with CoronaVac or BNT162b2
vaccines in Sakarya Province of Turkey and administered
to Sakarya Training and Research Hospital (SEAH)
emergency room (ER) were examined. It is aimed to
define the demographic structure of patients admitted
to the ER with COVID-19 symptoms after vaccination,
hospitalization status, length of stay (LoS), and mortality.
In this way contribute to the current medical literature
with a limited number of publications on this subject.

MATERIAL AND METHOD

The study protocol was approved by the Sakarya
University Faculty of Medicine Non-Interventional
Ethics Committee (Date: 28.04.2021, Decision No: 310).
All procedures were carried out in accordance with the
ethical rules and the principles of the Declaration of
Helsinki.

Research Type

This research is a retrospective, cross-sectional and
descriptive study. Furthermore, it includes the period
between 15.01.2021 and 30.04.2021.

The study sample was the patients who presented to the
SEAH adult ER with COVID-19 symptoms after being
vaccinated with CoronaVac or BNT162b2. The study
population was the vaccinated patients who applied to
the ER with the findings of COVID-19.

Definitions

CoronaVac is an inactive vaccine, and BNT162b2 is an
mRNA vaccine, and these vaccines are applied in two
doses. By the Ministry of Health's vaccine application
strategy, vaccines are applied in two doses at four-week
intervals (11). Primarily, healthcare workers, people
living in elderly nursing homes, and older adults over 65
were vaccinated in Turkey (11).

Fever, cough, dyspnea, sore throat, headache, myalgia,
loss of taste and smell, or diarrhea have been affirmed
as COVID-19 symptoms (12). Rt-PCR was analyzed by
taking oropharyngeal and nasopharyngeal combined
swabs in all cases with COVID-19 symptoms. Only
patients with a positive Rt-PCR test were recognized
positive in the study.

Inclusion Criteria
Among patients vaccinated with at least one dose of
CoronaVac or BNT162b2, the following were included in
the study:

« Patients aged 18 and over,

« Patients with at least one COVID-19 symptom,

o Patients admitted to the XEAH ER,
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« Patients whose information could be accessed fully
from the hospital automation system.
Exclusion Criteria
« Patients younger than 18 years old,
o Pregnant patients,

o COVID-19 patients who have never been vaccinated
with COVID-19 vaccines,

Patients who applied to the ER with a complaint other
than COVID-19 symptoms,

Patients whose information could not be fully reached
were excluded from the study.

Data Collection

The data of the cases that applied to the XEAH ER during
the study period was reached from the hospital automation
system and patient files. Patients' age, gender information,
the name of the applied vaccine, the number of vaccine's
dose, the time between vaccination and admission to the
ER, Rt-PCR positivity after vaccination, hospitalization
status, length of stay (LoS) in hospital, and mortality status
of the inpatients were retrospectively scanned.

Statistical Analysis

The collected data were analyzed with the IBM SPSS
Statistics for Windows, Version 21.0 (IBM Corp. Released
2012, Armonk, NY: IBM Corp.). Skewness and Kurtosis
results were verified to be in the range of -2/+2 for the
data's normal distribution (13). Chi-square test was
utilized for comparison of categorical data, and resulted
with p<0.05 were accepted statistically meaningful.

An independent t-test was applied to compare two
independent data groups that were normally distributed,
and results with p<0.05 were considered significant.

RESULTS

An 887 COVID-19 vaccinated patients who applied to
ER with COVID-19 symptoms were included in the
study. Of these, 383 (42.2%) were male, and 504 (56.8%)
were female. The mean age of the patients was 52 (+18.6)
years, the median value was 56, and the age range was
between 20-94 years.

The number of single-dose vaccinated patients admitted
to the ER was 696 (78.5%), and the number of two doses
vaccinated patients admitted was 191 (21.5%). The
Coronavac vaccine was applied to 755 (85.1%) of the
patients; the BNT162b2 vaccine was also applied to 132
(14.9%).

In 317 (35.7%) cases, Rt-PCR positivity was detected in
the ER application after vaccination. Of the total patients,
86 (9.7%) were hospitalized; furthermore, 14 patients
(1.4%) died during the treatment in the hospital.
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The mean time between vaccination and application
to ER was 25 (+21.9) days, and the median value was
18 days. This period was 28.1 (+18) days in two-dose
vaccinated patients, and the median value was 26 days.
The time to apply to ER was longer in those who were
vaccinated with two doses.

The patients's gender and mean age, post-vaccination
Rt-PCR positivity, hospitalization and mortality status
were compared in Table. Accordingly, no significant
relationship was observed between the patients'
gender and their PCR positivity or hospitalization
status (respectively; x2=1.665, SD=1, p=0.197 and
x2=1.806, SD=1, p=0.179). There was a significant
difference between the genders and the mortality status
that mortality was higher in male patients (x2=4.627,
SD=1, p=0.031). According to the independent t-test
results, Rt-PCR positive patients’' mean age (mean=57,
SD=17) was found to be significantly higher than Rt-
PCR negative patients' mean age (Mean=49, SD=18.9)
[t(714)=-5.69, p=0.001]. In addition, hospitalized
patients' mean age (mean=69, SD=9.9) was seen to be
significantly higher than the outpatients (Mean=50,
SD=18.3) [t(157)= -15, p<0.001]. Also, the mean age
of the patients with mortality (mean=71, SD=11.9) was
found to be statistically significantly higher than the
surviving patients (mean=52, SD=18.5) [t(14)=-5.87,
p<0.001].

Of those vaccinated with a single dose of Coronavac
vaccine, 9 (1.6%) died, while two (1.1%) of those
vaccinated with two doses. Similarly, no significant
difference was observed in hospitalization status
and Rt-PCR test positivity between those vaccinated
with a single or two doses of the Coronavac vaccine
(respectively; x2=0.337, SD=1, p=0.561; x2=0.863,
SD=1, p=0.353).

When 14 ex-cases were examined, it was noticed that
all of them were Rt-PCR positive, 12 of them were
vaccinated in a single dose, and they presented to the
hospital after an average of 20.5 (+14.2) days after the
first dose of vaccination. In addition, the average LoS
in the hospital was determined to be 8 (+4.1) days. 11

of dead patients were vaccinated with the CoronaVac
vaccine and 3 with the BNT162b2 vaccine, but it was
affirmed that there was no notable variation in mortality
between vaccines (p=0.450).

DISCUSSION

Studies on hospital admissions of patients with the
COVID-19 vaccine are limited in the medical literature.
In a study conducted in the same region in the first
months of the pandemic, 169 COVID-19 patients
admitted to the ER and hospitalized were examined,
and the average age of the patients was 64.3 (£ 17.6)
years (14). Additionally, in the same study, 56.2% of
the hospitalized patients were reported to be male
(14). The average age of the hospitalized patients in
our study was 69.3 years (+ 9.4 years), and 53.8% were
women. Accordingly, it can be thought that the average
age of the patients hospitalized from the ER after
vaccination increased, and the rate of hospitalization of
women increased. However, it can be said that giving
priority to those aged 65 and over in the vaccination
program causes the average age to be high. However,
as of 26.04.2021, 47% of COVID-19 patients who were
recently hospitalized in the USA were 60 years old
and over. Moreover, 56% of these cases were female,
consistent with our study results (15).

Our study observed that the Rt-PCR positivity rate
of vaccinated patients who applied to the ER with
COVID-19 symptoms was 35.7%. This Rt-PCR positivity
rate may appear to be high compared to a vaccinated
population. However, the rate of two-dose vaccinated
Rt-PCR positive patients was among all patients was
8.3%.

Among all vaccinated patients, the hospitalization rate of
those who applied to the ER was 9.7%, and the mortality
rate was 1.58%. The mortality rate among hospitalized
patients was found to be 16.3%. In a study conducted
in the USA, it was reported that 21% of COVID-19
patients who were hospitalized resulted in mortality
(16). In addition, Wenjie et al. found that the mortality
rate in hospitalized COVID-19 cases was 25% (17).

Table. Comparison of patient data by gender and age average

Rt-PCR Hospitalization Mortality
Parameter Positive Negative  Statistical Yes No Statistical Ex Alive Statistical
n % N %? value n % n %? value n % n %2 value
Male 146 16.5 237 26.7 43 4.8 340 383 10 1.1 373 421
Gender p=0.197° 0.179° 0.031°
Female 171 193 333 375 43 4.8 461 52 4 05 500 564
243 274 453 51.1 , 64 72 632 713 12 14 684 77.1
Doses p=0.328 p=0.337 p=0.746¢
74 83 117 132 22 25 169 19.1 2 02 18 213
Vaccine CoronaVac 269 30.3 486 54.8 . 79 89 676 762 .11 12 744 839
p=0.871 p=0.065 p=0.450°
Name BNT162b2 48 54 84 9.5 7 08 125 141 3 03 129 145
Average Age 57 49 p=0.001¢ 50 p=0.001¢ 71 52 p=0.001¢
2: It is the ratio of all vaccinated patients, ®: Pearson Chi-Square test, < Fisher's Exact test, 4: Independent t-test
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When compared with the mortality rates of hospitalized
Covid-19 patients in the literature, it can be said that the
mortality rate of vaccinated patients was few.

Patients vaccinated with the BNT162b2 vaccine appear
to have fewer ER admissions, hospitalizations, and lower
mortality than those vaccinated with the Coronavac
vaccine. This situation is controversial whether the
Coronavac vaccine was applied more in the community
during the study period or whether the BNT162b2
vaccine was more protective than Coronavac. There is
a need for further studies on this subject as vaccination
becomes more widespread in the population.

Limitations

The study included patients who applied to SEAH ER as
a single-center, and the fact that the patients may have
applied to another hospital was the limitation of the study.

CONCLUSION

People who are vaccinated with the COVID-19 vaccine
continue to have hospital admissions with COVID-19
symptoms. Rt-PCR positivity, need for hospitalization,
and mortality may continue to be seen in vaccinated
individuals. However, it will be possible to have a more
precise opinion with new studies.
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ABSTRACT

Aim: Epistaxis may be a symptom of an inherited bleeding disease.. We aimed to analyze an approved pediatric bleeding score
(PBS) as a screening test for von Willebrand Disease (VWD) in children with epistaxis

Material and Method: We retrospectively reviewed the medical records of pediatric patients, who applied to the Pediatric
Hematology Department with the complaint of epistaxis between January 2018 and December 2019.

Results: One hundred and sixty eight patients enrolled in this study There were 65(38.7%) girls and 103(61.3%) boys, with
a mean age of 114+49 months (range 8 months to 18 years).The PBS of 34 patients was greater than/ or equal to 2. Factor 8,
von Willebrand factor antigen, and von Willebrand Ristocetin cofactor levels were significantly lower in patients with PBS>2
compared to those in patients with PBS<2 (%73+43 vs % 91+29, p=0.03; 87+44 vs 106+29 IU/dl, p=0.03; 72+39 vs 98+30 [U/
dl, p=0.001, respectively). While 15 (44%) of 34 patients with PBS > 2 diagnosed VWD, but in the group with PBS<2, VWD
was diagnosed for only 4 children (0.02%) (4/134). The sensitivity, specificity, positive predictive value (PPV), and negative
predictive value (NPV) of PBS for diagnosis of VWD was 79.0%, 87.2%, 44%, and 97% respectively.

Conclusion: PBS could be integrated into the evaluation of children suspected of having a bleeding disorder such as VWD in
pediatrician’s offices. Our cut off value 2 appears to be significant in exclusion of VWD, since its high negative predictive value.

Keywords: Pediatric bleeding score, epistaxis, Von Willebrand disease

INTRODUCTION

Epistaxis is a common problem in the pediatric population
and it can cause serious distress and anxiety among
children and their parents. It may be a symptom of an
inherited bleeding disease (1). Von Willebrand Disease
(VWD), is a disease associated with bleeding diathesis
especially epistaxis that is the most common symptom (2).
Determining bleeding in diagnosing of VWD often poses
a significant challenge in children. However, children
may present epistaxis without the disease. Therefore,
a coagulation test should not be performed on every
patient with epistaxis and VWD should not be considered
immediately. This standardization aims primarily to avoid
unnecessary laboratory tests and to predict future risk
of bleeding. For this reason, development of bleeding
assessment tools has been studied in recent years to help to
measure bleeding symptoms and to standardize bleeding
histories (3,4). Bowman et al. established and approved
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pediatric bleeding score (PBS) in 2009 to detect VWD.
The PBS examine the presence and severity of bleeding
symptoms including epistaxis, bleeding from minor
wounds, easy bruising, oral cavity bleeding, bleeding
after dental or surgical procedures, gastrointestinal tract
bleeding, menorrhagia (5). The patient is questioned for
epistaxis, easy bruising, bleeding after dental or surgical
procedures and menorrhagia (6). Scoring is based on a
scale from 0 to 4 in most categories, and -1 to 4 in some
categories, with representing the most severe symptoms
(7). When PBS was administered to children with bleeding
symptoms, the sensitivity and specificity for VWD were
83% and 79% respectively and the negative predictive value
(NPV) was 99% (5). In this study, we aimed to confirm
PBS as a VWD screening tool in children with epistaxis
admitted to the pediatrics hematology clinic of a tertiary
referral hospital in middle Anatolia of Turkey.
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MATERIAL AND METHOD

The study protocol was approved by the Kirikkale
University School of Medicine Non-Interventional
Clinical Research Ethics Committee (Date: 07.08.2019,
Decision No: 2019.08.05). All procedures were carried
out in accordance with the ethical rules and the principles
of the Declaration of Helsinki.

We retrospectively reviewed the medical records
of pediatric patients, who applied to the pediatric
hematology department with the complaint of epistaxis
between January 2018 and December 2019. Data
including demographic characteristics, medical history
and family history of bleeding were recorded. Bleeding
scores of all children were calculated. Following the
physical examination, laboratory tests were performed:
complete blood count, peripheral smear, blood
type, bleeding time, prothrombin time (PT), partial
thromboplastin time (aPTT), von Willebrand factor
antigen (VWF:Ag) levels, Factor VIII (FVIII) level, and
platelet function were analyzed with platelet function
analyzer (PFA-100). The in-house enzyme-linked
immunosorbent assays were applied for VWF:Ag as
previously described (8). The in-house VWF ristocetin
cofactor (VWEF:RCo) assay (9) was performed to
measure Gplb binding activity. FVIII coagulant activity
(FVIIL:C) assay (10) was conducted.

In this study, the participants with VWF levels, activities
and/or antigen, of <30 IU/dL were diagnosed as VWD
(11). The patients with VWF levels of 30 to 50 TU/dL
would be reclassified into low VWF according to the
current concept (12). The patients with insufficient
clinical information, acquired von Willebrand syndrome
(AVWS), or diagnosis as other bleeding disorders rather
than VWD were excluded. Patients with an organic
pathology detected on ear, nose and throat examination,
who used drugs, who had a primary disease leading to
bleeding diathesis, traumatic epistaxis and the patients
with hypertension were excluded from the study.

Pediatric Bleeding Score (PBS)

The patients evaluated with a total bleeding score equal
and bigger than 2 accepted as having a bleeding disorder
(5). The questions were answered by the parents of
children, and also by themselves of the children aged 12
years and older. Patients were classified into two groups
based on the PBS as follows: PBS bigger than/ or equal to
2 and PBS smaller than 2.

Statistical Analysis

SPSS for Windows (Version 16, USA) was used for data
management and statistical analysis. The normality
evaluation of the data was done with Shapiro Wilk test.
The continous variables were presented as mean+SD
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and the categorical variables were presented as number
(percentage). The comparison of continuous variables
between two groups were done with student t test or
Mann Whitney U test according to distribution normality
of data and categorical variables were compared between
two groups with Chi Square test. Sensitivity, specificity,
and positive and negative predictive value of PBS score
for the diagnosis of VWD were calculated. A p-value
smaller than 0.05 was accepted as statistically significant.

RESULTS

One hundred and sixty eight patients enrolled in this study
There were 65(38.7%) girls and 103(61.3%) boys, with a
mean age of 114+49 months (range 8 months to 18 years)

The PBS of 34 patients was greater than/ or equal to 2.
The mean age of these 34 patients was 110+50 months
(range 24-204 months). We compared the demographic
and hematological parameters of patients with PBS<2
(n=134) and PBS>2 (n=34). Factor 8, VWFAg,and VWEFR
co levels were significantly lower in patients with PBS>2
compared to those in patients with PBS<2 (%73%43 vs
% 91429, p=0.03; 87+44 vs 106+29 IU/dl, p=0.03; 72+39
vs 98+30 IU/dl, p=0.001, respectively). The remaining
demographic and hematological parameters did not
show a significant difference between patients with either
PBS>2 or not (Table 1).

Table 1. Demographic and hematological parameters of the study

population

Pedia’fric Pedia?ric

Parameter I:l;flilfzg l;l;iilgzg P value
n=134 n=34

Age (months) 115449 110£50 0.6
Female/Male (n/n) 51/83 14/20 0.84
Platelet (x10*) 302+71 322472 0.18
Hemoglobin (gr/dL) 13+1.2 12.8+1.1 0.27
Prothrombin time (seconds) 10.8+4.5 11.4+3 0.46
Fibrinogen (mg/dL) 252465 17487 0.16
APTT (seconds) 2749.1 29.4+6.6 0.15
Factor VIII (%) 91+29 73443 0.03
VWFAg (1U/d]) 106+29 87+44 0.03
VWFRCo (IU/dl) 98430 72+39 0.001
PFA-100 109+18 127174 0.24
Bleeding time (minutes) 2.1£1.3 4.7+3.7 0.44
APTT: Activated partial thromboplastin time, FVIIL: Factor VIII, VWF:Ag: von
Willebrand factor antigen, VWFRCo: von Willebrand Ristocetin cofactor

While 15 (44%) of 34 patients with PBS > 2 diagnosed
VWD, but in the group with PBS<2, VWD was
diagnosed for only 4 children (0.02%) (4/134). The PBS,
demographic characteristics, VWE, Ristocetin and Factor
VIII levels of the 15 patients were given in Table 2. Seven
of them have had the diagnosis of VWD. The remaining
8 children have taken into follow-up for the possibility of
development of VWD.
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Table 2. Demographic and laboratory characteristics of the Von

Willebrand disease patients with pediatric bleeding score >2

Patient Age Family FVIII VWF-Ag VWE:Ricof

No (months) history (IU/dl) (IU/dl) (Iu/dl)

1 86 + 33 50 27

2 139 = 32 43 21

3 162 - 49 50 47

4 64 - 42 20 30

5 152 + 21 51 61

6 12 + 26 34 36

7 160 = 28 90 148

8 180 + 20 16 10

9 60 + 29 41 33
10 50 - 31 72 29

11 96 = 41 16 64
12 141 - 42 114 69
13 73 - 24 39 22
14 118 i 42 46 61

15 142 + 44 59 37

The PBS, demographic characteristics, VWE, Ristocetin
and Factor VIII levles of the 4 patients with PBS<2 were
given in Table 3.

Table 3. Demographic and laboratory characteristics of 4 Von

Willebrand disease patients with pediatric bleeding score <2

Patient Age Family FVIII VWF-Ag VWE:Ricof
No (months) history (IU/dl) (1U/dl) (Iu/di)
1 36 Brother+ 37 135 88
2 192 - 20 40 32
3 120 - 36 49 24
4 62 Brother + 25 42 29

Number of patients with a diagnosis of VWD according
to PBS scores were given in Table 4.

Table 4. Crosstabulation of pediatric bleeding score vs Von

Willebrand disease diagnosis

Parameter VWD (+) n=19 VWD (-) n=149
PBS >2 (n/%) 15 (79.0) 19 (12.8)
PBS <2 (n/%) 4(21.0) 130 (87.2)

Total 19 149
PBS: Pediatric bleeding score

The sensitivity, specificity, positive predictive value
(PPV), and negative predictive value (NPV) of PBS for
diagnosis of VWD was 79.0%, 87.2%, 44%, and 97%
respectively.

DISCUSSION

In our study, we found that the PBS cut-off value 2
is meaningful to predict VWD in pediatric patients
experiencing epistaxis. According to our knowledge, this
study is the first in the literature evaluating PBS in only
pediatric patients with complaint of epistaxis. This study
showed the effectiveness of PBS to diagnose theVWD in
pediatric patients with epistaxis.

Beyond being used as a screening test in the primary
healthcare services, PBSs can be used to assess and
document the severity of bleeding in the referral setting
and as part of the initial diagnostic approach. A meta-
analytic study suggested the use of a validated PBS rather
than a non-standardized clinical assessment as an initial
screening test to determine who needs specific blood
tests for patients with a low probability of VWD (e.g.
seen in primary care setting) (13).

Previous studies showed that a clinically significant
bleeding score of 22 can be applied in the discrimination
of “normal” and “mild hemorrhagic diseases (14-16).
In these studies the high NPV and receiver operating
characteristic (ROC) data show that PBS can be used
in advance to differentiate between VWD and normal
children. Another study from our country (17) showed
that the cut off level of 2 is suitable forTurkish population
in differential diagnosis of “mild bleeding disorders”
and “hemostatically normal patients with symptoms”
Bowman et al. (5) showed that a cut off value of PBS above
2 in patients with bleeding history (bleeding from minor
wounds, epistaxis, easy bruising, and menorrhagia), the
sensitivity, specificity, PPV, and NPV were found to be
83%, 79%, 14%, and 99%, respectively near similar to our
results. While we found a positive predictive value of 44%
of the VWD in patients with PBS value of >2, 0.02% of
patients with low PBS were diagnosed VWD. Therefore
the negative predictive value of scoring was higher.

There is no single test that can diagnose VWD.
Measurement of VWF antigen, von Willebrand factor
ristocetin cofactor activity, factor VIII clotting activity,
and measurement of VWF multimers lead to the
diagnosis of VWD. Obtaining these tests in population-
based screening would be not a cost-benefit analysis (18).
So that PBS usage may convenient in first visit differential
diagnosis of bleeding disorders, especially VWD.

We think that non-invasive clinical approaches that
disable the use of invasive methods could be applied in
the diagnosis of such a common autosomal dominant
disease. If the bleeding history is evaluated with PBS,
it will provide a prediction for advanced blood tests in
selected patients. The PBS may not detect mild cases.
However, due to its high NPV, it prevents unnecessary
tests that is also cost-effective. By this, inappropriate
laboratory testing, over-treatment and, distressing
venepuncture in children would be prevented. We think
that PBS can be applied in primary care medicine.

Our study has the following limitations. Firstly, its
retrospective design could not indicate the true
prevalence and diagnosis of VWD. And secondly this
study conducted on a single center, so it could not project
the true prevalence belongs to total population.
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CONCLUSION

PBS could be integrated into the evaluation of children
suspected of having a bleeding disorder such as VWD
in pediatrician’s offices. Our cut off value appears to be
significant in exclusion of VWD, since its high negative
predictive value. So that in patients with the suspicion of
VWD and a PBS 22, the diagnosis should be supported
by coagulation laboratory tests.
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ABSTRACT

Aim: In this study, the contribution of the oral presentations presented at national pathology congresses to the literature was
investigated.

Material and Method: A total of 378 abstracts presented at national pathology congresses between 2014-2018 were scanned in
PubMed and Google Academic databases. In order to determine whether these abstracts were obtained from thesis studies, they
were scanned in the database of the National Thesis Center. The screening was performed simultaneously with the verbal title
and authors. The abstracts were examined in terms of the study design, the type of institution where the study was conducted,
whether it was a thesis study, the status of its publication in scientific journals, the type of peer-reviewed journal in which it
was published, and the time from presentation to publication.

Results: 47.4% (n=179) of 378 papers were retrospective and 52.6% (n=199) were prospective studies. 73.5% (n=278) of the
studies of the presentations were done in universities, 23.5% (n=89) in training and research hospitals, and 3% (n=11) in other
institutions. 16.9% (n=64) of the abstracts were obtained from the thesis. A total of 27% (n=102) of the abstracts were published
in a scientific journal as an article. A significant difference was found in terms of publication in prospective studies compared
to retrospective studies (p=0.03). University hospitals had the highest rate (25.5%, n=71). The average period of publication of
papers in a scientific journal was 15.0 £12.3 months (0-68.9) months. 61.8% (n=63) of the abstracts were published in SCI(E)
journals, 18.6% (n=19) in other international peer-review journals and 19.6% (n=20) in national peer-review journals.
Conclusion: We believe that researchers should develop not only oral presentation but also encouraging methods to transform
studies into publications.

Keywords: Oral presentation, congress, pathology

INTRODUCTION

In our country, the National Pathology Congress is
an important platform where hundreds of oral and
poster presentations are presented every year, and up-
to-date information and developments in pathology
are conveyed. In these meetings attended by a large
number of researchers, there are educational courses
for residents and young specialists, and panels where
current developments in pathology are also attended by
foreign speakers. Scientific congresses are organizations
where a large number of researchers come together to
strengthen social relations as well as scientific relations.
The National Pathology Congress is organized in a
different city each year in our country and by a different
working group.
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Abstracts sent to be presented at the congress usually
have a certain word limit. Therefore, the abstracts in the
proceedings abstract book contain the main lines of the
study. Case selection, method, and statistical analysis
cannot be adequately included in the abstracts, and the
findings and the results obtained cannot be mentioned in
detail. The results of the abstracts that are not published
may not reach the potential readership and contribute to
the literature adequately (1). The high publication rate
of oral presentations presented in scientific congresses
is also an indicator of the high scientific quality of the
congress (2).

There is no data on the publication rate of oral
presentations presented in the National Pathology
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Congress in peer-reviewed journals. In this study,
we aimed to investigate the publication rate of oral
presentations presented at national pathology congresses
and their contribution to the literature.

MATERIAL AND METHOD

In our study, only open access data were used, therefore,
ethics committee approval was not required. In similar
studies about the publication rate in the literature, an
average of 20 months of follow-up period following
oral presentations was sufficient for the first results.
We included the 5-year national pathology congresses
between 2014 and 2018 in our study, and the cut-oft
date was December 2020. We obtained the abstracts
submitted between 2016-2018 from the official website of
the Journal of Current Pathology (http://guncelpatoloji.
org/) and the other years' from the congress abstract
books (3). We categorized the oral presentation abstracts
according to study design (prospective, retrospective),
in which institution the study is done (university
hospital, training and research hospital, or others), and
whether there was a thesis study. Studies in which the
preparations were re-evaluated and studies in the form
of file scanning were evaluated as retrospective studies.
The case series, reviews, and survey studies were also
evaluated as retrospective studies. Evaluations made by
taking new sections from paraffin blocks, experimental
studies, studies using a new immunohistochemical and
histochemical stain, molecular studies using new sections
were evaluated as prospective studies. The private
hospitals and laboratories and second step government
hospitals are grouped as other institutions.

We searched the national thesis center with the name
and authors of the study to see if the presented study
was a publication produced from the thesis of the
specialty in medicine (4). Then, we used the electronic
search database Google Scholar (Google Inc., Mountain
View, CA, USA) to analyze whether an abstract was
published as a full-text in a scientific journal. After
the finding published articles, the article's full title
and all author's (starting from the first author) were
searched in PubMed (National Library of Medicine,
Bethesda, MD, USA), and TUBITAK ULAKBIM (Cahit
Arf Information Center, Ankara, Turkey) databases
and cross-checked and confirmed that it was the final
publication (5-7).

The publication rates of oral presentations by years were
calculated, and all published presentations were analyzed
in terms of peer-reviewed journal type. Journals in which
abstracts were published were grouped according to their
indexing in the Master Journal List (Thomson Reuters,
NY, USA) and TUBITAK ULAKBIM (Cahit Arf Bilgi
Merkezi, Ankara, Turkey) databases. These journals
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were divided into three groups as SCI(E) and out of the
scope of SCI(E) international peer-reviewed journals
and national peer-reviewed journals according to their
indexing defined in the master journal list and Turkish
medical index.

The time between presentation and publication was also
analyzed.

The abstract presented and the last published article were
compared to assess any discrepancies such as the title of
the study, author names, number, order, and material
method. The article was deemed to have been published
if it contained at least one common hypothesis, study
design, or conclusion and had one co-author (presenter
or first author). However, studies with different sample
sizes and/or using extra material/methods were not
included. We chose the online publication dates of the
articles for analyzing the publication time in our study,
if not, the publication dates in the relevant journal as
data.

Statistical Analysis

Statistical analysis was performed using IBM SPSS
version 21.0 software (IBM Corp., Armonk, NY, USA).

The publication time of oral presentations was
given with the median, minimum, and maximum.
The numbers and frequencies of oral presentations
according to years, institutions, and study design,
whether they are thesis studies and whether they are
published or not, and the number and frequencies of
the published abstracts according to years, institutions,
study design, whether they are thesis studies and the
journals in which they are indexed, were evaluated with
descriptive statistics. Comparison of publication rates
and indexing journals were evaluated using the chi-
square analysis due to congress year, institutions type,
thesis study, and study design. The Chi-square test or
Fisher-Freeman-Halton Exact test (when chi-square
test assumptions do not hold due to low due to low
expected cell counts), where appropriate, was used to
compare. The parameters with more than two variables
were grouped as two in sequence and turned into tables
with four compartments. The statistical difference
between these new groups was analyzed with the chi-
square test and the parameter that made a significant
difference was determined. As the publication time
was not normally distributed the Kruskal-Wallis
test were conducted to compare this parameter and
institutions, congress year, and indexing. The Mann-
Whitney U test was performed to test the significance
of pairwise differences using Bonferroni correction to
adjust for multiple comparisons. A p-value of <0.05
was considered statistically significant with a 95%
confidence interval (CI).
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RESULTS

Between 2014 and 2018, 378 studies were presented orally
at national pathology congresses. The distribution of the
presentations according to these years are 30 (7.9%),
60 (15.9%) 64 (16.9%) 74 (19.6%) and 150 (39.7%),
respectively. In the 5-year analysis, the total number of
abstracts accepted for presentation at congresses were
879, 1002, 687, 728 and 771, respectively, by years. 3.41%
(n=30) of the abstracts in 2014, 5.89% (n=60) in 2015,
9.31% (n=64) in 2016, 10.16% in 2017 (n=74) and 19.45%
(n=150) in 2018 were orally presented. 199 (52.6%) of
the presentations were designed prospective and 179
(47.4%) were retrospective studies. Of the retrospective
studies, 0.03% (n=6) were survey studies, 0.05% (n=10)
case series, and 0.027% (n=5) case reports. In addition,
64 (16.9%) of these abstracts are studies obtained from
specialty theses in medicine. Of the institutions where
the studies were conducted, 278 (73.5%) were university
hospitals, 89 (23.5%) were training and research hospitals,
and 11 (3.0%) were other institutions (Table 1).

There was no statistically significant difference in the
rate of publication of abstracts among the institutions
(p=0.127). There was no statistically significant difference
between the publication rate of the abstract and whether
it was a thesis study or not (p=0.822). The publication rate
of the studies presented at the 2018 national pathology
congress was found to be significantly lower than in other
years (p=0.001). In addition, the publication rate was
found to be significantly higher in the prospective design
of the study than in the retrospective (p=0.031) (Table 2).

The average publication time of the oral abstracts
presented was 15.0+12.3 (0.1-68.9) months. When the
publication times of these abstracts were examined, it was
found that there was no significant difference between
the institution where the study was conducted, the study
design, the congress year in which it was presented, and
the journals indexed (p=0.424, p=0.132, p=0.324, and
p=0.320 respectively). However, the publication time of
the abstracts obtained from thesis studies was significantly
longer compared to non-thesis studies (p=0.004) (Table 3).

Table 1. Baseline characteristics of orally presented abstracts

Institution Study design
The Presented = hand Y g Thesis Publication
congress abstracts University esearchi an Other Prospective  Retrospective study rate
year training hospital
n (% total ) n (% per year )
2014 30 (7.9) 23 (76.7) 7 (23.3) 0 (0) 22 (73.3) 8 (26.7) 3(10.0) 16 (53.3)
2015 60 (15.9) 39 (65.9) 17 (28.3) 4(6.7) 33 (55.0) 27 (45.0) 12 (20.0) 20 (33.3)
2016 64 (16.9) 48 (75.0) 15 (23.4) 1(1.6) 33 (51.6) 31 (48.4) 12 (18.8) 17 (26.6)
2017 74 (19.6) 59 (79.7) 13 (17.6) 2(2.7) 48 (64.9) 26 (35.1) 16 (21.6) 24 (32.4)
2018 150 (39.7) 109 (72.6) 37 (24.7) 4(2.7) 63 (42.0) 87 (58.0) 21 (14.0) 25 (16.7)
Total 378 (100) 278 (73.5) 89 (23.5) 11 (3.0) 199 (52.6) 179 (47.4) 64 (16.9) 102 (27.0)
Table 2. Publication rates of orally presented abstracts Table 3. Publication time of orally presented abstracts
Published n (%) Publication time
p value (month) p value
Yes No Median (Min - Max)
The congress year 0.83 Institution 0.424¢
P P T Research and training hospital 11.6 (0.2-58.3)
=) 6.7 Other 26.6 (26.6-26.6)
2016 17 (26.6) 47 (73.4) Thesis study 0.004%
2017 24 (32.4) 50 (67.6) 0.001%* Yes 20.3 (8.5-43.5)
2018 25(167) 125 (83.3) ol 11.4 (0.1-68.9)
Lo . Study design 0.132¢
LT D 127 Prospective 14.5 (0.1-68.9)
University 71 (25.5) 207 (74.5) Retrospective 10.8 (0.2-40.4)
Research and training The congress year 0.324¢
hospital WER7) ) 2014 15.9 (0.4-68.9)
Other 1(9.1) 10 (90.9) 2015 10.0/(0.1-58.3)
Thesis Stud 08 2016 15.4 (0.3-40.4)
ests Study : 2017 14.0 (1.6-36.2)
Yes 18 (28.1) 46 (71.9) 2018 10.8 (0.2-26.6)
No 84 (26.8) 230 (73.2) Indexing 0.320¢
. , SCI(E) 12.9 (0.2-68.9)
Study d 0.031**
ucy cesign IPR] 9.3 (0.1-29.8)
Prospective 63 (317) 136 (683) N] 16.0 (09—583)
Retrospective 39 (21.8) (78.2) “p-value’s calculated by the Kruskal-Wallis analysis, *p-value’s calculated by the Mann
Whitney U analysis, *Significantly different values, SCI(E): Science citiation index
*p-value’s calculated by chi-square analysis, *p-value’s calculated by Fisher-Freeman- (expanded), IPR]: out o% the scope of SCI(E) international peer-reviewed journals, NJ:
Halton Exact test, ‘Significantly different values National peer-review journal
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When the indexing of the journals in which the abstracts
were published was evaluated, it was seen that the congress
where the study was presented with the institution did
not make a significant difference (p=0.314). In addition,
it was found that prospectively designed studies were
significantly more published in SCI (E) indexed journals
than retrospective studies (p=0.02) (Table 4).

Table 4. Indexing of published abstracts

Indexing n (%) p value
SCI IPR] NJ

Institution 0.314°
University 45 (63.4) 13(18.3) 13(18.3)
Ei?ﬁ?;;hh%‘;ﬁital 18 (60.0) 5(16.7) 7(23.3)

Other 0(0.0) 1(100.0) 0(0.0)

Thesis study 0.077°
Yes 7(38.9) 6(33.3) 5(27.8)

No 56 (66.6) 13 (15.5) 15(17.9)

Study design 0.02*
Prospective 44(69.8) 12(19.1) 7(11.1)
Retrospective 19 (48.8) 7(17.9) 13(33.3)

The congress year 0.275
2014 13(81.2) 1(6.3) 2 (12.5)

2015 13 (65.0) 4 (20.0) 3 (15.0)
2016 13(76.4) 2(11.8) 2(11.8)
2017 13 (54.1) 4(16.7) 7 (29.2)
2018 63 (61.8) 19 (18.6) 20 (19.6)

*p-value’s calculated by chi-square analysis, *Si tgmﬁca.nt_ly different values, SCI(E):

Science citation index (expanded), IPRJ: out of the scope of SCI(E) international peer-

reviewed journals, NJ: National peer-review journal

DISCUSSION

Our study is the first study of the publication rate of
oral presentations presented at the national pathology
congresses in Turkey. In national pathology congresses,
as in other congresses, abstracts are evaluated in a
detailed scoring system. Abstracts that do not meet the
criteria for being an oral presentation are either accepted
as poster presentations or rejected. It is considered that
these papers, which are examined and selected, are
highly likely to be published in peer-reviewed journals
(8,9).

The rate of oral presentations in the national pathology
congress is increasing year by year. While this rate
was 3.41% (n=30) in 2014, it increased to 19.45%
(n=150) in 2018. The increase in the scientific quality
of the studies is an important factor that increases the
rate of acceptance of the submitted abstracts as oral
presentations. In the increase of this rate, the obligation
to make oral presentations at national and international
scientific meetings was brought to the criteria of associate
professorship determined by the higher education board,
which may have led researchers to prepare better quality
studies and make oral presentations.
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After two years of follow-up, 27% of the abstracts
presented in the national pathology congresses held
consecutively between 2014-2018 were published in
a peer-reviewed journal. This rate is lower than other
international pathology congresses and congresses in
other branches. In the study conducted by Song et al.,
the publication rate of the abstracts presented in USCAP
was found to be 36% and it was stated that the average
was between 30-50%. In this study, the publication rates
of the poster and oral presentations were examined, and
the publication rate of oral presentations was found to
be higher (1). The low publication rate in our study may
be related to the shorter follow-up period. Considering
the publication rate by year, the publication rate in 2018
(16.7%) was found to be significantly lower than in other
years (Table 2). In 2014, this rate is 53.3%. We think
that the lengthening of the follow-up period affects the
duration of the publication.

Considering the study designs of the abstracts, 52.6%
were prospective and 47.4% were retrospective studies.
Case series, case reports, and questionnaire studies were
included in the retrospective group.

In our study, 31.7% (n=63) of the prospectively designed
studies and 21.8% (n=39) of the retrospectively designed
studies were published. When evaluated according to
study design, the publication rate in prospective studies
was found to be significantly higher than retrospective
studies (p=0.031). This can be explained by the higher
publication quality of prospective studies. The fact that
retrospective studies give repetitive results and that
refereed journals generally give priority to articles that
give comprehensive and new results may be among the
factors that reduce the rate of publication. In addition,
the fact that peer-reviewed journals do not receive case
reports or they accept very rare and specific cases may
be one of the factors that reduce the rate of publication
in the retrospective group.

Considering the congress time and publication time, the
average period of publication was found to be 15 months.
In the study of Aksiit et al, this period was found to be
16.7 months on average, and 18.4 months in the study
of Scherer et al. (9,10). The average publication time
in our study is shorter than in other studies. Variables
such as the differences in the evaluation stages between
journals, the time waited by the referees, the difference
in the number of issues published annually may affect
this period. When the publication times of these
abstracts were examined, it was found that there was
no significant difference between the institution where
the study was conducted, the study design, the congress
year in which it was presented, and the journals indexed
(p=0.424, p=0.132, p=0.324, and p=0.320 respectively).
However, the publication time of the abstracts obtained
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from thesis studies was significantly longer compared to
non-thesis studies (20.6+9.5 months). While trying to
adapt in the first years of the specialty, not having enough
time to publish the specialty theses, the concerns caused
by the inexperience in the first days of the specialization
may be among the reasons that suspend the article from
writing.

Considering the institutions to which the abstracts were
sent in our study, although there was no statistically
significant difference between the institutions, the
rate of sending abstracts from university hospitals was
the highest (73,5%). training and research hospitals
follow with a 23.5% publication rate. In the study of
Aksiit et al., the publication rate of abstracts sent from
university hospitals was found to be significantly higher
than other institutions (9). In the study of Oktay et al.
evaluating the publication rate of abstracts presented at
national cardiology congresses, the rate of publication
sent from training and research hospitals was found to
be higher. In their study, they associated these hospitals
as specialized with experienced staff (11).

The publication rate of oral presentations made in
pathology congresses in SCI(E) indexed journals was
higher than in other journals. It was reported that the
SCI(E) publication rate was 85.7% in Oktay et al.'s
study and was 48.5% in Aksiit et al.'s study (11). In our
study, this rate was found to be 62%. In addition, 19%
of the publications were published in national refereed
journals and 19% in other international refereed
journals other than SCI(E). Although the publication
of the presented study in high impact factor journals
shows the high scientific quality of the congresses, it is
a matter of debate whether the number of publications
in international refereed journals is an indicator of
scientific performance (12). To evaluate the quality of
publications, factors such as the number of citations
and the h index should also be considered (13). We
did not evaluate the number of citations of the oral
presentations published in our study and the impact
factors of the journals.

Our study has some limitations. Google Scholar,
PubMed, and TUBITAK ULAKBIM databases were
used for scanning. For this reason, may not have
been able to access the articles published in different
databases. Poster presentations were not included in
the study. Due to the limited number of studies on the
publication rate of presentations presented in pathology
congresses, sufficient comparisons could not be made.

CONCLUSION

As a result, the publication rate of oral presentations in
pathology congresses is close to other congresses. To

reach the same level as international congresses, we think
that this ratio will increase by increasing the scientific
quality of the studies. We believe that researchers should
develop not only oral presentations but also encouraging
methods to transform studies into publications. Giving
make scientific research training during residency may
contribute to increasing this rate.
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ABSTRACT

Aim: The aim of our study is to investigate the effect of rehabilitation support after intertrochanteric femur fractures on men
and women. The results of the groups consisting of male and female patients who received and did not receive rehabilitation
support were compared both between the same sexes and between different sexes.

Material and Method: One hundred twenty four patients were evaluated under two groups according to whether they received
rehabilitation support or not. First group (no rehabilitation support) consists of 42 females, and 29 males, and second group
(rehabilitation support) consists of 30 females, and 23 males. While the patients in the first group performed the exercises
themselves at home, the patients in the second group received rehabilitation support under the guidance of a physiotherapist.
The patients in both groups were also evaluated under 2 subgroups as male and female.

Results: There was no significant differences between both groups in terms of mean age, female male ratio, fracture type,
mean follow-up time, Harris hip score, Barthel life index, Parker and Palmer Mobility Scale before fracture. There was also no
significant difference between the subgroups of the both groups. Harris hip score, Barthel life index, and Parker and Palmer
Mobility Score of males were better than females at the final follow-up in the first group. The results of females were worse
than pre-fracture, but there was no difference in males at the final follow-up. Harris hip score, Barthel life index, and Parker
and Palmer Mobility Score of males were better than females at the final follow-up in the second group as first group. While
the results of females were not different compared to pre-fracture, the results were better in males at the final follow-up. When
the female and male subgroups of both groups were compared with each other, it was determined that the results in male and
female subgroups in the 2nd group were significantly better.

Conclusion: The continuity of rehabilitation support after hospital discharge is very important. Although rehabilitation

support positively affects the results in male and female, it is much more important for female than male.

Keywords: Intertrochanteric femural fracture, rehabilitation support, functional results

INTRODUCTION

Intertrochanteric femural fracture is one of the most
common proximal femoral injuries in the elderly
population (1). The comorbidities such as decreased
bone mineral density, physical functional insufficiency,
undernutrition, cognitive impairment, and vision
problems increase risk of intertrochanteric femur fracture
atelderly patients (2). Thelife expectancy of the population
has increased in the last decade. Intertrochanteric femur
fracture has become an important health problem with
the increase in the elderly population (1).

Mortality and morbidity increase if patients remain
bedridden for a long time after intertrochanteric
femural fracture. Prolonged immobilization causes
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morbidities like pressure ulcer, urinary tract infection,
and respiratory tract infection. Early mobilization and
rehabilitation play an important role in preventing these
complications (3).

Surgical treatment is the best option in intertrochanteric
femural fracture (4). Stable fixation should be provided
with the implants. The patients should be mobilized in
the early postoperative period. (5). Early mobilization
and rehabilitation are started under the guidance of a
physiotherapist. This process does not exceed 7-10 days.
While some patients do not receive rehabilitation support,
some patients continue their rehabilitation under the
guidance of a physiotherapist after hospital discharge.
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The aim of our study is to investigate the effect of
rehabilitation support after intertrochanteric femur
fractures on men and women. The results of the groups
consisting of male and female patients who received and
did not receive rehabilitation support were compared
both between the same sexes and between different
sexes.

MATERIAL AND METHOD

This retrospective, clinical trial was approved by the
Clinical Researchs Ethics Committee of Gaziosmanpasa
Training and Research Hospital (Date: 17.03.2021,
Decision No: 2021-227) and was performed in
accordance with the tenets of the Declaration of Helsinki
(6). All methods were performed following the relevant
guidelines and regulations. After informing the patients
about the possible side effects of the treatments, a written
informed consent was obtained from each patient.

Thisstudyincludedindependentlylivingintertrochanteric
femoral fracture patients, over 70 years of age, who were
surgically treated in January 2014 and January 2019. The
patients were operated within 10 days after injury. The
exclusion criterias were inability to reach the patient,
death of the patient, a history of the other side proximal
femoral fracture, additional fractures, and pathologic
fractures. The fracture type was evaluated according to
AO classification (7). 31.A1 and 31.A2 type fractures
were included in our study.

The patients included in the study were found by scanning
the hospital archive, which has been kept regularly since
the beginning of 2014. Patients with missing data were
not evaluated. Two hundred seventy five patients were
evaluated retrospectively from the hospital archive. One-
hundred fifty-one patients were not included in our
study. 72 patients could not be reached, 32 patients did
not come to the last follow-up, 30 patients had additional
fractures in their lower extremities, 12 patients had a
history of proximal femur fracture on the contralateral
side, and 5 patients had pathological fractures. One-
hundred and twenty-four patients were included in our
study. At the time of fracture, all patients were either living
in their own home or in some sort of community housing
comparable to their own home. They had either fully
independent or partially assisted lifestyles. All patients
were independently mobilized without assistive device.
The patients were evaluated under two groups according
to whether they received rehabilitation support under the
guidance of a physiotherapist hospital discharge. Group
1 (No Rehabilitation Support) consists of 42 females, and
29 males, and group 2 (Rehabilitation Support) consists
of 30 females, and 23 males. The patients were called
to the hospital to perform control examinations and
radiological evaluations.
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Rehabilitation was initiated under the guidance of a
physiotherapist on the first day after surgery for the
patients in both groups. Rehabilitation continued until
hospital discharge. The mean hospital discharge time was
5.39+2.70 days in group 1 and 5.58+2.69 days in group
2. Informative brochures were given to the patients at
discharge for the continuity of rehabilitation. The patients
in first group did not receive rehabilitation support and
tried to do their exercises themselves. The patients in
the 2nd group received rehabilitation support under the
guidance of a physiotherapist in a nursing home or in
their own homes.

All patients received the same rehabilitation support
that was started at the end of 2013. This rehabilitation
support was applied in the same way to all patients who
were operated for hip fracture in the Orthopaedics
and Traumatology service. Rehabilitation support was
implemented to include the following: strengthening
exercises mainly for hip flexors, extensors, abductors,
and knee extensors; range-of-motion (ROM) exercises,
mainly for the hip joint; balance training; functional
training such as sit-to-stand training, ambulation training,
and stair climbing; practice of safe and efficient transfer
techniques; adjustment of walking aids; and adaptation and
modification of the living area. The exercises were applied
according to the individual capacity and general condition
of each patient. Two times a day for 10 repetitions for each
item were performed. The number of repetitions and sets
was increased if the patients tolerated these exercises under
the guidance of a physiotherapist. 0.5-1 kg sandbags were
used as resistance according to the individual capacity of
each patient. If the patients had any discomfort during
rehabilitation, rehabilitation was suspended. Rehabilitation
support was continued for 3 months.

The pre-fracture Harris Hip Score, Barthel Life Index,
Parker and Palmer Mobility Score of the patients
were calculated with the forms filled in verbally
when the patients were admitted to the hospital due
to the fracture. These informations were obtained
from hospital records. The values at the last controls
were not taken from the hospital records. The same
physiotherapist calculated these scores by calling the
patients for control. Fracture healing was controlled by
direct radiography at final follow-up. Evaluation of the
patients was made according to the Harris Hip Score
for clinically, Barthel Life Index for daily life activities
and Parker and Palmer Mobility Score for mobilization
by the same physiotherapist in Gaziosmanpasa Training
and Research Hospital at final follow-up (8-10).

Statistical Analysis

The data were compared using Student’s unpaired t test/
Mann-Whithey test for quantitative measurements,
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and Chi-square test/Fischer exact test for qualitative
measurements. A p value below 0.05 was considered
significant. The data were entered in MS Excel spread
sheet,and statistical analysis was done using Statistical
Package for Social Seciences (SPSS) version 16.0.

RESULTS

Comparison of Male and Female in Group 1 (No
Rehabilitation Support)

In the pre-fracture evaluation; forty-two females for
an average of 25.42+8.41 months and 29 males for a
mean of 27.68+9.66 months were evaluated. There was
no statistically significant difference between males and
females in terms of mean age, follow-up time, and fracture
type according to AO classification (p> 0.05) (Table 1).

The Harris hip score of females was poor in 20, moderate
in 12, good in 7, and excellent in 3. Eight had poor, 12
had moderate, 7 had good, and 2 had excellent results
in males. Nine patients were independent, 28 patients
were minimally dependent, and 5 patients were partially
dependent according to the Barthel life index in females.
Six patients were independent, 22 patients were minimally
dependent,and 1 patient was partially dependent in males.
The mean value was 6.38+1.22 in females and 6.82+1.07
in males according to Parker and Palmer Mobility Score
(Table 1). There was no statistically significant difference
between males and females in terms of Harris hip score,
Barthel life index and Parker and Palmer Mobility Scale
at pre-fracture period (p>0.05), (Table 1).

In the last follow-up evaluation; the Harris hip score
of females was poor in 38, good in 3, and excellent in 1.
Sixteen had poor, 6 had moderate, 6 had good, and 1 had
excellent results in males. Two patients were independent,
9 patients were minimally dependent, 22 patients were
partially dependent, 8 patients were very dependent, and
1 patient were totally dependent according to the Barthel
life index in females. Four patients were independent,
17 patients were minimally dependent, and 8 patient
was partially dependent in males. The mean value was
5.42+1.67 in females and 6.72+0.88 in males according to
Parker and Palmer Mobility Score. (Table 1). There were
statistically significant differences between males and
females in terms of Harris hip score, Barthel life index,
and Parker and Palmer Mobility Scale at last follow-up in
the first group (p<0,05), (Table 1). The result was better
in males. Harris hip score, Barthel life index and Parker
and Palmer Mobility Scale results in the last follow-up
were compared with the pre-fracture results. The results
were statistically significantly worse in females at the last
follow-up (p<0.05). There was no statistically significant
difference between the final follow-up results and pre-
fracture results in males (P>0.05), (Table 1).

Comparison of Males and Females in Group 2
(Rehabilitation Support)

In the pre-fracture evaluation; the mean follow-
up period was 27.60+12.06 months in females and
30.43+12.10 months in males in the second group
(Rehabilitation Support). There was no statistically
significant difference between males and females in
terms of mean age, follow-up time, and fracture types
according to AO classification (p> 0.05) (Table 2).

Table 1. Patient characteristics, functional scores, and mobility

scores in group 1 (no rehabilitation support)

Non-rehabilitation Female Male P
group (No:42) (No:29)
Mean Age 76.25+4.84 77244471  0.3928
Mean Follow-up
Period (month) 25.42+8.41 27.6849.66  0.3119
AO Classification 0.6220
Al 24 19
A2 18 10

Operation Period 5.61+2.71 5064271  0.4042
(day)
Elr.e‘OPerat“’e Harris 703041150  74.34+1029  0.0955

ip Score
Pollow-up Harris Hip 50 6011536 68.86+11.92  <0.0001

core
P <0.0001 0.0737
Ere operative Barthel =00 015119 7215828119 0.0861
Life Index
Lol lov=uyp Havilic] 49.76£1557  66.72£11.36  <0.0001
Life Index
P <0.0001 0.0671
Pre-operative Parker ¢ 54,7 55 6.82+1.07 01194
Palmer Mobility Score O CeT :
Follow-up Parker
Palmer Mobility Score 5424167 6.7240.88  0.0007
P 0.0103 0.6320

Table 2. Patient characteristics, functional scores, and mobility

scores in group 2 (rehabilitation support)

e en Female

Rehabilitation group (No:30) Male (No:23) P
Mean age 78.23+6.09 76.60£5.75 0.3260
Mean follow-up 27.60+12.06  30.43+12.10  0.4016
period (month)
AOQ classification 0.7750

Al 20 14

A2 10 9
Operation period 5.40+2.94 5.82+2.38 0.5633
(day)
Pre-operative 72.90+13.68  71.78+14.03  0.8435
Harris hip score
Follow-up 7446+13.72  82.13+13.80  0.0381
Harris hip score
P 0.6150 0.0108
Pre-operative
Barthel life index 71.66+£1527  70.86+12.40  0.8014
Follow-up
Barthellitsindex 68.00£14.77  77.39+13.30  0.0173
P 0.4156 0.0429
Pre-operative Parker 6.63+1.06 6.47+1.27  0.5401
Palmer mobility score
Follow-up Parker 6.76+1.22 7474137 00305
Palmer mobility score
p 0.4311 0.0124
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The Harris hip score of females was poor in 13,
moderate in 6, good in 7, and excellent in 4. Ten had
poor, 5 had moderate, 5 had good, and 3 had excellent
results in males. Thirteen patients were independent,
11 patients were minimally dependent, and 6 patients
were partially dependent according to the Barthel life
index in females. Nine patients were independent, 12
patients were minimally dependent, and 2 patients
were partially dependent in males. The mean value was
6.63£1.06 in female and 6.47+1.27 in male according
to Parker and Palmer Mobility Score (Table 2). There
was no statistically significant difference between the
second group males and females in terms of Harris hip
score, Barthel life index and Parker and Palmer mobility
scale at pre-fracture period (p>0,05) (Table 2).

In the last follow-up evaluation; the Harris hip score
of females was poor in 11, moderate in 8, good in 6,
and excellent in 5. Three had poor, 4 had moderate, 9
had good, and 7 had excellent results in males. Thirteen
patients were independent, 11 patients were minimally
dependent, and 6 patients were partially dependent
according to the Barthel life index in females. Nine
patients were independent, 12 patients were minimally
dependent, and 2 patients was partially dependent in
males. The mean value was 6.76+1.22 in female and
7.47+1.37 in male according to Parker and Palmer
Mobility Score (Table 2). There were statistically
significant differences between the second group males
and females in terms of Harris hip score, Barthel life
index and Parker and Palmer mobility scale at last
follow-up (p<0,05) (Table 1). Better results were
obtained in males. Harris hip score, Barthel life index
and Parker and Palmer mobility scale results in the
final follow-up were compared with the pre-fracture
results. There was no statistically significant difference
between the final follow-up results and pre-fracture
results in females (P>0.05), (Table 2). The results were
statistically significantly better in males at the last
follow-up (p<0.05).

Comparison of Females in Group 1 and Group 2

There was no statistically significant difference between
group 1 and group 2 females in terms of mean age,
follow-up time, fracture types according to AO
classification, pre-fracture Harris hip score, Barthel life
index and Parker and Palmer Mobility Scale (p>0.05),
(Table 3).

Statistically significantly better results were obtained in
Group 2 females in the final follow-up (p>0.05) (Table 3).

Comparison of Males in Group 1 and Group 2

There was no statistically significant difference between
group 1 and group 2 males in terms of mean age,
follow-up times, and fracture types according to AO
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classification, pre-fracture Harris hip score, Barthel life
index and Parker and Palmer Mobility Scale (p> 0.05),
(Table 4).

Statistically significantly better results were obtained in
Group 2 males in the final follow-up. (p>0.05), (Table
4).

Table 3. Female patient characteristics, functional scores, and
mobility scores in both group

Non- Rehabilitation
Female rehabilitation group P
group (No:42) (No: 30)
Mean age 75.97+4.54 78.23+6.09 0.0923
Mean follow-up 25.42+8.41 27.60£12.06  0.3999
period (month)
AOQ classification 0.4688
Al 24 20
A2 18 10
Operation period 5.61%2.71 5404294 07489
(day)
E.re‘operaﬁve Harris 763041150  72.90+13.68  0.4646
ip score
Follow-up Harriship 506011536 744621372 <0.0001
score
Pre-operative
T s 68.69+12.10  71.66+15.27  0.4137
Follow-up
Borthel life index 49.76+15.57  68.00£14.77  <0.0001
Pre-operative Parker 6.38+1.22 6.63+1.06  0.4387
Palmer mobility score
Follow-up Parker 5.42+1.67 6.76£1.22  0.0007
Palmer mobility score

Table 4. Male patient characteristics, functional scores, and
mobility scores in both group

Non- Rehabilitation
Male rehabilitation group P
group (No:29) (No: 23)
Mean age 77.24+4.71 76.60+5.75  0.6724
Mean follow-up 27.6849.66  30.43+12.10  0.3805
period (month)
AOQ classification 0.7778
Al 19 14
A2 10 9
Operation period 5.06+2.71 5.8242.38  0.2901
(day)
Pre-operative 74.34+10.29 71.78+14.03  0.5430
Harris hip score
Follow-up 68.86+11.92 82.13+13.80  0.0003
Harris hip score
Pre-operative
Barthel life index 72.58+8.19 70.86+12.40  0.9119
Follow-up
Borthel life index 66.72+11.36 77.39+13.30  0.0017
Pre-operative Parker 6.82+1.07 6.47+127  0.2330
Palmer mobility score
Follow-up Parker 6.72+0.88 747+137  0.0072
Palmer mobility score
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DISCUSSION

The life expectancy of the general population is
increased significantly in the past decades. The
prevalence of proximal femur fractures and particularly
intertrochanteric femoral fractures increases as the
quality of bone decreases with age (11).

The success of the surgical treatment and the union of the
fracture after fixation are not sufficient for the successful
clinical results. Rehabilitation and early mobilization
are very important for clinical results. The success in
the functional results is significantly related with the
ambulatory ability (12). Therefore, mobilization and
rehabilitation support is very important to increase the
mobilization capacity in the early period (3).

The proximal femoral nail was a treatment choice for
intertrochanteric femoral fracture. Rehabilitation and
mobilization can be started immediately after surgery
(13). Therefore, we preferred proximal nail in the surgical
treatment of our patients.

Hospital-based  rehabilitation  positively  affects
functional results. However, the high cost of hospital-
based rehabilitation is a problem (14). Nowadays,
hospital stays are not long enough for rehabilitation due
to high costs. Therefore, rehabilitation support plays an
important role after hospital discharge. Post-hospital
rehabilitation includes a rehabilitation facility, a skilled
nursing facility, and home-based physical therapy (15).
There was no significant difference between hospital-
based therapy and home-based therapy at 12-month
follow-up. Only hospital-based therapy gives better
results in terms of upper extremity motor strength (16).

Functional results were better in patients who received
rehabilitation support in the study of Lahtinen et al.
(14). Functional outcomes are expected to be better in
arthroplasty than in osteosynthesis with intramedullary
nail or plate screws (17). The results of males and females
were not compared in these studies (14).

The effect of rehabilitation on hip fracture was evaluated
in a study conducted by Lieberman et al. However, the
study included a heterogeneous patient group with
different hip fractures and different treatment options.
While arthroplasty was applied to some of the patients,
osteosynthesis was applied to the others. No research
has been conducted on patients who do not receive
rehabilitation support (18).

Magazine et al. compared two different rehabilitation
support after hip fracture. A homogeneous patient group
was also not included in this study. The patients with
different hip fractures and different treatment options
were included in the study. The effect of gender on the
results has not been studied. It was determined that the

effect of two different rehabilitation supports on the
results was not different (19).

The patients were not evaluated in homogeneous groups
in these studies investigating the effect of rehabilitation
on hip fractures. Our study was conducted on a
homogeneous group. There is no study in the literature
on the effect of rehabilitation in patients who underwent
proximal nailing for intertrochanteric femoral fractures.
We compared the results of patients who received
rehabilitation support and those who did not, and the
effect of whether there was rehabilitation support in male
and female patients.

CONCLUSION

It was found that rehabilitation support affects the results
positively in intertrochanteric femoral fractures fixed
with a proximal femoral nail in our study. Although
rehabilitation support was not applied in males, it was
determined that pre-fracture functional values were
reached in the final follow-up. Pre-fracture functional
results could not be achieved in females who did not
receive rehabilitation support at the final follow-up. Lack
of rehabilitation support negatively affects outcomes in
females. On the other hand, the results were much better
than before fractures in males who received rehabilitation
support. Rehabilitation support is very important for
both females and males. Even if rehabilitation is not
applied to male patients, they regain their previous
functional capacity. If post-surgical rehabilitation is not
applied, the results are much worse in females. Therefore,
rehabilitation should be applied after surgical treatment
of intertrochanteric femoral fractures especially in
females.
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ABSTRACT

Aim: We aimed to determine the difference between cerebral perfusion and cortical thickness between first attack and recurrent

in major depression patients.

Material and Method: Our study was conducted prospectively between 01.03.2017-03.03.2018 in Izzet Baysal University
Department of Psychiatry. 40 patients (21 first episodes and 19 recurrent episodes) diagnosed with depression according to
DSM 5 by the American Psychiatric Association and a control group of 16 healthy individuals were evaluated for cerebral
blood flow and cortical thickness with Perfusion MRI. Patients were also evaluated by Hamilton depression rating scale.

Findings: The cortical thickness was significantly decreased in recurrent attacks.There was no significant difference of CBF
in first episode and recurrent episodes, except cingulate cortex, which showed significantly reduced CBF values in recurrent
group. In patients with higher Hamilton depression scale points, the CBF values of insular cortex were decreased.

Conclusion: These findings suggests that cortical atrophy and activation of default mode network in recurrent episodes which

leads to decreased response to treatment.

Keywords: Depression, cerebral perfusion, cortical thickness, MRI

INTRODUCTION

Major depression (MD) is a common and episodic
disorder, which often causes a significant functional
loss and even death due to suicide (1,2). It is possible to
improve the quality of life of MD patients with a correct
diagnosis and treatment. There are many neuroimaging
studies evaluating the pathophysiological process of
depression using different imaging modalities (3-5).
Positron emission tomography (PET), single photon
emission computed tomography (SPECT), computed
tomography (CT) angiography and perfusion magnetic
resonance imaging (MRI) were often used to evaluate
cerebral blood flow (6,7) and some of these reports
showed alterations in both the cerebral blood flow and
cortical thickness in MD patients compared to healthy
controls (HC) (8-10). The decrease in cortical thickness
and limbic system volume was found to be associatied
with the number of the depression episodes in some of
these reports (10-12). Decreased blood flow to cerebral
cortical regions, such as frontal, cingulate and thalamic
cortices, were reported to be associated with depression
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and increased episode rate (13-15). The purpose of this
study was to determine whether there was a difference
in cerebral blood flow and cortical thickness between the
first and recurrent depressive episode patients compared
to healthy controls.

MATERIAL AND METHOD

The study was carried out with the permission of Clinical
Researches Ethics Committee of Bolu Abant Izzet Baysal
University (Date: 09.03.2017, Decision No: 2017/31).
All procedures were carried out in accordance with the
ethical rules and the principles of the Declaration of
Helsinki.

Participants

40 major depression patients who applied to psychiatry
clinic of our hospital between 01.03.2017-01.03.2018
were enrolled in the study and diagnosed with a semi-
structured clinical interview (SCID-I) according to
DSM-IV criteria by an expert psychiatrist of at least 4
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years of experience. 21 of these patients were in their
first depressive episode and 19 of them had recurrent
depressive episodes. Patients under antidepressant
treatment, with a diagnosis of psychiatric disorder
other than major depression, with a poor cognitive
performance, with a sleep disorder, with a history of
alcohol and drug abuse, with a diagnosis of other medical
disorders which might affect cerebral blood flow or
cortical thickness (infections, neoplasms, traumatic brain
injury, demyelinating diseases, hypertension, stroke,
vasculitis, diabetes mellitus), with a contradiction to
MRI scanning (pacemaker, MRI incompatible implants,
claustrophobia, physical deformation which do not allow
patient to get into MRI device), and patients below 18
or above 60 years of age were excluded from the study.
The control group consisted of 16 healthy subjects with
the same exclusion criteria. Depression severity of the
patients and controls were evaluated with Hamilton
Depression Rating Scale (HDRS).

Image Acquisition and Data Analysis

Imaging wasmadeina 1.5 Tesla MRImachine (Symphony;
Siemens Medical Systems, Erlangen, Germany). A head
and/or neck surface coil was used. Participants in first,
recurrent episode and control groups underwent MRI to
obtain isovolumetric 3D T1 MPRAGE on sagittal plane
(TR: 2400, TE: 3.61, FOV: 240x100, slice thickness: 1.2
mm) prior to contrast medium administration. After the
contrast medium (Gadovist 15 ml, 01. mmol/kg, injection
rate 3 ml/sn prior to 20 ml SF push), GE T2* DSC
perfusion sequence (TR:2410, TE: 47, FOV: 230x100,
slice thickness 5 mm) was obtained. MR images of
patients were uploaded to a workstation (syngoMMWP
VE25A, Siemens AG, Berlin and Munich, Germany) for
evaluations and measurements.

The thickness of bilateral prefrontal, insular,
parahippocampal and cingulate cortices were measured
using the T1 MPRAGE images on the axial plane. rCBF
values of the same regions were measured in the axial
plane of rCBF map generated in the workstation with
a region of interest smaller than 1.5 cm2. A radiologist
with at least 5 years of experience made the radiologic
evaluation.

Statistical Analysis

The normality of rCBF and cortical thickness
measurements for each location in different groups was
tested with the Shapiro-Wilk normality test. Normally
distributed rCBF and cortical thickness data were
compared with one way ANOVA test and posthoc
comparisons were done using Bonferroni correction.
Non-normal distributed data were compared with
Kruskal Wallis ANOVA test.
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According to normal distribution, either Mann
Whitney U test or student t test was used to compare
the data between the two groups. The relation between
rCBE cortical thickness, depression severity, number
of depressive episodes was analyzed with Pearson
correlation analysis. Statistical significance was accepted
as 0.05 in all statistical tests. The differences between the
groups were also summarized with boxplots.

RESULT

There was no significant difference in the cortical
thickness and rCBF values between the right and left
hemispheres for all locations. The mean rCBF value in
the right and left parahippocampal cortex were 9.9 ml/
min and 9.8 ml/min in HC’s; 12.9 ml/min and 13.1 ml/
min the first episode group and 14.2 and 15.0 ml/min in
the recurrent episode group. The mean rCBF value in
the right and left prefrontal cortex were 13.8 ml/min and
13.7 ml/min in HC’s; 22.0 ml/min and 25.1 ml/min in
the first episode group and 17.5 ml/min and 17.9 ml/min
in the recurrent episode group. The mean rCBF values
in the right and left insular cortex were 12.6 ml/min and
12.7 ml/min in HC’s; 22.8 ml/min and 21.6 ml/min in
the first episode group and 19.6 ml/min and 18.6 ml/min
in the recurrent episode group. The mean rCBF values in
the right and left cingulate cortex were 10.0 ml/min and
8.5 ml/min in HC’s; 21.2 ml/min and 21.6 ml/min in the
first episode group and 13.6 ml/min and 13.7 ml/min in
the recurrent episode group. The control group had the
lowest rCBF values for each location.

The mean rCBF of the parahippocampal area was lower
than the other regions in the first episode group (p <0.05).
The lowest mean rCBF was in the parahippocampal
area (13.04+6.17) and the highest mean rCBF was in
the prefrontal cortex (23.60+13.60) in the first episode
group. When the locations were compared in pairs,
rCBF measurements in the parahippocampal cortex in
the first episode group was found to be lower than the
measurements in the prefrontal cortex and insular cortex
locations (p values, 0.003 and 0.002, respectively).

In the recurrent episode group, the lowest mean rCBF
value was in the cingulate cortex (13.67+5.18); while
the highest mean rCBF value was in the insular cortex
(19.13+7.65) but, there was no significant difference
between the mean rCBF values of the different locations
in the recurrent episode group (p=0.059).

When the mean rCBF values of the first episode group
was compared with the recurrent episode group, the
mean rCBF values were lower in the prefrontal, cingular
and insular cortices in the recurrent episode group
compared to the first episode group but, a significant
difference was found only in the cingulate cortex region
(p<0.05) (Figure 1).



] Health Sci Med 2022; 5(1): 38-44

Kiling et al. Cerebral perfusion in depression episodes

Parahipocampal Cortex Right

Parahipocampal Cortex Left

Prefrontal Cortex Right Prefrontal Cortex Left

Insular Cortex Right Insular Cortex Left

504 50 507 26 50+
*
409 407 40 409 26
L]
40
30 30 30 30 s
204 20+ 20 20
109 109 109 107
07 0 0 o
T T I 1 T, 1 T |
First Episode Recurrent Episodes First Episode Recurrent Episodes First Episode Recurrent Episodes First Episode  Recurrent Episodes

50+ 50—
ir25 *3
25
407 404 *
26
*
307 307 "
37
20 20+ ?
109 107 35
.35 .
0 0

T T T L)
First Episode Recurrent Episodes First Episode Recurrent Episodes

Cingulate Cortex Right Cingulate Cortex Left

50 50

409 407

30 30+

20+ 204

104 10
5

0 o

T T T T
First Episode Recurrent Episodes First Episode Recurrent Episodes

Figure 1. Comparing box plots of mean rCBF values of each location in first and recurrent episode groups. Note: regional cerebral blood flow

(rCBF) value is expressed in ml/min.

In the first episode patient group, there was a significant
positive correlation between rCBF value of the right
prefrontal cortex and the Hamilton depression scale score
(p <0.05). In the recurrent depression group, a significant
negative correlation was found between rCBF value of
the left insular cortex and the Hamilton depression scale
score (p=0.040) (Table 1).

Table 1. rCBF values of the healthy control, first episode and
recurrent episode groups

Region Healthy First episode Ree;il;l(')rggt p
control group
group
Parahippocampus
Right 9.90+5.92 12.91£7.06 14.24+7.01 0.144
Left 9.81+5.41 13.17+5.95 15.096.66 0.081
Mean 9.86+5.60 13.04+6.17 14.67+6.43  0.096
Prefrontal cortex
Right 13.86+£89.7*  22.05%£12.26* 17.52+8.90  0.027*
Left 13.71£7.45*  25.15+15.70® 17.95+7.55* 0.002*
Mean 13.79+£80.40*  23.60+13.60° 17.74+8.09  0.006*
Insula
Right 12.61+8.53*  23.87+£14.00*  19.64+8.24  0.007*
Left 12.78+8.50*  21.58+11.32*  18.62+7.49  0.017*
Mean 12.70+£8.41*  22.72+12.56*  19.13+£7.65  0.009*
Cingulate cortex
Right 10.02£7.00°  21.20£12.50® 13.62+5.03* <0.001*
Left 8.47+5.69° 21.60+11.90® 13.73+5.93> <0.001*
Mean 9.38+6.28° 21.39+12.60® 13.6745.18" <0.001*
Values are means (standart deviation), regional cerebral blood flow (rCBF) value is
expressed in ml/min, p values obtained from One-way ANOVA test , *p significant
at <0.05. *,*Same superscript letter indicates statistically significant difference in the
post-hoc comparison between groups.

There were no significant differences between the
cortical thickness of all localizations in the first
episode group and the control group (p>0.05) (Table
2). However, the cortical thickness of all localizations
of the recurrent episode group was significantly lower
than both the first episode group and the control group
(p<0.05) (Figure 2).

Table 2. Correlation between rCBF measurements of different

locations and Hamilton depression rating scale score of the first
episode and recurrent episode patient groups

Location First Episode  Recurrent Episode

Group (n:21) Group (n:19)

r P r P

Right Parahippocampal 0.345  0.125 -0.244  0.314
Left Parahippocampal 0.247 0.280 -0.176  0.470
Right Prefrontal 0.434*  0.0049 -0.113 0.646
Left Prefrontal 0.361 0.108 -0.046 0.853
Right Insular 0.325 0.151 -0.423 0.072
Left Insular 0.331 0.143 -0.474*  0.040
Right Cingulate 0.248 0.279 -0.074 0.762
Left Cingulate 0.123 0.596 -0.062 0.802
Pearson’s correlation analysis, * correlation coefficients significant at a=0.05.
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Figure 2. Mean cortical thickness values of the locations in each
group. Note: Value of cortical thickness is expressed in mm.

Table 3. Comparison of the cortical thickness values of the groups

Location Groups Mean il p value
thickness (mm)
) Control 0.318
ﬁﬁgﬁippocampal First episode 0.317 0.003*
Recurrent episode 0.290
Control 0.320
Left First episode 0.319
Parahippocampal <0.001*
Recurrent episode 0.297
Control 0.317
Right Prefrontal  First episode 0.314 0.010*
Recurrent episode 0.298
Control 0.318
Left Prefrontal First episode 0.314 0.010%
Recurrent episode 0.299
Control 0.309
Right Insular First episode 0.316 0.028*
Recurrent episode 0.298
Control 0.311
Left Insular First episode 0.317 0.002%
Recurrent episode 0.294
Control 0.311
Right Cingulate  First episode 0.299 0.008*
Recurrent episode 0.288
Control 0.309
Left Cingulate First episode 0.300 0.025%
Recurrent episode 0.293
p values obtained from ANOVA test, * p significant at a< 0.05, cortical thickness value
is expressed in mms.

DISCUSSION

The mean rCBF value of the cingulate cortex was found
to be significantly lower in the recurrent episode group
compared to the first episode group and the cortical
thickness were found to be significantly lower in all
locations in the recurrent episode group compared to
both first episode group and the control group.

There are studies that report a decrease in volume in
certain cerebral regions in patients with depression. It
was reported that there was a decreased right and left
hippocampal volume in recurrent depressive patients (8).
It was also stated that there were structural changes in
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the hippocampus at the first episode, however there was
no change in the volume. They additionally stated that
the volume loss was added to this shape disorder with
recurrent episodes (10,11). Those reports were consistent
with the results of this study, which showed significantly
decreased thickness in the parahippocampal cortices in
the recurrent episode group compared to control and
first episode groups. Less hippocampal shrinkage was
reported in patients responding to treatment (12).

Structural MRI studies in patients with depression
were reviewed and it was reported that shrinkage in the
prefrontal, anterior cingulate and orbitofrontal cortex was
greater than the hippocampus in two different studies.
These findings suggest that frontal and cingulate cortex
may play a role as hippocampus in the pathophysiology
of depression (16,17). Volume reductions were detected
in subcortical structures and cortical brain structures,
such as the anterior cingulate cortex and the prefrontal
cortex, which have an important role in cognitive
function (18). It was reported that the frontal lobe was
7.2% smaller in patients with depression than in healthy
controls (9). We also detected a reduction in cortical
thickness in prefrontal, cingulate and insular cortex in
recurrent episode group in comparison to the remaining
two groups. There are also studies reporting that volume
loss in depression-related structures may be hereditary;
however, further studies on this subject are necessary
(19,20).

Cortical thinning is thought to occur with recurrent
episodes due to intermittent and continuous changes
in rCBF values. Excessive activity of the limbic system,
which plays an active role in anxiety and depression,
might induce hypothalamic-pituitary-adrenal axis,
which in turn might cause an increase in glucocorticoid
release and a decrease in volume (21-23). In addition,
depression and chronic stress might cause an increase
in proinflammatory cytokines leading to a decrease
in serotonergic transmission and a reduction in brain-
derived-neurotrophic factor synthesis through the
activation of hypothalamic-pituitary adrenal axis which
results in neuronal apoptosis and glial damage (24). It was
reported that frontal hypoperfusion was due to a decrease
in glutamate, glutamine and gamma aminobutyric acid
levels and this resulted in a decrease in frontal neuronal
size and glial cell density (14). Emotion blunting in
depression was associated with a decrease in frontal
neuronal size and glial cell density due to hypoperfusion
and with treatment, an improvement was seen in these
hypoperfused areas (25-28).

In previous studies, it was reported that neurochemical
impairment due to hypoperfusion was effective in
the development of depression (29-33). A decrease
of rCBF primarily in the left hemisphere, specifically
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in the left temporal lobe, left prefrontal cortex and left
anterior cingulate cortex was reported in patients with
depression compared to healthy individuals (4,13,21,29).
It was also reported decreased cortical perfusion in
bilateral frontal regions and bilateral thalamic regions
in patients with refractory depressive disorder (RDB)
and in the left prefrontal cortex in patients with non-
refractory depressive (NRD) disorder (14). Decreased
blood flow in the cingulate cortex leads to a deterioration
in the regulation of emotion and a decrease in patient
motivation and an increase in depression. It may also lead
to an increased number of recurrent episodes (15). In our
study, there was also significant reduction in rCBF value
of the cingulate cortex in the recurrent group compared
to the first episode group. Probably this decreased blood
flow might cause a loss of function of the cingulate
cortex and thus contribute to the formation of depressive
symptoms through emotion dysregulation.

Also, a significant positive correlation between right
prefrontal cortex rCBF value and total depression
score was found in the first episode patient group.
Predominantly increased rCBF in the right hemisphere,
specifically in the right cerebellum, thalamus, frontal
lobe and anterior cingulate cortex in depressed patients
compared to healthy controls was reported in previous
studies (3,21). Right hemisphere is mostly responsible
for processing negative emotions and it was shown to be
activated by negative facial cues (34). So, in more severely
depressed patients a greater right prefrontal cortex
activity might be seen as in our study. But besides that,
blood flow might be increased in the right prefrontal
cortex in order to protect neurons in the first episode
group.

In addition, there was a significant negative correlation
between rCBF value of the left insular cortex and total
depression score in the recurrent depressive patients.
Anterior insula and the cingulate cortex is part of the
salince network (SN) and it is an internal hub mediating
the interactions between central executive network (CEN)
and default mode network (DMN) (35). It plays an active
role in activating CEN and deactivating DMN (36). DMN
is activated during tasks involving autobiographical-
episodic memory, self-referential processes including
self-monitoring and social cognitive processes related to
self and others. The decreased blood flow to insula might
cause an activation of the DMN resulting in overthinking
about self, past relations and events with others in
recurrent depressed patients. If this remembering and
rumination is about mostly negative events this might
cause an increase in depressive symptoms. In addition,
decreased activity in insula might cause a deactivation of
the CEN which is mostly involved in working memory,
judgement and decision making in the context of goal-

directed behavior. Thus, deactivation of CEN might
result in a deterioration in the above mentioned cognitive
functions.

In our study, rCBF values of bilateral cingulate cortex
and insula and bilateral cingulate and insular cortical
thickness were significantly decreased in recurrent attack
patients. Because of the decrease in the blood flow and
thickness of the insular and cingulate cortex, the DMN
might remain active and the excitations might not be able
to be forwarded to CEN, which might lead to a decreased
production of appropriate behavioral responses to salient
stimuli and an increase in ruminative thoughts about the
past so that the effects of depression may become more
resistant and severe. In addition, the decreased cortical
thickness of the prefrontal and parahippocampal cortices
and the decreased rCBF in the right prefrontal cortex in
the recurrent episode patient group is consistent with
the fact that cognitive functions, especially executive
functions related to prefrontal activity and memory
related to parahippocampal activity, can be more
impaired in patients with recurrent attacks.

The main limitation in our study was the small number
of patients. Apart from the depression in the patients, the
exact distinctions of the pathologies that disrupted the
brain flow could not be made and they were excluded
according to the anamnesis of the patients. Since our
study was cross-sectional, it was not possible to determine
whether patients with first episode would be re-attacked
in the following period and blood flows and cortical
thicknesses could not be followed-up prospectively.

CONCLUSION

As a result, our findings showed that the cortical
thickness decreased significantly in the recurrent
episode group although it was not different in the first
episode group compared to healthy controls, suggesting
that prevention of recurrence of depression is a must in
order to preserve brain health. The lower rCBF values
in the bilateral cingulate cortex in the recurrent episode
patients compared to first episode patients and the
negative correlation between the left insular cortex CBF
values and depression score in the recurrent episode
group might suggest that the salience network which
regulate the dynamic interactions between the large
scale networks of DMN and CEN seem to be affected by
depression episodes.
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ABSTRACT
Objective: This study aims to investigate real-life data of patients with hypoparathyroidism.

Material and Method: This retrospective case-control study was carried out in a tertiary endocrine center between 1 January
2010 and 31 December 2019. Patients with a confirmed diagnosis of persistent hypoparathyroidism and healthy controls were
included. Demographic characteristics of the patients, laboratory findings, etiologies of hypoparathyroidism, treatments they
received, reasons for hospitalization, and complications were investigated.

Results: Sixty-five patients (mean age 42.80+13.4 years, 91% female) with hypoparathyroidism, and 54 healthy controls (mean
age 33.58+11.9 years, 65% female) were included. Mean calcium level 7.95+0.92 mg/dl, and mean PTH level 9.99+6.30 pg/ml
in hypoparathyroidism. Regarding the etiology of HypoPT, 51 (78%) patients had hypoPT due to surgery; 14 (22%) patients
developed HypoPT due to non-surgical causes. In patients with hypoPT who underwent surgery, the mean calcium value was
8.03+0.93 mg/dl; the mean calcium value in patients with non-surgical HypoPT was 7.67+0.85 mg/dl. The mean PTH levels in
non-surgical group, other group 10.16+6.21 pg/ml and 9.36+6.82 pg/ml, respectively. The most common surgery was due to
multinodular goiter (72%). In 46 percent, the most common treatment was calcitriol 0.5 mcg/day and calcium 2000 mg/day.
Nearly half of the patients had treatment non-compliance (46%). Eighteen percent of patients had kidney stones. Forty-three
percent of the patients had been hospitalized in the last year. The most common reason for the hospitalization of patients with
hypoparathyroidism was hypocalcemia, and the most common reason for this was treatment non-compliance.

Conclusion: In our study, the most common cause of hypoparathyroidism is surgery due to multinodular goiter. The most

common reason for hospitalization is treatment non-compliance. Up to one-fifth of patients had kidney stones.

Keywords: Hypoparathyroidism, real-life data, hypocalcemia

INTRODUCTION

Hypoparathyroidism (HypoPT) is a rare disease
characterized by low/normal parathyroid hormone
(PTH) concentration despite low calcium and increased
phosphorus levels (1). The most common cause of
hypoPT is unintentional removal or damage to the
parathyroid glands during head/neck surgery. Non-
surgical hypoPT accounts for 25 percent of all patients.
Although the etiology in these patients is autoimmune,
infiltrative diseases, and genetic causes, most patients are
idiopathic hypoPT (2-4).

Classical laboratory findings hypoPT are hypocalcemia,
hyperphosphatemia, low PTH, and hypercalciuria.
Symptoms of  hypoPT result from neuromuscular
irritability caused by hypocalcemia and include tingling,
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muscle cramps, and seizures. Hypocalcemia has life-
threatening acute complications such as laryngospasm,
seizures and cardiac arrhythmias. It has chronic
complications such as cerebral calcification and kidney
stones (5-7).

Conventional treatment includes orally active vitamin
D and calcium. However, this treatment cannot fully
fulfill the role of PTH and causes first short-term
problems (such as hypocalcemia, hypercalcemia, and
increased urinary calcium excretion) and then long-term
complications (nephrocalcinosis, kidney stones, brain
calcifications, cataracts, etc.). HypoPT is a rare endocrine
disease for which replacement therapy of deficient
parathyroid hormone is not the standard treatment
option (8). Patients are at risk of many complications such
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as kidney failure, psychiatric diseases, and infections. In
addition, patients often have neurocognitive complaints.
Symptoms such as inability to focus and concentration
problems are observed (9).

This study aims to investigate real-life data of patients
with hypoparathyroidism.

MATERIAL AND METHOD

Approval for the study was granted by the Non-
Interventional Studies Ethics Committee of Dicle
University Medical Faculty (Date: 14.11.2019, Decision
No: 245). All procedures were carried out in accordance
with the ethical rules and the principles of the Declaration
of Helsinki.

This retrospective case-control study was conducted
between 1 January 2010 and 31 December 2019 by
examining the records of the hypoparathyroidism database
of Dicle University Faculty of Medicine, Department of
Endocrinology, which is a tertiary endocrine center.

The physician confirmed the diagnosis of permanent
hypoparathyroidism was confirmed that calcium and
active vitamin D treatment continued to keep serum
calcium in the normal range in the sixth post-operative
month, and PTH level was below average at least once.

In our study, the demographic data of the patients (age,
gender), laboratory parameters at the time of admission
(Ca, albumin, P, Mg, ALT, Cr, PTH, 25-OH Vit D,
calcium in 24-hour urine, hemogram) were examined by
the information in the hospital records. The device used
for PTH measurement is Siemens Advia Centaur XP; the
method used is an immunoassay, reference values are 15-
65 pg/ml.

Patients with post-operative hypoPT, autoimmune
hypoPT, and idiopathic hypoPT were included in the
study. The patients were selected from patients aged >18
<80 years, and patients with diseases other than hypoPT
complications (such as hypertension, vascular diseases)
were not included in the study. The control group included
people aged 15-79 years, with normal PTH levels and 25-
OH Vit D >20 ug/L without any other disease.

The patients complications of hypoPT (nephrolithiasis,
cataract, basal ganglia calcification) were analyzed from
hospital records.

Statistical analyzes of the results obtained in the study were
performed using SPSS (Statistical Package for the Social
Sciences) 22 statistical software packages. Descriptive
statistics for continuous variables from the parameters in
the study will be expressed as mean + standard deviation,
minimum and maximum values, and categorical variables
will be expressed as numbers and percentages. Student's
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t-test data of patient group and control group; Chi-square
test will be used to analyze categorical variables. The
statistical significance limit will be accepted as p<0.05.

RESULTS

Sixty-five patients (mean age 42.80+13.4 years, 91% female)
with hypoPT, and 54 healthy controls (mean age 33.58+11.9
years, 65% female) were included. Mean calcium level
7.95+0.92 mg/dl, and mean PTH level 9.99+6.30 pg/ml
in hypoPT patients. Regarding the etiology of hypoPT,
51(78%) patients had hypoPT due to surgery; 14 (22%)
patients developed hypoPT due to non-surgical causes. In
patients with hypoPT who underwent surgery, the mean
calcium level was 8.03+0.93 mg/dl; The mean calcium
level in patients with non-surgical hypoPT was 7.67+0.85
mg/dl. While the mean PTH level was 10.16+6.21 pg/ml
in patients with hypoPT who underwent surgery, in non-
surgical patients with hypoPT, the mean was 9.36+6.82 pg/
ml. The most common surgery was due to multinodular
goiter (72%). Twelve percent of the patients had thyroid
cancer surgery. In 46 percent, the most common treatment
was calcitriol 0.5 mcg/day and calcium 2000 mg/day.
Nearly half of the patients had treatment non-compliance
(46%). A cataract is present in two patients. Three patients
had basal ganglia calcification. Twelve patients had kidney
stones. Forty-three percent of the patients had been
hospitalized in the last year. The most common reason for
hospitalization was symptomatic hypocalcemia. The most
common reason for this was treatment non-compliance.
The most frequent follow-up frequency of the patients was
three months (Table 1). The data of patients with hypoPT
and the control group are compared in Table 2.

Table 1. Characteristics of patients with hypoparathyroidism

n 65

Female 90.7%

Age(year) 42.80+13.37

Ca (mg/dl) 7.95+0.92

PTH (pg/ml) 9.99+6.30
Surgical/non-surgical (n) 51/14

Most common surgery Multinodulary goitre (72%)
Malignancy 12.3%

Graves disease 4.6%
Nephrolithiasis 18.4%

Reason for hospital readmission Treatment non-compliance (46%)

Table 2. Comparison of hypoparathyroidism group and control
group

Hypoparathyroidism  Control vall)ue
n 65 54 NS
Gender (F/M) 56/9 35/16 <0.05
Age (year) 42.80+13.37 33.58+11.9 <0.05
Ca (mg/dl) 7.95£0.92 9.39+0.35  <0.05
PTH (pg/ml) 9.99+6.30 46.76£11.01 <0.05
25 OH D-vit (ug/L) 23.35+9.14 >20 NS
P (mg/dl) 4.45+0.94 3.56+0.36  <0.05
Mg (mg/dl) 1.7240.17 1.83£0.15 NS
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DISCUSSION

HypoPT; is a chronic disease characterized by
hypocalcemia, hyperphosphatemia. The parathyroid
hormone is low or normal. Surgery is the most common
cause of acquired hypoPT, accounting for 75% of all cases.
Non-surgical causes of hypoPT include autoimmune,
genetic diseases, infiltrative, metastatic, radiation,
mineral deposition, magnesium deficiency or excess, or
idiopathic causes (1-3).

In our study, the most common cause of hypoPT was
surgical, with 78%. The type of surgery with the highest
risk of hypoPT is head and neck surgery. Performing
thyroid surgery in centers of excellence reduces the risk
of surgery related hypoPT (10). Another reason that
increases the risk of hypoPT is secondary/completion
surgeries. Completion surgery has been found to
increase the risk of hypoPT in patients who have
undergone hemithyroidectomy. Failure to localize the
parathyroid glands by the surgeon in initial surgery and
complementary surgery is a risk for permanent hypoPT
(11). In our study, the most common cause of hypoPT
(72%) was total thyroidectomy due to multinodular
goiter. Anterior neck surgery is the most common cause
of acquired hypoPT and is responsible for almost three-
quarters of cases (1)

In the literature, the age of occurrence of hypoPT is
generally in the fourth decade (1). In our study, the mean
age of patients with hypoPT was 42 years. The reason
why hypoPT is seen at these ages seems to be related to
the increased frequency of surgeries about multinodular
goiter at this age (12).

HypoPT is a disease primarily seen in women, and this
may be related to the increased frequency of surgery
for thyroid nodules in women. In our study, 90,7% of
the patients were female, and 9,3% were male. In the
literature, at least 75% of the patients are women, just as
in our study. Apart from the multinodular goiter etiology
of hypoPT, the frequent occurrence of autoimmune
diseases in women may explain this rate (13).

In our study, 0.5-1 mcg/day calcitriol and 1-3 g calcium/
day were used to achieve target calcium and phosphorus
levels in most of our patients with hypoPT. Our literature
review suggests that the oral calcium dose for adults
with stable chronic hypoPT in the guidelines is 1 to 2 g
of elemental calcium daily, in divided doses. The starting
dose of calcitriol is 0.25 mcg twice daily with weekly dose
increments to achieve low normal serum calcium. Most
adults need up to 2 mcg per day. Vitamin D requirements
vary significantly from patient to patient, and the correct
dose in any given patient can be determined in the
patient's biochemical follow-up (14).

In our study in patients with hypoPT, the most common
complications were found to be renal and neurological
complications. In the study of Underbjerg L. et al. (15)
in Denmark, the risk of all types of renal disease was
found to be significantly higher in both surgical hypoPT
patients and non-surgical hypoPT patients compared
to the general population. Patients with post-surgical
hypoPT have a 4-fold increased risk of hospitalization for
kidney stone disease.

Basal ganglia calcification in patients with hypoPT is
related to the deterioration of calcium/phosphorus
balance and is mostly associated with phosphorus
elevation. According to the study of Shoback DM et al.
(6), the primary biochemical abnormalities of hypoPT
are hypocalcemia and hyperphosphatemia. While
hypocalcemia causes most neuromuscular symptoms
and signs of hypoPT, hyperphosphatemia contributes
significantly to ectopic mineralization in soft tissues
(vascular system, brain, kidneys, and other organs). The
basal ganglia calcification rate of the patients in our study
was 4.6%; the Intrarenal calcification rate was determined
as 18%. In the study of Mitchell et al. 31% of the patients
had intrarenal calcification, and 52% of them had basal
ganglia calcification (16). The form of calcification may
be more extensive involvement in the brain in some
patients, mainly in the basal ganglia.

In our study, the most common hospitalization reason
was due to hypocalcemia. In the study conducted by
Underbjerg L et al. (17) in Denmark, hospitalizations
due to seizures and symptomatic hypocalcemia increased
ten times, and hospitalizations due to kidney stones and
kidney damage increased six times.

Our study has some limitations; retrospective study
design, the number of patients is small, complications
related to hypoPT have not been investigated in detail
in all patients and include only data from a tertiary
endocrine center.

In conclusion, in our study, the most common cause
of hypoparathyroidism is surgery due to multinodular
goiter. The most common reason for hospitalization is
treatment non-compliance. Up to one-fifth of patients
had kidney stones.
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ABSTRACT

Aim: Albuminuria is a direct consequence of renal glomerular injury and increases with glomerular dysfunction. Spot urine
albumin/creatinine (Alb/Cr) ratio is a reasonable surrogate for 24-hour urine albumin excretion rate and certainly not without
limitations. It is known that renal function can be affected following contrast agent administration. The aim of our study is to
assess the changes in Alb/Cr ratio in spot urine before and after contrast agents in patients undergoing computed tomography
(CT) scanning.

Material and Method: The present study included 103 hospitalized patients aged between 18 and 75 years, who underwent
contrast-enhanced CT scanning for any reason and did not develop contrast-induced nephropathy (CIN). We compared the
values of Alb/Cr ratio at the 6%, 12th, 24th, 48th and 7274 hours after the procedure (post-procedure time) with the values at
pre-procedure time.

Results: The median age of the patients were 61 years. It has been observed that there is no significant increased in
microalbuminuria after the use of contrast media. When the patients were evaluated for the albuminuria level before the
procedure, it has been seen that 73 patients (70.9%) had an Alb/Cr ratio of <30 mg/g (group-1) and 30 patients (29.1%) had
an Alb/Cr ratio of 230 mg/g (group-2). In group 1, it has been observed that the Alb/Cr ratios at the post-procedure 6, 12th,
24, and 48t hours were statistically significantly higher than the value at pre-procedure time. In group 2, it has been observed
that Alb/Cr ratio values at all post-procedure time except the 24t hour were statistically significantly lower than the values at
the pre-procedure time.

Conclusion: It should be considered that there might be changes in Alb/Cr ratio even without developing significant

complications such as CIN in patients exposed to contrast medium.

Keywords: Contrast medium, urine albumin/creatinine ratio, microalbuminuria

INTRODUCTION

Contrast-induced nephropathy (CIN) is an important
complication that develops as a result of exposure to
contrast media during diagnostic procedures such as
computed tomography (CT) and angiography. It is
characterized by iatrogenic acute kidney injury within
24-72 hours after intravascular injection of iodine-
based radiocontrast agents (1-3). CIN constitutes 10%
of hospital-acquired acute kidney injuries (2). Moreover,
it is associated with prolonged hospital stay, increased
cardiovascular and renal morbidity, and all-cause
mortality (4,5). On the other hand, it is proposed that
renal function can be affected following contrast agent
administration even if CIN does not occur. For this
reason, it is suggested that attention must be paid to renal
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function in patients not developing CIN, and that renal
functions of patients exposed to contrast agents need to
be followed up for a long period (4,6).

Biochemical changes in the serum and urine of people
exposed to intravenous contrast medium are generally
transient. Proteinuria is one of these changes (4).
Proteinuria and pH changes determined using urine
dipstick testing within 24 hours after the administration
of the contrast agents mostly occur due to the presence of
contrast medium in the urine and should be interpreted
with caution (7,8). Although there are studies on the
potential analytical interference of contrast media in
laboratory diagnostics, it is important to emphasize that
sample quality and integrity may also be affected by the
problems caused by these compounds (9).
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Proteinuria can be detected by semiquantitative (dipstick
urinalysis) or quantitative (24-hour urine protein test
or albumin/creatinine [Alb/Cr] ratio in a spot urine
samples) tests (10). Dipstick urinalysis is a widely used,
conventional, quick and easy method. Urine protein
concentrations >10-20 mg/dL can be detected with
this test (11). However, the dipstick test may give false
positive and negative results. Alkaline or concentrated
urine may result in false positive results, while acidic or
diluted urine may result in false negative results (12). In
that case, quantitative tests, 24-hour urine protein test, or
Alb/Cr ratio in spot urine, should be performed to verify
the results. Spot urine test is preferred, as it is more easily
performed in comparison to 24-hour urine test (11).
While the spot urine albumin/creatinine (Alb/Cr) ratio
is a valid substitute for 24-hour urine albumin excretion
rate, it has its limitations (13).

It has been acknowledged that measurement of serum
creatinine as an indicator of kidney dysfunction is
not an ideal method and even Modification of Diet in
Renal Disease (MDRD) and Cockcroft Gault methods
have their limitations. Albuminuria, a known marker
for the progression of chronic renal disease, is a direct
consequence of glomerular damage and increases in
glomerular dysfunction (13). It has been previously
shown that contrast agent has toxic renal effects such as
enzymuria and proteinuria without causing nephropathy
(7,14). In this study, we aimed to quantitatively (using the
urinary Alb/Cr ratio) demonstrate the potential effect
of a contrast agents, without causing significant renal
dysfunction, on glomerular albumin loss, in patients who
underwent CT for various reasons.

MATERIAL AND METHOD

The study was carried out with the permission of Digkap1
Yildirim Beyazit Training and Research Hospital Clinical
Research Ethics Committee (Date: 27.03.2017, Decision
No: 36/28). All procedures were carried out in accordance
with the ethical rules and the principles of the Declaration
of Helsinki. Written informed consents of all patients
were obtained before inclusion. This study was designed
as a single-center, prospective observational study.

Among the patients hospitalized in our clinic, those
aged between 18 and 75 years, who underwent contrast-
enhanced CT scanning for any reason (staging of acute
pancreatitis, malignancy, investigation of the etiology
of anemia, etc.) and patients who did not have any
complications (CIN, allergy, etc.) after contrast agent
were included in the present study. The patients with
NYHA (New York Heart Association) class III-IV heart
failure and who had renal dysfunction (abnormal serum
creatinine levels and a glomerular filtration rate (GFR)
< 60 mL/min/1.72m?) were not included in the present
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study. Advanced age (>75), heart failure and known
kidney disease are important risk factors for CIN (5).
Therefore, at the beginning of the study, these groups
of patients with a high probability to develop CIN, were
not included in the study. In the follow-up, patients
diagnosed with CIN according to the European Society
of Urogenital Radiology (ESUR) guideline were excluded
from the study. CIN was defined as the 25% or 0.5 mg/d]l
increase in serum creatinine levels from baseline within
2-3 days after contrast agent administration without the
presence of any other etiological causes (3).

The same contrast agent (iohexol) in the same amount
(90 mL) was used in all patients. Due to the presence
of at least one risk factor for contrast nephropathy
(diabetes mellitus, use of angiotensin converting enzyme
inhibitors, angiotensin receptor blockers, or diuretics,
advanced age) in all patients of our study, 0.9% sodium
chloride was administered to all patients 6-12 hours
before the procedure and in a 12-24 hour period after
the procedure via intravenous route at a dose of 1 mg/
kg/hour. In addition, 2x1200 mg N-acetylcysteine was
given via oral route. The Alb/Cr ratio in spot urine was
measured both before the CT procedure (pre-procedure
time) and at the 6th, 12th) 24th 48th and 72nd hours after
the CT procedure (post-procedure time). Previous
studies have shown that, in CIN pathophysiology, renal
damage begins earlier (<4 hours), before the disruption
in creatinine levels (15). Therefore, in our study, we
preferred to take measurements also at the 6%, 12t, and
24 hour time points. We aimed to compare the values
within the different periods according to the time of
performing CT procedure (between pre-procedure time
value and post-prosedure time values). The hypothesis of
this study is not to compare repeated measures in multibl.
Urine albumin and creatinine concentrations were
evaluated immediately in the central laboratory with a
Beckman Coulter AU5800 (CA, USA) instrument, using
the turbidimetric method for urine albumin and the
kinetic Jaffe procedure for urine creatinine. According to
KDIGO (Kidney Disease: Improving Global Outcomes)
clinical practice guideline urine albumin-to-creatinine
ratio was calculated and the results were divided into
2 categories: (1) normoalbuminuria; Alb/Cr ratio <30
mg/g (group-1); (2) microalbuminuria; Alb/Cr ratio 230
mg/g (group-2) (16).

Statistical Analysis

Data were analyzed using the PASW Statistics for
Windows, version 18.0 (SPSS Inc., Chicago, IL, USA).
Normality distribution analysis of the data was performed
using Kolmogorov-Smirnov and Shapiro-Wilk tests.
Normally distributed numerical data were expressed as
mean+SD, non-normally distributed numerical data
were expressed as median (interquartile range, IQR
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25-75%). Wilcoxon Signed Rank Test was used for
dependent group pairwise comparison analysis between
pre-procedure measurements and post procedure 6,
12th) 24th  48th and 72nd hour measurements. P value
<0.05 was considered statistically significant.

RESULTS

The median age of the 103 participants (55.3% female)
included in the present study was 61(47-71) years.
General characteristics of the patients are seen in Table 1.
Comparison of Alb/Cr ratio at each time point with pre-
procedure values is seen in Table 2. Alb/Cr ratio at the
post-procedure 7274 hour was significantly lower than
the pre-procedure value. There was no significant change
in GFR values at any time point. The decrease in urea and
creatinine values at only post-procedure 48®" hour was
statistically significant compared to the pre-procedure
values.

When the patients were evaluated for the albuminuria
level before the procedure, it has been seen that 73
patients (70.9%) had an Alb/Cr ratio of <30 mg/g
(group-1) and 30 patients (29.1%) had an Alb/Cr ratio
of >30 mg/g (group-2). In group-1; it has been observed
that the Alb/Cr ratio at the post-procedure 6, 12th, 24th,
and 48 hours was significantly higher than the value at
pre-procedure time, while the Alb/Cr ratio at the post-

Table 1. General characteristics of the patients

n=103

Gender

Female, n (%) 57 (55.3)
Male, n (%) 46 (44.7)
Age, years 61 (47-71)
The reason for having CT scan

Malignancy, n (%) 47 (45.6)

Pancreatitis, n (%) 27 (26.2)

Anemia, n (%) 15 (14.6)

Mass, n (%) 4(3.9)

Other, n (%) 10 (9.7)

Diabetes, n (%) 42 (40.7)

Hb1Ac, %, median (IQR 25-75%) 7.2 (5.9-11.8)

Hypertension, n (%) 37 (35.9)
Urinary protein dipstick test before the procedure

Negative 101 (98.1)

1+ 1(1.0)

2+ 1(1.0)
Pre-procedure

Serum urea, mg/dL, median (IQR 25-75%) 29 (22-39)

Serum creatinine, mg/dL, median (IQR 25-75%) 0.8 (0.7-0.9)

GFR, mL/min/1.73m? median (IQR 25-75%) 84 (70.1-102)

Urine Alb/Cr ratio, mg/g, median (IQR 25-75%) 16.5 (7.7-38.2)
CT, computed tomography; GFR, glomerular filtration rate; Alb/Cr, albumin/
creatinine; IQR, interquartile range Data are presented as number (%) or median (Q1-
Q3), where appropriate.

procedure 72" hour was similar to the value at pre-
procedure time. In group 2, it has been observed that
Alb/Cr ratio values at all post-procedure time except the
24 hour were statistically significantly lower than the
values at the pre-procedure time (Table 3).

The percentage of diabetic patients was similar
in the groups with and without pre-procedure
microalbuminuria (p=0.24); 27 (37.5%) patients in the
group with an Alb/Cr ratio <30 and 15 (50%) patients in
the group with an Alb/Cr ratio >30 had diabetes.

Table 2. The comparison of changes in the albumin/creatinine ratio

between each specific time point of the post-procedure time and
the pre-procedure time

Pre-procedure

Post-procedure 7274 hour

Alb/Cr ratio (n=103) median (IQR 25-75%) p*
Pre-procedure 16.5 (7.7-38.2) 0
Post-procedure 6 hour 15.7 (8-38.2) '

16.5 (7.7-38.2)

Post-procedure 12t hour 15.6 (9.3-28.8) 015
Pre-procedure 16.5(7.7-38.2) 0.79
Post-procedure 24 hour 15.9 (9-33)
Pre-procedure 16.5 (7.7-38.2) e
Post-procedure 48t hour 16.5 (9.1-33.3)
Pre-procedure 16.5(7.7-38.2)

0.046

15.1 (8-27.2)

*Wilcoxon signed rank test.

GFR, glomerular filtration rate; Alb/Cr, albumin/creatinine; IQR, interquartile range

Table 3. The comparison of changes in the albumin/creatinine
ratio of patients without microalbuminuria (group-1) and with

microalbuminuria (group-2) at the specific time point of the post-
procedure time and the pre-procedure time.

median (IQR ,(
25-75%) P

Group-1 (Alb/Cr ratio <30) n=73
Pre-procedure 9.8 (6.9-18)

0.046
Post-procedure 6 hour 13 (6.9-21.7)
Pre-procedure 9.8 (6.9-18)

0.021
Post-procedure 12t hour 12.8 (8.6-20.9)
Pre-procedure 9.8 (6.9-18)

0.020
Post-procedure 24t hour 12.6 (7.4-24.9)
Pre-procedure 9.8 (6.9-18)

0.040
Post-procedure 48 hour 12.7 (6.8-21.7)
Pre-procedure 9.8 (6.9-18) 7
Post-procedure 7274 hour 10.7 (7.3-18) ’
Group-2 (Alb/Cr ratio 230) n=30
Pre-procedure 58 (41.7-166.1)

0.002
Post-procedure 6 hour 41.4 (23.1-108.6)
Pre-procedure 58 (41.7-166.1) .
Post-procedure 12t hour 30.2 (19.6-99.8) ’
Pre-procedure 58 (41.7-166.1) i
Post-procedure 24 hour 429 (22.7-112.2) '
Pre-procedure 58 (41.7-166.1)

0.002
Post-procedure 48 hour 39.9 (29.8-108.1)
Pre-procedure 58 (41.7-166.1)

0.009
Post-procedure 7274 hour 43 (19-115)
GFR, glomerular filtration rate; Alb/Cr, albumin/creatinine; IQR, interquartile range
*Wilcoxon signed rank test
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DISCUSSION

The main finding of our study is that it has been seen
that there is a significant increase in the urinary Alb/
Cr ratio in patients with Alb/Cr ratio <30 mg/g after the
use of nonionic low osmolar contrast material (Iohexol)
used for CT, but this increase does not reach the level
of microalbuminuria. It should be kept in mind that
there may be changes in Alb/Cr ratio values in patients
receiving contrast agent for CT procedures, even if
complications such as CIN have not developed in these
patients.

Besides the benefits of contrast agents commonly used
in daily radiology practice, they also have undesirable
effects. Intravenous contrast media use is sometimes
necessary for diagnosis but mostly associated with
transient biochemical irregularities. In a study by Okoye
et al. (7), a significant decrease in serum sodium and
potassium levels, a signiﬁcant increase in serum urea,
Cr, and urine pH were detected after exposure to the
contrast agent, and these changes were reported to
return to normal 72 hours after contrast agent exposure.
In our study, it has been seen that the decrease in urea
and creatinine values at only post-procedure 48th hour
was statistically significant compared to the values at
pre-procedure time. This was attributed to the hydration
of all patients starting from before the procedure and
lasting until the 48th hour after the procedure.

In addition, even without causing renal dysfunction,
the contrast agent has many renal impacts such as
proteinuria, enzymuria, and increased urinary pH
(14,17). In their study investigating the effect of exposure
to nonionic radiocontrast agents on microalbuminuria
in patients undergoing angiography, Chu et al. (18)
reported that ordinary dose low osmolar contrast agents
had no significant effect on the presence and level of
microalbuminuria. Again, as a result of a series of studies
conducted by Holtas et al. (19,20), it was suggested that
the actual cause of proteinuria observed after renal
angiography may be due to the chemical structure of
the contrast agent used and individual factors. The
same researchers proposed that osmolality is not a
dominant factor; and that proteinuria may occur due to
the destruction in the kidney and vascular endothelium
caused by the contrast media (19,20).

Similar to the study of Chu et al. (18), we found that
there was no significant increase in Alb/Cr ratio after the
procedure. The reason for these findings may be the use
of low-dose contrast media in all patients and ensuring
adequate hydration starting from before the procedure.
However, when we divided the patients into groups
according to the presence of microalbuminuria, we
obtained different results. In the 73 patients constituting
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group-1; it has been observed that there were significant
increases in Alb/Cr ratio in all of the repeated
measurements up to the post-procedure 48th hour
compared to the values at the pre-procedure time, but
these increases did not reach the microalbuminuria level.
Since we preferred to use the Alb/Cr ratio, which gives
quantitative results, rather than the dipstick test, which
is known to give false positive results in post-procedure
albuminuria evaluations; we think that the contrast agent
disrupts the permeability by causing temporary damage
to the glomerular endothelium and causes a slight,
transient increase in albuminuria.

In the 30 patients constituting group-2, it has been
observed that Alb/Cr ratio at pre-procedure time
was significantly lower than all post-procedure time
measurements except the 24t hour measurement.
This may be attributed to the fact that patients with
microalbuminuria are not able to reflect the transiently
increasing albuminuria due to the impaired glomerular
membrane structure. Microalbuminuria occurs as
a result of impaired glomerular permselectivity to
plasma proteins, and whether there is a decrease in
glomerular filtration rate, the presence of long-term
microalbuminuria in the patient is defined as chronic
kidney disease according to the guidelines prepared by the
National Kidney Foundation - Kidney Disease Outcomes
Quality Initiative (NKF-KDOQI) (21). As in patients
with microalbuminuria, the elimination time of the
contrast agent is prolonged in individuals with impaired
renal function (22). We believe that the osmotic diuretic
effect will be more pronounced in these patients, and the
Alb/Cr ratio may appear low. In addition, it should not
be overlooked that compared to the normoalbuminuric
group, our group was not large enough to evaluate the
effect of contrast agents in microalbuminuric patients.

Our study has some limitations. Firstly, low-dose contrast
agent was used in all patients. Secondly, we did not
measure other specific urinary proteins (e.g.; transferrin
or f2-microglobulin) or tubular enzymes. Finally, since
we excluded patients with high risk for developing CIN,
the results of our study are not valid for these patients.

CONCLUSION

In the present study, it has been shown that contrast
material exposure during CT procedures may have
negligible toxic effects on glomerular albumin loss and
the changes in Alb/Cr ratio are transient. The results of
the present study support our hypothesis that not only
tubular damage but also glomerular damage may occur
due to the use of contrast agents. Our study should be
considered as a pilot study and further studies are needed
to reveal the clinical significance of the transient increase
in Alb/Cr ratio due to the contrast agent.
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ABSTRACT

Aim: We aimed to determine whether chronic obstructive pulmonary disease (COPD) and respiratory failure patients'
characteristics can be defined as additional criteria to Body Mass Index (BMI), Nutritional Risk Screening (NRS-2002), and
Albumin affecting the 1-year mortality.

Material and Method: One hundred eighty-sixes patients who have been hospitalized in the Pulmonary Intensive Care Unit
between 01.01.2019 and 31.12.2019 were included in our study.

Results: The study comprised 186 patients and 63.5% of them were male (n=118) and 36.5% were female (n=68). The 1-year
mortality of the patients after discharge was evaluated in two groups: those who died within 1 year (n=87, 46.7%) and the
survivors' group (n=99, 53.3%). We found a significant difference between the survivors and the deceased patients in terms
of weight, nutrition score, number of stays in the hospital, number of readmissions to the emergency service after discharge,
and NRS-2002 score (p<0.05). Cox regression analysis revealed that the number of stays in the hospital, NRS-2002 score, and
C-Reactive Protein (CRP) variables significantly affect the survival of the patients (p <0.05). All patients were divided into two
groups (NRS-2002<4 vs. NRS-2002>4) according to the median value of NRS-2002. Thus, the survival analysis of two different
groups was compared as a risk group and a high-risk group in terms of nutritional status. There was a statistically significant
difference between the NRS-2002 groups in terms of survival times. The survival time of the cases in the NRS-2002 score >4
group was significantly lower than the cases in the NRS-2002 score <4 group.

Conclusion: We demonstrated that NRS-2002, CRP, and prolonged stay in the hospital have a relationship with the increased
mortality risk. Combining NRS-2002 score >4 with elevated CRP levels at admission, may produce more accurate results in
evaluating a patient's nutritional status in clinical practice and help make predictions about the patient's prognosis. More
studies may evaluate the nutritional status of COPD patients, not only in hospitals but also in outpatient clinics.

Keywords: NRS-2002, COPD, respiratory failure, mortality

INTRODUCTION

Screening of nutritional risk has long been recommended
by national and international associations. Nutritional risk
has been defined to a great extent in patients with chronic
obstructive pulmonary disease (COPD), and its prevalence
(20-45%) varies depending on which screening tool is used
(1). It has been suggested that if malnutrition is detected
by the Nutritional Risk Screening (NRS-2002) screening
tool in patients hospitalized with the diagnosis of acute
bronchitis, COPD exacerbation, community-acquired
pneumonia, these are associated with the worsening of
the disease and is directly related to mortality Providing
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nutritional support to these patients has a positive effect on
mortality (2). However, skeletal muscle weakness and loss
of fat-free body mass (FFM) are coexist with COPD (3).

Nutritional risk screening (NRS-2002) tool was developed
by the Danish Association for Parenteral and Enteral
Nutrition. It has also been recommended for use by the
European Society for Clinical Nutrition and Metabolism
(ESPEN). A patient with a total score of 3 is considered
to be "at nutritional risk" (1). In the PubMed search (NRS
2002 and COPD; search date 19.10.2021), there were 9
studies. Two of them were not relevant. In these 7 studies,

Received: 29.09.2021 Accepted: 26.10.2021

@ G)@@ This work is licensed under a Creative Commons Attribution 4.0 International License.


http://orcid.org/0000-0002-9625-9994
http://orcid.org/0000-0003-4634-205X

Yildiz et al. The nutritional status affects survival in COPD

] Health Sci Med 2022; 5(1): 54-61

only one of them was included patients with COPD
and Respiratory failure. In their study, Chen et al. (7)
included COPD patients with respiratory failure. They
found that Body Mass Index (BMI) and serum albumin
values independently predicted in-hospital mortality.
BMI and NRS-2002 predicted 1-year mortality, and it
was determined that all three methods (BMI, NRS-2002,
and Albumin) predicted rehospitalization within the 30
days after the discharge. Our study will be the second
study with the same diagnosis and we aimed to find an
additional criterion in predicting the 1-year mortality.

Our hospital is a tertiary chest diseases hospital and our
pulmonary intensive care unit is specialized in COPD
patients who developed acute or acute-on-chronic
respiratory failure. Respiratory failure occurs in the end
stage of COPD. Frequent exacerbations are common and
patients are in a ‘never-ending inflammation’ process.
Inflammation triggers the catabolic process. We observed
that our patients were mostly malnourished and the
prognosis of these patients was worst. The nutritional
habits are mostly cultural and the way of expressing is
subjective. 'This study comprised patients with only
COPD and respiratory failure in a specific ICU.

We hypothesized that a single, simple and easy screening
tool could be effective to predict malnutrition earlier in
this patient population.

We aimed to determine the COPD and respiratory failure
patient's characteristics as an additional criterion to BMI,
NRS-2002 score, and albumin levels in predicting the
1-year mortality.

MATERIAL AND METHOD

The study was carried out with the permission of Health
Sciences University Kegioren Education and Training
Hospital Clinical Studies Ethics Board (Date: 14.09.2021
Decision No: 2012-KAEK-15/2355). All procedures were
carried out in accordance with the ethical rules and the
principles of the Declaration of Helsinki.

Selection of Patients

One-hundred eighty-six patients who have hospitalized
in the Pulmonary Intensive Care Unit between 01.01.2019
and 31.12.2019 were included in our study. All patients
whose data were available and who gave consent for
clinical studies at admission were included in the study.
The study design is cross-sectional.

Inclusion Criteria

All COPD and respiratory patients hospitalized in the
pulmonary intensive care unit (ICU) have been included
in the study. For obtaining real-life data, the patients who
had comorbidities didn’t exclude. The patients with COPD
were diagnosed and treated by a pulmonologist before and
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had received inhalation therapies for a long period. All
patients admitted to the Emergency room of our hospital.
Our hospital is a tertiary chest diseases hospital and the
Emergency room team consists of pulmonologists and
pulmonology residents. All patients’ primary diagnosis
was COPD exacerbations and/or decompensation of
respiratory failure. The indications of pulmonary ICU
hospitalizations were either severe exacerbation and/
or decompensation of respiratory failure. All patients'
Global Initiative for Chronic Obstructive Lung Disease
(GOLD) classifications consisted of group D.

Exclusion Criteria

We planned to perform post-discharge survival analysis,
so we excluded only malignancy patients. The patients
who died in the hospital (who could not be discharged)
were excluded too.

Nutritional Risk Screening-2002 (NRS-2002)

NRS-2002 is a screening system developed by Kondrup et
al. (8) based on the retrospective analysis of randomized
controlled trials. NRS-2002 was recommended by the
ESPEN and was developed for malnutrition risk screening
in hospitalized patients within the first 48 hours following
hospitalization. The Turkish validation study of the scale
was done by Bolayir in 2014 (9). Nutrition screening and
evaluation were done using the three-component of the
NRS-2002 screening tool. The first component evaluates
the nutritional status with three separate items. The
nutritional status' is scored between 0-3 points. The first
component consists of the following: BMI category (<20.5
or >20.5), weight loss category [>5% at 3 months, >5% at
2 months and >5% at 1 month (>15% at 3 months)], and
decreased food intake as a proportion of normal need in
the previous week (0% 25, 25-50%, 50-75% and >75%).
If the answer to any of these three questions is yes, the
second stage of the scoring system is started.

The second and third components assess disease severity
and age, respectively. The disease severity is scored
between 0-3 points. 1 point includes patients with chronic
illnesses who have been hospitalized for complications.
These patients are debilitated but may get out of the
bed regularly. Protein requirement is increased, but is
mainly at a level that can be overcome with oral diet and
supplementation. 2 point represents patients who have
become bedridden due to infection or major abdominal
surgery as a prototype. Protein requirements are
markedly increased and in most cases, artificial feeding
may be required. 3 points consist of patients in need of
intensive care, under inotropic or ventilatory support as
a prototype. Finally, all patients over the age of 70 receive
an additional score increase. If the total score is 3 or
more; the patient is at nutritional risk and a nutritional
plan is initiated. If the score is <3; should be scanned once
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a week. If there is a major surgical operation planned, a
nutrition plan should also be developed. The BMI cut-off
value for malnutrition diagnosis is 18.5 kg/m? (8).

Statistical Method

Analyzes were made with the Statistical Package for the
Social Sciences (SPSS) Statistics 26 package program.
When analyzing the data, the frequencies (number,
percentage) were given for categorical variables; while
descriptive statistics (mean, standard deviation) were
given for numerical variables. Normality assumptions of
numerical variables were examined with the Kolmogorov
Smirnov normality test and it was observed that the
variables were normally distributed. For this reason,
parametric statistical methods were used in the study.
The differences between the two independent groups
were analyzed using the Unpaired T-Test. Relations
between two categorical variables were checked with
Chi-Square analysis. Fisher's Exact Test was used when
the expected value assumption was not provided in the
Chi-Square analysis. The survival duration of the patients
was examined with Kaplan Meier analysis, and variables

affecting survival were checked with Cox Regression
analysis. Statistical significance in the analyzes was
interpreted at the level of 0.05 for the p-value.

The study was designed as cross-sectional and analyzed
patients hospitalized whole 1 year. In the retrospective
power analysis for the adequacy of the survival analysis,
at a significance level of 0.05 and an effect width of 0.8;
the power of the study was calculated as 97.3%.

RESULTS

The study comprised 186 patients and 63.5% of them were
male (n=118) and 36.5% were female (n=68). The 1-year
mortality of the patients after discharge was evaluated in
two groups: those who died within 1 year after discharge
(n=87, 46.7%) and the survivors' group (n=99, 53.3%)
(Table 1).

The relation between the comorbidities and mortality
was analyzed. A statistically significant relationship was
found between the presence of Acute or Chronic Renal
Disease and mortality (p=0.016).

Table 1. Conditions and comorbidities that affect mortality

Survivor group (n=99) Exitus group (n=87)

n % n %
Female 31 45.6 37 54.4
Gender 0.113
Male 68 57.6 50 42.4
Age (year) 67.00£12.43 74.30£11.82 0.000*
Readmission to the hospital after discharge 30 53.6 26 46.4 0.951
Readmission to the emergency room within 30 days after discharge 13 52.0 12 48.0 0.895
Readmission to the hospital within 30 days after discharge 9 52.9 8 47.1 0.980
Domiciliary long term oxygen therapy 90 55.9 71 44.1 0.064
Domiciliary noninvasive mechanical ventilation 39 54.9 32 45.1 0.714
Bronchiectasis 10 76.9 3 2341 0.076
Pulmonary hypertension 6 66.7 3 33.3 0.506
Sleep apnea or obesity hypoventilation syndrome 6 66.7 33.3 0.506
Central nerveus system diseases 7 41.2 10 58.8 0.296
Decompensated respiratory acidosis 6 50.0 6 50.0 0.817
Acute bronchitis 5 55.6 4 444 1.000
Bening prostate hyperplasia 7 63.6 4 36.4 0.476
Pulmonary sequelae due to tuberculosis 7 70.0 3 30.0 0.341
Other metabolic diseases 6 75.0 2 25.0 0.287
Pleurisy 1 20.0 4 80.0 0.187
Rheumatic diseases 1 333 2 66.7 0.600
Pneumonia 20 42.6 27 57.4 0.090
Pulmonary thromboembolism 10 41.7 14 58.3 0.224
Restrictive lung disease 12 70.6 5 294 0.132
Diabetes mellitus 22 55.0 18 45.0 0.800
Congestive heart failure 20 44.4 25 55.6 0.175
Coronary artery disease 16 48.5 17 51.5 0.547
Acute or chronic renal disease 2 18.2 9 81.8 0.016*
Atrial fibrillation 6 35.3 11 64.7 0.120
Hypertension 43 58.9 30 41.1 0.212
Hypoxic respiratory failure 15 55.6 12 44.4 0.793
Hypercapnic respiratory failure 57 58.8 40 41.2 0.114
*p<0.05
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There were no significant differences between the
survivors and the exitus group in terms of gender,
rehospitalization after discharge, presence of NRS-2002
itself and, its scoring.

We found a statistically significant difference between the
survivors and the deceased patients in terms of weight,
nutrition score, number of stays in the hospital, number
of readmissions to the emergency service after discharge,
and NRS-2002 score (p<0.05) (Table 2).

Table 2. Distribution of patient characteristics

Survivor Exitus group
group (n=99) (n=87) p
Mean SD Mean SD
Height 165.06 9.74 163.29 7.85 0.178
Weight 7541 17.87 69.79 18.60 0.038*
Body mass index 2783 7.05 2623 696 0.124
Disease severity score 2.61 0.79 2.67 0.74  0.593
Nutrition score 0.40 0.55 0.57 0.62  0.049*
NRS 2002 score 3.36 1.16 3.93 1.07  0.001*
Eum.bef of stay in 11.69 664 1748 1326 0.000*
ospital (day)
Number of
hospitalizations after 1.70 046 170 046  0.951
discharge (n=56)
Number of admissions
to the emergency room  1.44 0.50 1.60 0.49 0.037*
after discharge (n=90)
COWD o 606 632 583 619 0800
duration (year)
t: Unpaired T-Test, *:p<0.05, COPD: Chronic obstructive pulmonary disease, SD:
Standard deviation

The weight of the exitus group was significantly less
than the survivors. In addition, the nutritional score,
the number of stays in the hospital, the number of
readmissions to the emergency service after discharge,
and the NRS-2002 score levels of the exitus group are
significantly higher than the survivors.

The relationship between the laboratory values and
mortality was presented in Table 3.

Table 3. Descriptive statistics of laboratory measurements by

mortality status

Survivor group Exitus group P
(n=99) (n=87)

Mean SD Mean SD
Blood urea nitrogen  20.65 10.78 26.30 1537  0.004*
Uric acid 5.58 2.04 6.14 2.44 0.093
Albumin 34.74 4.66 33.69 4.97 0.137
Hemoglobin 14.38 A58 13.26 2.47  0.003*
Creatinine 0.95 0.39 1.12 0.86 0.085
C-reactive protein ~ 57.72 69.87 8598  104.75 0.034*
Total protein 62.79 6.18 62.29 7.40 0.615
Hematocrit 46.86 8.16 43.22 8.20  0.003*
White blood cell 11047.84 4691.13 11970.46 6759.97 0.276
APACHE-II score 12.27 4.42 13.65 449 0.037*
t: Unpaired T-Test, *: p<0.05, APACHE-II: Acute Physiologic Assessment and Chronic
Health Evaluation II, SD: Standard deviation
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There is a statistically significant difference between the
survivors and the exitus group in terms of Blood Urea
Nitrogen (BUN), Hemoglobin, C-Reactive Protein
(CRP), Hematocrit, Acute Physiologic Assessment
and Chronic Health Evaluation II (APACHE II) scores
(p<0.05). While the hemoglobin and hematocrit levels of
the survivors were significantly higher; the BUN, CRP,
APACHE 1I scores of the exitus group were significantly
higher than those of the survivors (Table 3).

Determination of the Variables Affecting Survival

Variables affecting the mortality of patients were included
in the Cox Regression model as an independent variable.
The variables included in the model were readmission to
the emergency room after discharge, weight, nutritional
score, number of stays in the hospital, NRS-2002 score,
acute or chronic renal disease status, BUN, Hemoglobin,
CRP, Hematocrit, and APACHE II score. Among these
variables, the assumption of risk invariance for the
categories of readmission to the emergency room after
discharge and acute or chronic renal disease status, which
are categorical variables, was analyzed graphically and
the variables were considered appropriate to be included
in the model. The absence of a high correlation between
independent variables, which is another important
assumption of Cox regression, was analyzed from the
correlation table of the Cox Regression Analysis; and
high correlations were observed between NRS-2002
score and nutritional score and between Hemoglobin and
Hematocrit. Therefore, nutritional score and Hematocrit
variables were excluded from the model. Later, the
model was run by utilizing the Backward Wald method.
When the results were examined, it was understood that
the most suitable model was established in 6 steps and
weight, hemoglobin level, APACHE II score, and acute
or renal disease variables were excluded from the model.
The results for the remaining variables are shown in
Table 4.

When Table 4 is examined, it can be seen that after
the exclusion of the variables, the number of stays in
the hospital, NRS-2002 score, BUN, and CRP variables
remained in the model. When the Omnibus test results
are examined, the established Cox Regression model is
statistically significant (p<0.05). When the coefficients of
the independent variables in the model are examined, it
can be inferred that the number of stays in the hospital,
NRS-2002 score, and CRP variables significantly affect
the survival of the patients statistically (p<0.05). As a
result, when the number of stays in the hospital increases
by 1 unit, the risk of death increases by 1.036 times. When
the NRS-2002 score increases by 1 unit, the risk of death
increases by 1.337 times. When CRP increases by 1 unit,
the risk of death increases by 1.002 times.
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Table 4. Analysis of variables that affect survival

B Standard P Exp(B) %95 Confidence Interval Exp (B)
Error Lower Bound Upper Bound
Number of stay in the hospital (days) 0.036 0.009 0.000* 1.036 1.019 1.054
NRS-2002 score 0.290 0.105 0.006* 1.337 1.088 1.643
Blood urea nitrogen 0.015 0.008 0.054 1.015 1.000 1.030
C-reactive protein 0.002 0.001 0.034* 1.002 1.000 1.005
Omnibus Test Chi Square=47.186 p=0.000
NRS-2002 scores were naturally high in both groups due Survival Functions
ik NRS2002_D

to the high risk of malnutrition in the patient groups
(3.36%1.16 vs 3.93£1.07). In our study, the vast majority
of patients were elderly, and the fact that the patients were
hospitalized in the intensive care unit. All patients were
divided into two groups (NRS-2002<4 vs NRS-2002>4)
according to the median value of NRS-2002. Thus, the
survival analysis of two different groups was compared as
a risk group and a high-risk group in terms of nutritional
status (Table 5).

Table 5. Survival analysis by NRS-2002 groups (Kaplan Meier)

. Survival Rat
NRS-2002 Survival urvival Rate Total Case
score Period Estimate Standard  Nymber
(days) Error

90 0.873 0.039 9
NRS-2002<4 180 0.859 0.041 10
(n=71)

365 0.746 0.052 18

90 0.739 0.041 30
NRS-200224 180 0.643 0.045 41
(n=115)

365 0.557 0.046 51

As a result of Kaplan Meier analysis, the patients who
have the NRS-2002 score <4, the 90-day survival rate is
87.3%, the 180-day survival rate is 85.9%, and the 1-year
survival rate is 74.6%. the patients who have the NRS-
2002 score >4, the 90-day survival rate is 73.9%, the 180-
day survival rate is 64.3%, and the 1-year survival rate is
55.7%.

The survival time of the patients in the NRS-2002 <4
group was 602,769 days, while the patients in the NRS-
2002 24 group were 422,767 days (Table 6). There was
a significant difference between the NRS-2002 groups in
terms of survival times. The survival time of the patients
in the NRS-2002<4 group was significantly higher than
the patients in the NRS-2002 >4 group (p<0.001). Figure
1 shows survival analysis according to NRS-2002 groups

In a summary, in this specific group of patients with
COPD and respiratory failure, the patients have been
divided into two groups as survivors and exitus groups
in 1-year follow-up after discharge. Gender, weight,
rehospitalization after discharge, presence of domiciliary
LTOT, or domiciliary NIV were not significant between
the two groups. Nutrition score, BUN, Hemoglobin,
CRP, Hematocrit, APACHE II scores, number of

<4
—M4
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08 } —+>4-censored

Cum Survival
o
2
!
}
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Figure 1. Survival analysis according to NRS-2002 groups.

stays in the hospital, number of readmissions to the
emergency service after discharge, and NRS-2002 score
were significant between the two groups. There was a
significant relationship between the presence of Acute or
Chronic Renal Disease and mortality.

Variables affecting the mortality of patients were
included in the Cox Regression model, each one as an
independent variable. The variables included in the
model were readmission to the emergency room after
the discharge, weight, nutritional score, number of
stays in the hospital, NRS-2002 score, acute or renal
disease status, BUN, Hemoglobin, CRP, Hematocrit,
and APACHE II score. The most suitable model
was established in 6 steps and weight, hemoglobin,
APACHE 1I score, and acute or renal disease variables
were excluded from the model. The number of stays
in the hospital, NRS-2002 score, BUN, and CRP
variables remained in the model. The number of stays
in the hospital, NRS-2002 score, and CRP variables
significantly affect the survival of the patients (p<0.05).
All patients were divided into two groups (NRS-2002<4
vs NRS-2002>4) according to the median value of NRS-
2002. Thus, the survival analysis of two different groups
was compared as a risk group and a high-risk group
in terms of nutritional status. There was a significant
difference between the NRS-2002 groups in terms of
survival times. The survival time of the patients in the
NRS-2002 score >4 group was significantly lower than
the patients in the NRS-2002 score <4 group.
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Table 6. Survival period by NRS-2002 groups

NRS-2002 Mean 95% Confidental Interval Median 95% Confidental Interval
score Survival Standard Error Lower Limit Upper Limit Survival Standard Error Lower Limit  Upper Limit
<4 602.769 33.703 536.71 668.827 . 5 5
>4 422.767 28.782 366.354 479.181 501 105.589 294.045 707.955
DISCUSSION In their study, Chen et al. (14) found that both BMI and

COPD is characterized by progressive chronic systemic
inflammation with frequent exacerbations, and
malnutrition is common in the clinical course. Many
factors, especially smoking and systemic inflammation
induce TNF-a and neutrophils, which may cause
malnutrition despite adequate nutrient intake (10).
Therefore, the presence of malnutrition in COPD patients
may play an important role in disease progression and
symptom control. Various methods have been used to
screen the presence of malnutrition in COPD patients
(10). In addition, while in most of the previous studies
analyzing the nutritional status of COPD patients other
nutritional risk scales were used, we evaluated the
nutritional status of the patients with the NRS-2002 scale
in our study. As a result of the study, we found that if the
NRS-2002 score is<4, the 90-day survival rate is 87.3%,
the 180-day survival rate is 85.9%, and the 1-year survival
rate is 74.6%. In the patients with an NRS-2002 score>4,
the 90-day survival rate is 73.9%, the 180-day survival
rate is 64.3%, and the 1-year survival rate is 55.7%. The
survival time of the cases in the NRS-2002<4 group was
significantly higher than the cases in the NRS-2002>4

group

In their study, Ogan et al. (11) found a significant
correlation between NRS-2002 malnutrition risk
assessment score and the mMRC (Modified Medical
Research Council) dyspnea scale in the Global Initiative
for Chronic Obstructive Lung Disease (GOLD) C and D
group patients with stable COPD, and it was determined
that there was a relationship between symptom level and
nutritional status of patients with COPD. In the study
of Benedik et al. (12) it was observed that malnourished
COPD patients had low upper arm and middle arm
circumference. According to the literature, as the
nutritional status deteriorated, a decrease is observed
around the upper and middle arm, and the lowest
values were found in patients with the highest risk of
malnutrition.

Marco et al. (13) evaluated nutritional deficiencies of 118
COPD patients without exacerbation and/or who were
not hospitalized according to the ESPEN definition, and
included parameters such as involuntary weight loss,
BM]I, and fat-free mass index (FFMI). The prevalence of
malnutrition was observed to be 24.6% and it was found
that an increase in malnutrition was associated with the
increased risk of mortality.
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NRS-2002 scores were independent predictors of 1-year
mortality in COPD patients with respiratory failure,
but the NRS-2002 score was superior to BMI for the
prediction of 1-year mortality. In the ROC analysis, they
revealed that the cutoff value that can predict long-term
mortality is 3 points and above for NRS-2002. It has been
inferred that when the NRS-2002 score is 23 during
admission, a COPD patient with respiratory failure is
more likely to die within 1 year after discharge. In our
study, the mean NRS-2002 score of the survivors was
3.36+1.16, while that of the exitus group was 3.93+1.07.

We found a significant difference between the survivors
and the exitus group in terms of weight, nutritional score,
number of stays in the hospital, and NRS-2002 score.
Evaluation of the nutritional status of COPD patients
by NRS-2002 can provide information about age and
disease severity compared to BMI. Thus, NRS-2002 can
comprehensively show the nutritional status of COPD
patients with respiratory failure and help accurately
predict their long-term prognosis.

Baumgartner et al. (15) investigated the effects of
individualized nutritional support on mortality and other
important clinical outcomes in a subgroup of patients
with lower respiratory tract infections. They found a 25%
reduction in 30-day mortality with nutritional support in
patients with lower respiratory tract infections who were
at nutritional risk. Evidence on nutritional support is
insufficient in patients with the infection without critical
illness. However, several publications are showing that
nutritional support has positive effects on outcomes for
patients at risk, in the general patient population (16,17).

CRP has been used for many years (18). In the study by
Qu et al. (19) CRP levels of nonsurvivors in ICU were
found to be significantly higher than those of survivors.
As a dichotomous variant, CRP>62.8 mg/L at admission
to ICU was associated with increased ICU mortality,
regardless of whether the patient was septic or not. This
may be related to the lack of specificity of CRP whether
the patient has sepsis or not (20). Although a study
claims that the assessment of serum CRP levels is not an
adequate test to predict mortality in ICU patients (21),
other studies showed that CRP is a suitable predictor of
mortality (22,23). In our study, there was a significant
difference in terms of CRP values between the survivor
group and the exitus group in the 1l-year mortality
assessment. Also, we found significantly lower CRP
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values in survivors (mean CRP 57.72 mg/L in survivors,
and 85.98 mg/L in the exitus group). In our study, it was
observed that the risk of death increased 1.002 times
when CRP increased by 1 unit. Therefore, in clinical
practice, CRP may be useful to help clinicians assess the
prognosis of ICU patients.

In our study, there is a significant difference between the
survivors and the exitus groups in terms of Hemoglobin
and Hematocrit values. We found that the hemoglobin
and hematocrit levels of the survivors were significantly
higher than the exitus group.

In a study conducted by Gammelager et al. (24) in 2012,
it was found that 15% of the patients had acute kidney
damage during admission to the ICU. An increase by two
times in 30-day mortality was identified in patients who
were in the acute kidney injury group during admission to
the ICU. Relative mortality in patients with acute kidney
injury was found to be associated with 33-64% increased
mortality in the 31-365 days following the admission
to the ICU. The relationship between comorbidities
and mortality was investigated in our study, there was
a statistically significant relationship between Acute or
Chronic renal disease and mortality. In addition, BUN
values were found to be significantly higher in the exitus
group. In all large studies involving large numbers of ICU
patients, an increase in short/medium term mortality,
and in-hospital mortality for patients with acute kidney
injury during admission to the ICU or during their stay
in the ICU was reported. In these studies, the relative
risk of in-hospital mortality increased by 1-1.6 times for
patients with acute kidney injury and between 1.6 and
4.1 times for patients with acute renal failure (25,26).

Scoring systems [such as APACHE II; Simplified Acute
Physiology Score II (SAPS II) and Multiple Organ
Dysfunction Score (MODS)] are used to determine the
severity of the disease, response to treatment, expected
mortality rates, and intensive care performance of
patients followed up in intensive care units (27). In
their study comparing the worst APACHE II scores at
first admission and in the first 24 hours, Ho et al. (28)
found that the expected mortality was 15.5% and 19.3%
respectively, and the actual mortality was 16.3% . They
stated that the sensitivity and specificity of the APACHE
IT score determined at the first admission were decent and
that it could be used for intensive care patients without
trauma. We evaluated the patients with the APACHE
IT scoring system during their admission to the ICU. In
line with the literature, we found a significant difference
between the APACHE II scores and the number of
admissions to the ICU after discharge between the two
groups. The number of admissions to the emergency
room after discharge and APACHE II score levels of
the exitus group were significantly higher than those of

the survivors. Studies are suggesting that the ‘discharge
APACHE II score’ outperforms the ‘admission APACHE
II score;, for readmission to the hospital (29).

Limitations

Our study was carried out in a single center and designed
as aretrospective. In addition, the patients were evaluated
with a single nutritional assessment method at admission.
The NRS-2002 score is the nutritional risk screening tool
recommended by ESPEN and is more suitable than most
other available methods due to its simplicity, applicability,
and non-invasive nature. However, as NRS-2002 contains
subjective content, the outcome of the evaluation is
somewhat dependent on the evaluators. For this reason,
we consider that an experienced evaluator is needed.
The strong aspect of our study is, the NRS-2002 scoring
was applied to the patients by experienced dietitians and
intensive care physicians to avoid subjectivity and bias.
Also, The COPD exacerbations are closely affected by
seasonal changes. We include patients in 1 year to avoid
seasonal bias.

CONCLUSION

We demonstrated that high NRS-2002 scores, high CRP
levels, and prolonged stay in the hospital were associated
with the mortality risk. Combining the NRS-2002 tool
with CRP and prolonged stay in the hospital can produce
more accurate results in evaluating a patient's nutritional
status in clinical practice and help make predictions
about the patient's prognosis. More studies may evaluate
the nutritional status of COPD patients, not only in
hospitals but also in outpatient clinics.
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ABSTRACT

Objective: We aimed to research the effects of the COVID-19 pandemic on breast cancer stages at the time of diagnosis.

Material and Method: The data of female patients over 18 who underwent breast surgery and sentinel lymph node sampling
for malignancy between 01.06.2019 and 31.11.2019 with between 01.06.2020 and 31.11.2020 were analyzed. Patients were

divided into two groups as before and during the pandemic.

Results: Data of 55 patients in total were reached, of which 31 were diagnosed before the pandemic and 24 after the pandemic.
There is no significant difference between the two groups in terms of age. Average tumor size is 3.42+2.00 cm, and 18 patient
(32.7%) has positive sentinel lymph node biopsy (SLNB). In before pandemic group (Group 1) SLNB positivity rate is only 25.8%
(n=8) but in during pandemic group (Group 2) this rate reaches 41.7% (n=10), but this is not statistically significant(p=0.214).
While the tumor size of the patients in Group 1 was 3.35+2.25 cm, it was 3.51+1.67 cm in Group 2. Still, no statistically

significant difference was observed (p=0.141).

Conclusion: As a result of our study, although statistically insignificant, an increase in tumor sizes and positive lymph node
numbers was detected. We predict that statistically significant results will be obtained in studies with a larger number of cases.

Keywords: COVID-19, SARS-CoV2, breast cancer, SLNB, prognosis

INTRODUCTION

The SARS-CoV-2 disease was first reported to the World
Health Organization (WHO) on 31 December 2019 in
Wuhan City, Hubei Province, China (1). WHO defined
this disease as COVID-19 on 11 February 2020 (2).
During the pandemic, especially at the beginning of the
quarantine, there was a significant slowdown in clinics
that could make the oncological diagnoses and organize
treatments, and only emergency medical services were
resumed (3). Lai et al. (4) found a 60% reduction in
patients receiving chemotherapy and a 76% reduction
in referrals for early diagnosis. It has been shown that
cancer-related deaths increase in this process (5). Thus,
cancer-related deaths may have risen since cancer
patients caught COVID-19, as well as the disruption of
treatment services and delays in diagnosis during the
pandemic. While emerging vaccines show great promise,
not everyone's access to vaccines and the emergence of
new variant viruses indicate that it will take some time
before health services, including cancer services, return
to pre-pandemic capacity and cancer prevention services.
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Also, it has been shown that patients with co-morbidities
are more prone to COVID-19, and in this population,
this infection is more hazardous (6,7).

Breast cancer is the most commonly diagnosed cancer
worldwide. 2,3 million new cases are diagnosed
annually (6). If breast cancer is caught at an early stage,
a significant survival advantage is provided. While the
one-year survival rate of breast cancer diagnosed in Stage
1 is 100% in recent studies, and this rate drops to 66%
for Stage 4. For this reason, screening tests are carried
out in many countries. Screening programs reduce breast
cancer mortality by 20% (7). In addition, early diagnosis
and treatment provide good aesthetic results, reduce the
need for adjuvant therapy, provide an early return to
work, and improve the quality of life.

During the pandemic, there has been a prominent decrease
in hospital admissions and delays in diagnosis and
treatment. In addition, some countries had to postpone
outpatient services and screening programs due to the
overload in their health systems during the COVID-19
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pandemic. Besides, national screening programs in
many countries, including Turkey, have been completely
suspended for 1-6 months (8). Even in countries where
screening services are being continued, attendance has
been reported to have decreased by almost 50% (9).

Our study aims to evaluate the effect of suspension of
screening and outpatient services on the stage of breast
cancer at diagnosis during the COVID-19 pandemic.

MATERIAL AND METHOD

The study was carried out with the permission of
Hitit University Non-Interventional Research Ethics
Committee (Date: 30.04.2021, Decision No: 2021-66)
for our retrospective study. Our study was carried out
under the principles of the Declaration of Helsinki and
an informed consent form was signed by all patients.
Between these dates, demographic data, sentinel lymph
node positivity status, number of lymph nodes removed,
tumor sizes, and whether they received neoadjuvant
treatment were retrospectively questioned from patient
files and the hospital data systems.

Study Group

This study was conducted on female patients over 18
years of age who underwent breast surgery and sentinel
lymph node biopsy (SLNB) due to malignancy in the
General Surgery Clinic of Hitit University Erol Ol¢ok
Training and Research Hospital between 01.06.2019 and
31.11.2019 with 01.06.2020 and 31.11.2020.

While determining the dates of patient selection, attention
was paid to the absence of April and May, when quarantine
was most intense, and elective surgeries were suspended,
and patients diagnosed within six months starting from
June were included in the study. The dates for screening the
other group of patients (Group 1 or before the pandemic
group) were determined considering the projection of
this time interval to the pre-pandemic period. Fifty-five
patients were found to be eligible for the study.

Exclusion criteria were defined as patients under 18 years
of age, non-operated breast cancer patients, patients
whose final pathology report was not reported as breast
cancer, patients whose data could not be accessed, and
patients who did not want to be included in the study. A
total of 101 patients were examined, and 55 patients who
met the criteria were included in the study.

Study Protocol and Definitions

Preoperative diagnosis was obtained by core needle
biopsy or stereotactic biopsy. In addition, data on previous
administration of neoadjuvant chemotherapy were
collected from clinical notes. The surgical procedure was
performed as breast surgery (breast-conserving surgery
or mastectomy) and SLNB in all patients.
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Breast surgery includes breast-conserving surgery or
mastectomy, depending on tumor size, breast size,
and patient's choice. Axillary assessment; SLNB was
performed in patients without clinical or radiological
evidence of pathological lymph nodes. Afterward,
axillary lymph node dissection (ALND) was performed
in patients with SLNB positivity.

Patients with clinically or radiologically pathological
lymph nodes or findings suggestive of locally advanced
breast cancer were referred to neoadjuvant therapy.

SLNB was performed by applying a five cc patent blue
injection to the periareolar tissue and pectoral fascia.
There are studies showing that periareolar injection for
SLNB is superior to peritumoral injection due to its
simplicity and high success rate in SLN detection (10).
For deeply located tumors, 0.5 ml peritumoral injection
is recommended (11). Approximately 10 minutes after
the application, the lymph nodes stained with an axillary
incision were removed and sent for frozen section
examination. Data obtained from surgical specimens
were included in the study. Tumor maximum diameters
were reported as tumor size in centimeters.

Patients who had breast surgery during the pandemic
period were evaluated in our study and considered
the during pandemic group (Group 2). These patients
were compared with patients who had breast surgery
in the same period of the previous year, defined as the
before the pandemic group (Group 1). These dates were
determined to be correlated with the dates when non-
emergency surgery cases were started to be cared for at
the outpatient level in Turkey.

Statistical Analysis

All statistical analyzes were performed using IBM SPSS
Statistics for Windows software (version 26; IBM Corp.,
Armonk, N.Y.,, USA). Categorical variables, sentinel
lymph node positivity, and neoadjuvant treatment
status were reported as numbers and percentages. The
numerical variables, age and tumor size, were reported
as mean value * standard deviation and median value
in parentheses. The number of lymph nodes removed
was reported as median value and minimum and
maximum values in parentheses. Relationships between
variables were investigated with Pearson and Spearman
correlation coeflicients. The statistical difference of
categorical variables between the groups was evaluated
by using the Chi-Square test. Data normal distribution
in numerical data were evaluated with the Shapiro Wilks
test. The Mann-Whitney U test was used in accordance
with the data distribution for the number of lymph nodes
removed, tumor size, and age comparisons between the
two groups. For the statistical significance level, p<0.05
was accepted.
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RESULTS

When the mean age of 55 patients constituting the whole
group was examined, it was found to be 56.29+12.84
years. SLNB was positive in 18 (32.7%) of 55 patients. The
mean tumor size removed from the patients was 3.42+2
cm (Table).

To determine the effect of the pandemic on breast cancer
stage at the time of diagnosis, the patients were divided
into two groups as “before the pandemic” (Group 1)
(n=31) and “during pandemic” (Group 2) (n=24) and
it was investigated whether there was a significant
difference between the parameters. The mean age of the
patients in Group 1 was 57.16£12.30 years, the mean
age of the patients in Group 2 was 55.17+13.70 years; no
statistically significant difference was observed (p=0.575).
Three (9.7%) of the patients in Group 1 were referred to
neoadjuvant therapy, compared to 4 (16.7%) in Group
2. Despite the difference between the percentages of
patients referred to neoadjuvant therapy, no statistically
significant difference was observed (p=0.686). While
the mean tumor size of the patients who underwent
surgery in the pre-pandemic period was 3.35+2.25 cm,
it was 3.51+1.67 cm in the pandemic period. Although
an increase in tumor size was detected between the
two groups at the time of diagnosis, this difference was
not sufficient to affect staging and was not statistically
significant (p=0.141). Positive SLNB rate was found to
be 25.8% (n=8) in patients in Group 1, while this rate
increased to 41.7% (n=10) in Group 2, but no statistically
significant difference was observed (p=0.214).

DISCUSSION

The rapid spread of the SARS-Cov 2 virus has caused the
pandemic. Dueto the fasthuman-to-human transmission,
many countries continue to impose severe restrictions
to limit the spread. These restrictions have changed
our daily routines and caused reorganizations in health
practices. In addition, non-emergency medical services
were suspended during this period. Routine oncology
preventive activities also slowed down, especially at the
beginning of the pandemic (3,12). In our study, the effect
of the pandemic on the clinical staging of breast cancer at
the time of diagnosis was investigated.

Although breast cancer is the most common cancer in
society and one of the most common causes of cancer-
related deaths in women, recent improvements in
prognosis have been observed due to the possibility of
early diagnosis in breast cancer and the implementation
of screening programs (13-15) . One of the factors that
most affect survival is the stage of breast cancer (16).
It has been reported that the ten-year overall survival
and disease-free survival rates of breast cancer patients
according to the stages are 67-88% and 70-75%,
respectively (17). Local recurrence rates in these patients
are between 8-19% (18).

However, with the COVID-19 pandemic, screening tests
have been interrupted due to the burden on the health
system. In the center where the study was conducted, it was
observed that the number of outpatient clinic applications
and the number of mammographies performed due
to breast complaints during the COVID-19 pandemic
decreased significantly compared to the previous year.
For this reason, clinicians have been concerned about the
progression of the breast cancer stage in the population.
Unfortunately, there are no extensive studies on this
subject in the literature. Tumor size, lymph node positivity,
and distant organ metastasis are effective in breast cancer
staging (19). Distant organ metastasis was not detected
in any of the patients included in the study at the time of
the study. For this reason, tumor size and SLNB positivity
were examined for comparison in our study.

Despite the suspension of breast cancer screening, we did
not observe an increase in T stages. However, the mean
mass size increased from approximately 3.3 cm to 3.5 cm.
The reason for this result may be the low number of patients
and the relatively short lockdown time. Although the
increase in size is not statistically significant, this increase
is essential for the prognosis of the disease (20). Studies
are showing that tumor size has a direct effect on survival
(21). In addition, studies have shown that tumor size is
correlated with positive lymph node numbers (20,22,23).
Therefore, Increasing the number of positive lymph nodes
and tumor size worsens the prognosis. However, these
two clinical outcomes are independent of each other. For
example, the prognosis worsens with or without a positive
lymph node as the tumor size increases (20,24).

Variables All Patients Group 1 (before the Group 2 (during Statistical
(n=55) pandemic) (n=31) pandemic) (n=24) Significance
Age (Years) 56.29+12.84 (58) 57.16£12.30 (59) 55.17+13.70 (56.5) 0.575*
Neoadjuvant Chemotheraphy 7 (%12.7) 3 (%9.7) 4(%16.7) 0.68671
Tumor Size (Centimeters) 3.42+2.00 (3) 3.35+2.25 (2.5) 3.51+1.67 (3.05) 0.141*
Sentinel Lymph Node Count 1(1-6) 1(1-5) 1.5 (1-6) 0.380*
, Negative 37 (%67.3) 23 (%74.2) 14 (%58.3)
S BT AN Posgitive 18 (%32.7) 8 (%25.8) 10 (%41.7) 02147
* Mann-Whitney U with mean+standard deviation(median), + Chi-square test
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Lymph node metastasis is one of the most important
prognostic factors in breast cancer (20,25). When
we look at SNLB positivity in our study group, it was
observed that it increased from 25,8% to 41,7%, although
it was not statistically significant. This increase is one
of the most drastic effects of the pandemic. The study
compares two periods of 6 months. Although this period
was relatively short, it caused delayed diagnosis in breast
cancer patients and also increased both size and lymph
node positivity.

Our study contains deficiencies due to the nature of
retrospective studies. It has limitations as the lockdown
period is relatively short, the number of patients is small,
it was performed in a single-center, and some patients
did not want to participate in the study. However, it
contains valuable information in terms of the fact that
it is a study that emphasizes the importance of cancer
screening. Breast cancer can be cured if diagnosed in the
early stages, and that a critical follow-up process is noted
in pandemic conditions other than emergency surgeries.
As far as we know, there is no further research on the
effects of the pandemic on the stage of breast cancer.

CONCLUSION

As a result, we believe that breast cancer is one of the
diseases that should not be followed up during epidemic
periods such as COVID-19, which is rare and affects the
whole world, and that society should be informed more.
By providing appropriate protection conditions, breast
cancer screening and diagnostic evaluations should
not be disrupted. Our study showed that even in this
short period, there was an increase in tumor sizes and
positive lymph node counts. This information is of great
importance for more extended lockdown periods.
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ABSTRACT

Aim: Obstructive sleep apnea syndrome (OSAS) and chronic obstructive pulmonary disease (COPD) have common
pathophysiological mechanisms affecting the prognosis of each other. This study aims to investigate the relationship between
the presence of OSA risk and the severity of COPD and to determine the possible clinical features for OSA risk for COPD
patients.

Material and Method: The patients (n=181) who applied to the outpatient clinics of pulmonology between September
- November 2019 with the diagnosis of COPD, were analyzed cross-sectionally. Demographic features, anthropometric
measurements, comorbidities, smoking status, and severity of dyspnea, respiratory functions, and exacerbation frequency
in the last year were evaluated. All patients were questioned with the Epworth sleepiness scale (ESS) for detecting excessive
daytime sleepiness (EDS), and the STOP-Bang for determining the risk of OSA.

Results: The rate of diabetes, waist and hip circumference measurements, median ESS score, and EDS ratio were found to be
higher in patients with moderate/high OSA risk when compared to patients with low OSA risk. In the multivariate regression
model; lower oxygen saturation (OR: 0.83; p=0.007) and higher ESS score (OR=1.28; p<0.001) were determined as independent
risk factors affecting the OSA risk to be moderate/high.

Conclusion: Low oxygen saturation, accompanying diabetes, high ESS score and, high waist-hip circumference stand out
as useful factors in determining OSA risk in the COPD population. However, OSA risk was found to be the same among all
COPD stages. We suggest that all COPD patients should be questioned for OSA risk regardless of the stage.

Keywords: Obstructive sleep apnea syndrome (OSAS), chronic obstructive pulmonary disease (COPD), Epworth sleepiness

scale (ESS), STOP-Bang survey

INTRODUCTION

It is known that chronic obstructive pulmonary disease
(COPD) has many comorbidities affecting prognosis.
Obstructive sleep apnea syndrome (OSAS) which is one of
the common comorbidities, is affected by various clinical
and pathophysiological factors associated with COPD.
According to epidemiologic studies, OSA can be present in
about 10 to 15% of patients with COPD (1,2). Hypoxemia
and inflammation are the main factors affecting the
pathology and prognosis of both diseases. The overlap
of OSA and COPD results in more profound nocturnal
hypoxemia especially during rapid eye movement (REM)
sleep and cardiovascular comorbidities (3,4).

Peripheral fluid retention shifting rostral during sleep,
corticosteroid therapy which may weaken pharyngeal
muscles and cigarette smoking causing inflammation in
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the upper airway, facilitate the collapsibility of the upper
airway in COPD (3). A phenotypic tendency for the
coexistence of OSA was observed for the patients with
chronic bronchitis while hyperinflation associated with
COPD was found to be protective against upper airway
collapse in the predominant emphysema phenotype (5-
7). Besides, cachexia which is seen during the end stages
of COPD might decrease the likelihood of coexisting OSA
in this population. The alterations in pathophysiological
changes in the stages and phenotypes of COPD can affect
the prevalence of OSA. Furthermore, OSA hasasignificant
effect on the survival of COPD patients. It may increase
the lower airway inflammation and worsen respiratory
failure in COPD (1). In some studies, it is associated with
daytime oxygen desaturation, hypercapnia, and poor
quality of life in patients with COPD (2,8,9).
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Screening for OSA risk is an important part of the
clinical evaluation of patients with COPD. This study was
conducted to find the relationship between the presence
of obstructive sleep apnea (OSA) risk and the severity
of COPD and to reveal the clinical findings which can
determine the intermediate/high OSA risk in COPD
patients.

MATERIAL AND METHOD

The study was approved by the Kecioren Training and
Research Hospital Clinical Research Ethics Committee
(Date: 11.09.2019, Decision No0:2012-KAEK-15/1938).
All procedures were carried out in accordance with the
ethical rules and the principles of the Declaration of
Helsinki.

Patients

In this study; 181 patients aged between 40-75 years, who
were admitted to the outpatient clinics of pulmonology
between September 1%, and November 31, 2019 with
the diagnosis of COPD, were analyzed cross-sectionally.
Only the patients who signed informed consent were
enrolled in the study. Patients with congestive heart
failure, chronic renal disease, psychiatric or neurological
diseases, shift work, and patients on positive airway
pressure treatment due to respiratory failure were
excluded.

The diagnosis of COPD and the evaluation of disease
severity was based on the global initiative for chronic
obstructive lung disease (GOLD) 2019 criteria (10).
Combined COPD assessment including symptom
severity and exacerbation history was used.

Measurements

Demographic features [age, gender], anthropometric
measurements, comorbidities, smoking status, and
severity of dyspnea according to the modified medical
research council (mMRC) scale (11), respiratory
functions, and exacerbation frequency in the last year
were evaluated.

For anthropometric evaluation height [m], weight [kg],
neck, waist, and hip circumferences (cm) were measured
with a tape measure. Weight was measured with light
clothing and without shoes. The height was measured
on bare feet with the thin rod parallel to the floor that
touched the head during deep inspiration while standing
upright. The body-mass index (BMI) was calculated as
weight [kg] divided by the square of height [m?]. Neck
circumference (NC) was measured at the level of the
cricothyroid membrane in a standing position. Waist
circumference (WC) was measured midway between
the lower rib and the iliac crest, and hip circumference
at the level of the widest circumference over the great
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trochanters during upright position at the end of a gentle
expiration. Pulse oximetry was used for measuring
oxygen saturation (SpO:z) on room air at rest.

Spirometry was performed under the American Thoracic
Society (ATS)/European Respiratory Society (ERS)
standards (12). Forced expiratory volume in one second
(FEV1), forced vital capacity (FVC) and FEV1/FVC
values were obtained with the forced expiration curve.
The severity of airway obstruction was based on the
level of post-bronchodilator FEV1% of the predicted
value (10). The airway obstruction was classified as mild,
intermediate, severe, and very severe according to cut-
off values of FEV1 80%, 50%, and 30% respectively. All
patients were questioned with the Epworth sleepiness scale
(ESS) for detecting excessive daytime sleepiness (EDS),
and the STOP-Bang for determining the risk of OSA. Both
questionnaires were validated in Turkish (13,14). EDS was
defined when the total score was 10 or more on ESS. If
the score was <2 on the STOP-Bang questionnaire the risk
for OSA was assumed as low. The patients with a score >2
were grouped as intermediate/high OSA risk.

Statistical Analysis

For the statistical evaluation, the Statistical Package for
Social Sciences (SPSS) (IBM SPSS Inc., Chicago, IL)
for Windows 23 was used. The distribution of data was
evaluated by the Kolmogorov-Smirnov test. For random
distribution, the median [25% percentile (P25) and 75t
percentile (P75)] was displayed whereas meantstandart
deviation was used for normal distribution. The results
from qualitative data were shown as numbers and
percentages. The Chi-Square test or Fisher Exact test was
used to compare qualitative data. The Mann-Whitney U
test (for random distribution) or independent sample
T-test (for normal distribution) were executed for the
comparisons between the groups of numerical variables.
Correlations between numerical data were evaluated
by Spearman correlation analysis, and the correlation
between categorical variables was determined by the
point Dbiserial correlation. Multivariate regression
analysis was used to determine the independent risk
factors of the STOP-Bang survey risk score and Epworth
Sleepiness Scale Score. Data with random distribution
was emulated to a normal distribution with logarithmic
transformation. Multivariate logistic regression analysis
was used to determine the independent risk factors of
OSA risk and daytime sleepiness. In statistical analysis,
the p-value <0.05 was considered significant.

RESULTS

The patients enrolled in the study (n=181) consist of 140
(77.3%) males and 41 (22.7%) females, aged between 40-
75 years. The mean age of the patients was 62.1+8.8 years,
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the average BMI level was 26.8+5.4 kg/m?, and the average
neck circumference was 40.6+3.5 cm. It was determined
that 32% (n=58) of the patients were active smokers and
49.2% (n=89) had quited smoking. The median smoking
time was 40 packs/year. The median disease duration
of the patients who applied to the outpatient clinic for
COPD was 4 years. According to the combined COPD
assessment, stated on GOLD 2019, 37% (n=67) of the
patients were classified in the high-risk group (GOLD C
and GOLD D) for exacerbation and symptom burden. As
to spirometric grade, approximately half of the patients
(n=93, 51.4%) had GOLD 3-4 grade of airflow limitation
(FEV1<50%). The presence of hypertension was declared
by 30.4% (n=55) of patients and diabetes mellitus was
declared by 11% (n=20) of the patients.

In our study, the ratio of patients with intermediate/high
OSA risk was 69.6% (n=126). The median ESS score was
4 and the rate of EDS was found to be 30.4% (n=55).

As shown in Table 1, waist circumference and hip
circumference measurements in this COPD population
were also found to be significantly higher in the group
with intermediate /high OSA risk (p<0.001). The rate
of diabetes (14.3% and 3.6%; p=0.040), median ESS
score (7.5 and 2, respectively; p<0.001), and EDS ratio
(42.1% and 3.6%, respectively; p<0.001) were found to
be higher in patients with intermediate/high OSA risk
when compared to patients with low OSA risk. Besides,
SpO2 (92.3+4.3 and 94.2+2.3; p<0.001) and FVC
(2,340.8 and 2.6+0.8; p=0.050) were significantly low in
patients with intermediate/high OSA risk. However, the
other clinical parameters including the mMRC scale,
GOLD stages and exacerbation/hospitalization history
did not differ significantly between OSA risk groups
(Table 1).

The previous analysis indicated that waist circumference,
hip circumference, FVC, SpOz2, ESS score, and EDS could
be possible risk factors associated with intermediate/
high OSA risk. In the multivariate logistic regression
model in which these possible risk factors are included,
SpO2 (OR: 0.83; p=0.007) and ESS score (OR=1.28;
p<0.001) were determined as independent clinical
factors affecting the intermediate// high level of OSA
risk (Table 2).

Table 2. Multivariate regression analysis for OSA risk

95% CI
Variables OR Lower Upper P
limit  limit
OSA risk (intermediate/high vs low)
SpO2 (%) 0.83 0.72 0.95  0.007
ESS 1.28 1.16 1.41 <0.001
Nagelkerke R2:0.331; p<0.001
CI: Confidence interval, ESS: Epworth sleepiness scale OR: Odds ratio, SpO2:oxygen
saturation by pulse oximetry

Table 1. Demographic and clinic parameters according to the OSA
risk group

OSA Risk
Parameters Low Intermediate/ p
(n=55) High (n=126)
Age (years) 61.8+9.4 62.3+8.6 0.714
Gender, n (%)

Male 42 (76.4) 98 (77.8)

Female 13 (23.6) 28 (22.2) 0848
BMI (kg/m?) 24.8+3.8 27.7+5.8 <0.001
Neck circumference (cm) 39.0+2,6 41.2+3,6 <0.001
Waist circumference (cm) 93.0+9.7 99.2+13.8 0.001
Hip circumference (cm) 97.6x10 104.6+12.9  <0.001
(C:pifé‘lif;faig"kmg 40 (15-50)  40(16-60)  0.208

Never-smoked, n (%) 10 (18.2) 24 (19.0)

Quitted, n (%) 28 (50.9) 61 (48.4) 0.976

Active-smoker, n (%) 17 (30.9) 41 (32.5)
Comorbidities n (%) 6(10.9) 62 (49.2) <0.001

HT n (%) 3 (5.5) 52 (41.3) <0.001

DM n (%) 2 (3.6) 18 (14.3) 0.040
Duration of COPD 4(0.5-9) 4(1-10) 0.365
PFT

FVC (L) 2.6£0,8 2.3+0,8 0.050

FEV 1 (L) 1.6+0.7 1.4+0.6 0.088

FVC, % 68.6+£22.6 62+16.2 0.057

FEV 1, % 54.6+21.2 49+15.6 0.085

FEV1/FVC 61.0+6.8 60.8+8.3 0.837
SpO2, % 94.2+2.3 92.31+4.3 <0.001
Airflow limitation, n (%)

GOLD1 (FEV1>80%) 6(10.9) 7 (5.6)

(g]OO‘%I;SDFZEVI ey 25 (45.5) 50 (39.7)

GOLD3 0.430

(30%<FEV1<%50%) 200364)  58(46.0)

GOLD4 (FEV1<30%) 4(7.3) 11 (8.7)
mMRC scale, n (%)

mMRC<2 20 (36.4) 34 (27.0) 0220

mMRC>2 35 (63.6) 92 (73.0)

GOLD 2019

A 17 (30.9) 26 (20.6) 0.338

B 22 (40) 49 (38.9)

C 3(5.5) 7 (5.6)

D 13 (23.6) 44 (34.9)
Exacerbations >2/past year, |, (25.5) 46 (36.5) 0171
n (%)

?e‘;if’ﬁlo}f;‘“‘ms il 5(9.1) 19(151) 0345
;S;}Jr, ;;dg)l/oi)ssions >1/past 0 4(32) 0.432
ESS score 2 (0-4) 7.5 (3-11) <0.001
EDS, n (%) 2 (3.6) 53 (42.1) <0.001
The results were shown as n (%), mean + standard deviation or median (25%-75t%
percentile) BMI: body-mass index, COPD: chronic obstructive pulmonary disease
DM: diabetes mellitus, EDS: excessive daytime sleepiness, ESS: Epworth sleepiness
scale, FEV1: Forced expiratory volume in one second, FVC: forced vital capacity,
GOLD: global initiative for chronic obstructive lung disease HT: hypertension,

ICU: intensive care unit, nMRC: modified medical research council, SpOz:oxygen
saturation by pulse oximetry
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Our results revealed that STOP-Bang score had
an intermediate positive correlation with waist
circumference (r=0.429; p<0,001), hip circumference
(r=0.409; p<0.001) and ESS score (r=0.457; p<0.001).
The presence of DM, COPD duration, FVC(L), FEV1(L),
FVC%, SpO:, GOLD 2019 ABCD staging, airway
obstruction, and mMRC dyspnea scale showed a weak
correlation with STOP-Bang score (Table 3). These
factors associated with the STOP-Bang score were
included in the multivariate linear regression model in
which SpO:z(p£SH: -0.09+0.03; p=0.007) and log (ESS)
(P£SH: 0.14+0.02; p<0.001) outshined as independent
factors affecting the risk score (Table 4).

Table 3. The results of correlation analysis between STOP-Bang

score and the demographical-clinical parameters
STOP-Bang score

Parameters
r p

Age (years) 0.083 0.268
Gender 0.001 0.986
Waist circumference (cm) 0.429 <0.001
Hip circumference (cm) 0.409 <0.001
Cigarette smoking (pack/years) 0.075 0.366
DM 0.286 <0.001
Duration of COPD 0.178 0.017
FVC (L) 0.184 0.014
FEVI(L) -0.159 0.034
FVC(%) -0.173 0.020
FEV1(%) -0.138 0.065
FEV1/FVC 0.049 0.517
SpO2(%) -0.228 0.002
GOLD 2019 (ABCD stages) 0.281 <0.001
The severity of airflow limitation 0.149 0.045
mMRC scale 0.255 0.001
ESS score 0.457 <0.001

COPD: chronic obstructive pulmonary disease DM: diabetes mellitus, EDS: excessive
daytime sleepiness, ESS: Epworth sleepiness scale FEV1: Forced expiratory volume in
one second, FVC: forced vital capacity, GOLD: global initiative for chronic obstructive
lung disease, ICU: intensive care unit, nMRC: modified medical research council
SpO2: oxygen saturation by pulse oximetry

Table 4. Multivariate regression analysis for STOP-Bang score

%95 CI
Variables OR Lower Upper P
limit  limit
Log (STOP-Bang score) B+SH
SpO:2 (%) -0.09+0.03 -0.16 -0.03  0.007
log (ESS) 0.14+0.02 0.10 0.18  <0.001

R2:0.285; p<0.001

CI: Confidence interval, ESS: Epworth sleepiness scale OR: Odds ratio, SpO2: oxygen

saturation by pulse oximetry, B+SH: regression coefficient + standard error

DISCUSSION

The overlap of OSA and COPD has some common factors
affecting the pathophysiology and prognosis of each
other. It is important to reveal the factors determining
OSAS risk in COPD. The common factors such as age,
gender, and smoking, may not provide clinical benefit in
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determining the probability of OSA. It may be speculated
that especially advanced COPD with altered upper airway
dynamics, respiratory pattern, and comorbidities may
have different predictors from the general population
(15). Approximately half of our study group consisted of
COPD patients with mild/moderate airway obstruction
and two-thirds of the population was with GOLD A-B
representing the low-risk group for exacerbations. In this
cohort of COPD patients, it was found that nearly 70%
of the patients had moderate/high risk for OSA. OSA
prevalence in COPD was reported between 2.9-66% in
different studies (2,16,17). Sharma et al. (18) reported the
prevalence of high risk for OSA according to the Berlin
Questionnaire as 55.2% in obstructive airway diseases.
Oppositely, polysomnographic data of The Sleep Heart
Health Study and Bednarek et al. (19) claimed no risk for
mild obstruction (2). However, neither the degree of the
airflow limitation nor the stage of COPD seemed to affect
the OSA risk in our study group.

A recent study underlined that hypertension which is a
component of the STOP-Bang questionnaire, could not
be shown as an indicator of OSA in moderate to severe
COPD. The authors recommended the interrogation
of cardiovascular events, including stroke, myocardial
infarction, or peripheral vascular disease for OSA risk
(15). According to our results, the presence of diabetes
may be a clue for the OSA-COPD overlap. Similarly,
in the study of Steveling et al. (17) in which nocturnal
polygraphy was used, the frequency of diabetes was
higher in patients with the overlap syndrome.

The BMI threshold for the STOP-BANG is >35 kg/
m? which is more than the average BMI (26.8 kg/m?)
of our study group. Although the average BMI of the
intermediate/high-risk group was also found to be below
the threshold, it is statistically higher than the low-risk
group. On the other hand, the age threshold of 50 years
might have increased the likelihood of high OSA risk in
this elderly population with a mean age of 62.1 with male
predominancy. But the gender distribution and mean age
of the low-risk group were found to be statistically the
same as the intermediate/high-risk group.

We showed that the ESS score correlates well with the OSA
risk. However, it is known that the poor sleep quality in
moderate/severe COPD obstacles the prediction of OSA
with ESS (15,16,20). The tiredness and daytime sleepiness
may be attributed to either the poor sleep quality in
COPD or the accompanying OSA. Eventually, the
polysomnographic evaluation is needed for the differential
diagnosis. We used the STOP-Bang questionnaire in this
study because STOP-Bang was found to be associated with
OSA in COPD (15). But our results must be confirmed
with the polysomnographic data, the lack of which is
the major limitation of this study. Schreiber et al. (21)
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published polysomnographic data from a pulmonary
rehabilitation clinic comprising 190 COPD patients of
whom 45% were diagnosed as moderate/severe OSAS.
They also claimed that BMI and ESS may not be as reliable
as in the general population for OSA risk assessment in a
subgroup of patients with COPD.

In a Swiss cohort (17), BMI and smoking history were
claimed as the only clinical predictors for OSA but
other anthropometric parameters like the circumference
of the neck, waist, or hip were not mentioned in this
study. Contrary to the correlation between large neck
circumference and OSA in the general population (22,23),
it is reported that advanced COPD patients with neck
circumference <42cm are also prone to have OSA (15). The
severity of OSA is particularly associated with abdominal
obesity, and an increase of 13-15 cm around the waist or
hip increases the risk of OSA 4 times (24). These findings
are also compatible with the COPD cohort in the study of
Turcani etal. (25). In our study, waist and hip circumference
were found to be higher in the medium/high-risk OSA
group compared to the low-risk OSA group.

The overlap of COPD-OSA may cause more profound
nocturnal hypoxemia than those with OSA alone (4).
According to the multivariate regression model; a lower
percentage of oxygen saturation (OR: 0.83; p=0.007) and
higher ESS score (OR=1.28; p<0.001) were determined
as independent risk factors affecting the OSA risk and
STOP-BANG questionnaire score. Our study pointed
out that daytime SpO2 may be a possible Candidate for
OSA risk assessment. In a study by Little et al. (26), it
is stated that stable COPD patients with daytime arterial
oxygen saturation of hemoglobin (SaO2) <93% are more
likely to have nocturnal oxygen desaturation. In contrast
to our results, STOP-BANG was not associated with ESS
in a study involving advanced COPD patients. Milder
COPD patients are likely to have fewer EDS related to
respiratory insufficiency. It can be expected that a stage-
dependent relationship between ESS and OSA risk exists.

As to the limitations of the study, first, we could
not perform polysomnography/polygraphy for the
patients due to economic issues. However, the current
recommendations that concern just the number
of respiratory events for scoring PSG can also be
insufficient to determine the real burden of breathing
disorders during sleep for obstructive lung disease. The
parameters including the duration of the respiratory
events and the severity of the hypoxemia during sleep
must be investigated for a better perception of OSA-
COPD overlap. Second, the data about the comorbidities
were based on patients' declarations and previous
prescriptions. Therefore, we could have some missing
data due to memory factor and lack of objective tests for
comorbidities.

CONCLUSION

In this study, it was revealed which clinical findings
other than commonly used factors such as body-mass
index can determine the intermediate/high OSA risk
in COPD patients. Our results showed that low oxygen
saturation, accompanying diabetes, high ESS score, and
the high waist-hip circumference can be useful factors in
differentiating patients with intermediate/high OSA risk
in the COPD population. Furthermore, no difference in
OSA risk was detected among all COPD stages according
to GOLD. We suggest that all COPD patients should be
questioned regardless of the stage in terms of OSA risk
and the patients with the aforementioned characteristics
should be directed to sleep clinics for polysomnography.
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ABSTRACT

Aim: This study aims to reveal the relationship between Pulmonary Function Tests (PFTs) parameters and polysomnographic parameters. It
aims to determine the guiding values in treatment selection, with the hypothesis that easily accessible PFTs parameters can be useful in clinical
evaluation for patients with restrictive or obstructive type disorders.

Material and Method: One hundred and forty-six patients with obstructive and/or restrictive pulmonary dysfunction who underwent
polysomnography in the sleep clinic of our hospital between June 2019 and December 2019 were included in the study. Polysomnography
(PSG) parameters and PFTs results were obtained. Age, gender, body mass index (BMI), Epworth Sleepiness Scale (ESS) score, PFTs parameters,
apnea-hypopnea index (AHI), nocturnal oxygen saturation, tolerable positive airway therapy modality, and pressures were recorded.

Results: Of 146 patients 34.9% were women and most (92.5%) had an obstructive disorder in PFTs. Of the patients with the obstructive disorder,
71 were being followed up with a diagnosis of chronic obstructive pulmonary disease (COPD) and 64 with a diagnosis of asthma. Interstitial
lung disease was observed in 5 out of 11 cases (7.5%) with restrictive type disorder, and obesity resulted in restrictive disorder for the remaining
6 cases. Simple snoring was observed in 5.5%. Mild OSAS was observed at a rate of 30.1%. Moderate-severe OSAS was detected in 64.4% of the
patients. When the relationship between optimal inspiratory/ expiratory positive airway pressure (IPAP/EPAP) values determined by automatic
bilevel positive airway pressure (ABPAP) titration and PFTs parameters were analyzed, a moderate negative correlation was observed between
IPAP value and forced vital capacity (FVC) (L) (r=-0.432, p=0035)

Discussion: The results of this study show that PFTs parameters can be used to predict polysomnographic findings for patients with obstructive/
restrictive disorders. Almost two-thirds of the patients with obstructive sleep apnea (OSA)-related symptoms in this group were observed to
have moderate-severe obstructive sleep apnea syndrome (OSAS). Based on our results in ROC analysis, we believe that it would be appropriate
to recommend titration with bilevel devices, especially for patients with forced expiratory volume in one second (FEV1)<60% and maximum
expiratory flow between 25% and 75% of FVC (MEFzs-75)<30%. Bilevel devices may be useful for patients with reduced MEFzs-7s (representing
peripheral airways), through alveolar recruitment and pressure support.

Conclusion: In our study, we demonstrated that the optimal IPAP value for treatment had a positive correlation with the oxygen desaturation
index (ODI) and AHI and a negative correlation with minimum finger pulse oximetry (SpOz2), as well as a negative correlation with FVC value.
Simple spirometric data along with polysomnographic data can also be helpful when determining baseline pressures in bilevel positive airway
pressure (BPAP) titration for OSAS patients with respiratory dysfunction.

Keywords: PFTs, FVC, AHI, OSAS, IPAP

INTRODUCTION

Obstructive sleep apnea syndrome (OSAS), which is
characterized by a complete or partial obstruction of the
upper airway during sleep, has a multifactorial etiology.
It is known that craniofacial anomalies and obesity
together with a decrease in lung volume play a role in
its pathogenesis. The decrease in lung volumes causes a
less caudal traction effect leading to the collapse in the
pharyngeal airway (1,2). There are also studies showing
that pharyngeal collapsibility decreases as a result
of negative extrathoracic pressure and lung volumes
exceeding functional residual capacity (3). Increases in
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respiratory system resistance, which can be measured
with the forced oscillation technique (FOT), lead to an
increase in OSAS severity, especially in obese patients.
Changes in elastic recoil pressure, which is an important
mechanical property of the lungs, are considered a
liable pathway in the pathogenesis of OSAS, as the
decrease in peripheral lung volumes (4,5). Regarding
the relationship between easily accessible spirometric
values and obstructive sleep apnea (OSA), there are
conflicting results in studies conducted with different
patient groups (6,7). In addition, pulmonary function
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test (PFTs) parameters can guide the choice of treatment
in OSAS (8). Especially when OSAS is associated
with respiratory disorders such as asthma, chronic
obstructive pulmonary disease (COPD), and interstitial
lung disease, the clinical results may deteriorate. For
this group known as overlap syndrome, improvement
in prognosis can be achieved and quality of life can
increase with appropriate OSAS treatment (9). There is
a common belief that conventional PFTs are not useful
in the diagnosis of OSAS (10). However, this study aims
to reveal the relationship between PFTs parameters and
polysomnographic parameters. It aims to determine
the guiding values in treatment selection, with the
hypothesis that easily accessible PFTs parameters can be
useful in clinical evaluation for patients with restrictive
or obstructive type disorders.

MATERIAL AND METHOD

The ethics committee approval for this study was
obtained by the University of Health sciences Kecioren
Education and Training Hospital Clinical Studies Ethics
Committee (Date: 14/09/2021, Decision No: 2012-
KAEK-15/2367). All procedures were carried out in
accordance with the ethical rules and the principles of
the Declaration of Helsinki.

One hundred and forty-six patients with obstructive
and/or restrictive pulmonary dysfunction who
underwent polysomnography in the sleep clinic of our
hospital between June 2019 and December 2019 were
included in the study. PFTs were performed at the time of
admission to the sleep clinic. Forced expiratory volume
in one second (FEV1), forced vital capacity (FVC),
FEV1/FVC, and maximum expiratory flow between 25%
and 75% of FVC (MEF2s-75) values were obtained from
PFTs reports in line with the standards of American
Thoracic Society (ATS)/European Respiratory Society
(ERS) (11). FEV1/FVC ratio below 0.70 was defined as
an obstructive disorder. FVC below 80%, with a normal
FEV1/FVC ratio, is defined as a restrictive disorder.
Exclusion criteria included patients with a sleep time of
<180 minutes in the polysomnography test and whose
PFTs performance was not acceptable according to the
ATS guideline (11).

The files of the sleep outpatient clinic and the results
of polysomnography were reviewed retrospectively.
Total sleep time, oxygen saturation by finger pulse
oximetry (SpO:), and apnea-hypopnea index (AHI)
were obtained from the records of standard full-
night polysomnography montages with four channels
of the electroencephalogram, two channels of
electrooculogram, one channel of chin electromyogram,
the thermistor, airflow, inductive plethysmography for
thoracoabdominal motion, electrocardiography and
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finger pulse oximetry (SpOz2). All records were scored
according to the American Academy of Sleep Medicine
(AASM) Scoring Manual Version 2.2 (12).

Age, gender, body mass index (BMI), Epworth Sleepiness
Scale (ESS) score, PFTs parameters, apnea-hypopnea
index, nocturnal oxygen saturation, tolerable positive
airway therapy modality, and pressures were recorded.

Nocturnal hypoxemia was defined as arterial oxygen
saturation below 88% for at least 5 minutes during the
all-night PSG test (13). Positive airway pressure (PAP)
titration success was determined according to the criteria
in the AASM guide (14).

Statistical Analysis

We used SPSS software version 21 for all analyses, and
statistical significance was accepted as a p-value of <0.05.
The variables were classified according to the normality
tests including histograms, the ratio of the standard
deviation to mean, and the The Kolmogorov-Smirnov
test. The normally distributed variables were presented as
meanzt sd. The non-normally distributed variables were
presented as median (25th-75th percentile). Nominal
variables presented as number(%) were compared with
a Chi-square test. Mann Whitney U test or Student-t test
was performed to compare the distribution of two groups
for numerical data. The receiving operator characteristic
(ROC) curve analysis was used to determine a significant
cut-oft value for SpO:z, FEV1 and MEF2s-75 in predicting
the titration failure, nocturnal hypoxemia and need
for oxgen support during the sleep. The sensitivity,
specificity, positive and negative predictive values were
also presented. The correlations between expired positive
airway pressure (EPAP), inspired positive airway pressure
(IPAP) and the clinical variables were calculated using
the Spearman test.

RESULTS

Of 146 patients 34.9% were women and most (92.5%)
had an obstructive disorder in PFTs. Of the patients
with the obstructive disorder, 71 were being followed
up with a diagnosis of COPD and 64 with a diagnosis
of asthma. Interstitial lung disease was observed in 5
out of 11 cases (7.5%) with restrictive type disorder, and
obesity resulted in restrictive disorder for the remaining
6 cases. Moderate-severe OSAS was detected in 64.4% of
the patients. Simple snoring was observed in 5.5% of this
population, all of whom were symptomatic in terms of
sleep apnea whilst mild OSAS was observed at a rate of
30.1%.

Fourteen patients who were receiving long-term oxygen
therapy at home were given 2 It/min nasal oxygen during
the PSG after recording at room air for at least 30 minutes
was obtained. It was observed that for 12 of these patients
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(85.7%), sleep-related hypoxemia persisted despite
nasal oxygen support. For all patients with nocturnal
hypoxemia, oxygen saturation in wakefulness (SpO:
awake) was < 92%. After the exclusion of 14 patients who
were given oxygen support during PSG, the data of 51
patients with sleep-related hypoxemia were compared
with 81 patients who were not hypoxemic.

It was observed that patients with nocturnal hypoxemia
were older, and their BMI and AHI values were higher.
All of the PFTs parameters, FVC%, FVC (L), FEV1%,
FEV1 (L), FEV1/FVC, MEFa25-75%, were found to be
statistically lower for these patients.

Also, the SpO2 awake values of these patients were lower.
ESS score and gender distribution were statistically similar
between the groups (Table 1). Sleep-related hypoxemia was
observed in 50.8% of the patients followed up with COPD
and in 24.2% of the patients diagnosed with asthma. Sleep-
related hypoxemia was observed in 27.6% of patients with
positional OSAS (n=29) and 37% of patients with rapid
eye movement (REM)-related OSAS (n=49).

Regarding the population, for which restrictive or
obstructive disorders were found with pulmonary
function tests, half of the patients did not attend or
complete the titration tests. While titration was found to
be successful for 16 of 21 patients who were titrated with
automatic positive airway pressure (APAP) (76.2%); the
titration test was successful for 23 (95.8%) of 24 patients
who were titrated with automatic bilevel positive airway

Table 1. The comparisons of the characteristics between the

patients with and without nocturnal hypoxemia

pressure (ABPAP). For ten patients, despite the optimal
pressure support with bilevel positive airway pressure
(BPAP) therapy, additional oxygen support to provide
nocturnal oxygenation was required. It was observed
that the group with failed APAP titration was similar to
the successful group in terms of age, BMI, SpO2 awake,
and ESS score, but the PFTs parameters were significantly
lower (Table 2). Similarly, it was observed that the group
whose oxygenation improved only with ABPAP was
similar to the group in need of additional oxygen in terms
of age, BMI, wakefulness SpO: and ESS score, but all
other PFTs parameters except the FEV1/FVC ratio were
lower for the patients requiring additional oxygen (Table
3). With the ROC analysis, the optimal cut-off values
were determined by selecting the 2 most ideal parameters
according to the area under the curve (Figure 1).

FEV1 (L)<1.9 and Sp0O2<90% for nocturnal hypoxemia;
FEV1 (L)<1.5and FEV1 %<50% for supplemental oxygen
demand; FEV1 %<60% and MEF2s-75 %<30% for APAP
titration failure, were set as statistically significant cut-off
values (Figure 1-3). Sensitivity, specificity, positive and
negative predictive values of these limit values are shown
in Table 4. In addition, when the relationship between
optimal IPAP/EPAP (inspiratory/expiratory positive
airway pressure) values determined by ABPAP titration
and PFTs parameters was analyzed, a moderate negative
correlation was observed between IPAP value and FVC
(L) (r=-0.432, p=0035, Table 5).

Table 2. The demographic and polysomnographic differences of

the patients with APAP titration failure

Patients with f;gf:&:
nocturnal nocturnal
hypoxemia h 5
=51 ypoxemia
; n=81 P
median di 1
(25%h-75th median value
3 (25th-75th
percentile) il
n (%) perce{)l ile)
mean+SD n (%)
mean+SD
Gender (female, %) 21 (41.2%) 23 (28.4%) 0.129
Age 58.5£9.5 52.5%11 0.002
BMI (kg/m?) 34.3 (29.7-39.1) 31(27.7-34.7)  0.003
ESS 7 (3-10) 8 (2.5-11) 0.963
AHI (events/hour) 29.6 (17.3-38.4) 16 (9.9-36) 0.005
ODI 20.2 (13.3-32.7)  12.3(5.1-25.9) 0.001
Awake SpO2 88 (86-89) 92 (91-94) <0.001
Minimum SpO: 69 (61-76) 83 (77-87.5) <0.001
Mean SpO: 87 (81-87) 91 (89-92.5) <0.001
FVC (L) 2.2+0.76 3.1+0.84 <0.001
FVC (%) 64.1+17.2 79.7+£17.7 <0.001
FEV1 (L) 1.5£0.56 2.2+0.64 <0.001
FEV1 (%) 51 (42-67) 72 (64.5-80) <0.001
FEV1/FVC 69 (61-75) 73 (67-77) 0.013
MEF25-75 (%) 31 (21-50) 50 (40-59) <0.001
BMI: Body mass index, ESS: Epworth Sleepiness Scale, AHI: Apnea-hypopnea
index, ODI: Oxygen desaturation index, SpO2: Finger pulse oximetry, FVC: Forced
vital capacity, FEV1: Forced expiratory volume in one second, MEF2s-75: Maximum
expiratory flow between 25% and 75% of FVC

Succesful —
titration with APAfI; itlll:::tlon
APAP
n=>5
n=16 :
median aneba P
(25th-75th (25t-75% value
3 percentile)
percentile) (%)
{58 mean+SD
mean+SD B
Age 53.9£11.3 64.2£15.3 0.12
BMI (kg/m?) 31.2 (26.3-37.7) 29.7 (21.7-39) 0.680
ESS 9.5 (4.3-13) 9 (0-13.5) 0.648
AHI (events/hour)  29.9 (16.2-42.1)  42.6 (20.8-66.9)  0.28
ODI 19.7 (9.9-27.4) 31.8(11.8-51.9)  0.19
Awake SpO2 92 (91-94) 91 (87.5-92.5) 0.12
Minimum SpO2 79 (68.5-89.8) 85 (59-91) 0.97
Mean SpO- 91.5(89.3-92.8) 70 (68-88.5) 0.006
FVC (L) 3.2+0.83 2.3+0.59 0.042
FVC (%) 85+17.1 64.23.3 0.015
FEV1 (L) 2.3£0.53 1.4+0.39 0.003
FEV1 (%) 78 (66-82.8) 51 (48-53.5) 0.001
FEV1/FVC 73 (71-76.8) 61 (58.5-65.5)  0.002
MEF2s-75 (%) 50.5 (44.3-57) 24 (20-32.5) 0.001
BMI: Body mass index, ESS: Epworth Sleepiness Scale, AHI: Apnea-hypopnea
index, ODI: Oxygen desaturation index, SpO2: Finger pulse oximetry, FVC: Forced
vital capacity, FEV1: Forced expiratory volume in one second, MEF2s-75: Maximum
expiratory flow between 25% and 75% of FVC,

75



Sahin Duyar et al. FVC may reflect IPAP value in BPAP titration

J Health Sci Med 2022; 5(1): 73-78

Table 3. The demographic and polysomnographic differences of

With Without
supplemental supplemental
oxygen oxygen
n=10 n=14 P
median (25t- median (25t~  value
75t percentile) 75t percentile)
n (%) n (%)
mean+SD mean+SD

Age 60.9+8.4 56.4+9.4 0.244
BMI (kg/m?) 38.9 (34-46.1)  34.2(30.8-39.1) 0.101
ESS 10 (0-16.5) 9.5(2-12.3)  0.860
AHI (events/hour) 33.3(20.4-49.2) 32.2 (15.8-55)  0.747
ODI 20.9 (12.8-52.5) 16.7 (14.5-36) 1.0
Awake SpO: 87.5 (80.8-90) 89 (88-89.3)  0.191
Minimum SpO2 61 (37.5-79) 73 (67.5-78.3)  0.135
Mean SpO: 83.5(72.5-87)  87.5(86.8-89)  0.033
FVC (L) 1.7£0.64 2.7+£0.97 0.007
FVC (%) 53.4+18.6 72.6x£18.3 0.020
FEV1 (L) 1.1+0.43 1.9+0.70 0.004
FEV1 (%) 43(31.8-52.8)  70(47.3-76.5)  0.008
FEV1/FVC 66 (62.5-73) 73.5 (67-75.3)  0.142
MEFa5-75 (%) 24 (15.5-32) 41 (30.3-51.1)  0.020

BMI: Body mass index, ESS: Epworth Sleepiness Scale, AHI: Apnea-hypopnea

index, ODI: Oxygen desaturation index, SpO2: Finger pulse oximetry, FVC: Forced
vital capacity, FEV1: Forced expiratory volume in one second, MEF2s-75: Maximum
expiratory flow between 25% and 75% of FVC

Table 4. The diagnostic value for the cut-ofts determined for PFTs
variables

Sensitivity Specificity PPV~ NPV
% % % %

Cut-offs for APAP failure

FEV1 <%60 100.0 93.8 83.3 100.0

MEF25-75< %30 80.0 100.0 100.0 94.1
Cut-offs for nocturnal hypoxemia

FEV1 (L)<1.9 84.3 69.1 63.2 87.5

Sp02<%90 90.2 86.4 80.7 93.3
Cut-offs for Supplemental O

FEV1 (L)<1.5 70.0 71.4 63.6 76.9

FEV1 <%50 70.0 71.4 63.6 76.9

APAP: Automatic positive airway pressure, SpO2: Finger pulse oximetry, FVC: Forced
vital capacity, FEV1: Forced expiratory volume in one second, MEF2s-75: Maximum
expiratory flow between 25% and 75% of FVC

Table 5. Correlations between iPAP/ePAP and clinical variables

iPAP ePAP
rho p-value rho p-value
Age 0.093 0.67 0.051 0.81
BMI (kg/m?) 0.399 0.053 0.410 0.047
AHI (events/hour) 0.708 <0.001 0.546 0.006
ODI 0.553 0.005 0.410 0.047
Awake SpO2 -0.303 0.150 -0.168 0.433
Minimum SpO2 -0.453 0.026 -0.113 0.599
Mean SpO2 -0.320 0.128 -0.463 0.023
FVC (L) -0.432 0.035 -0.354 0.090
FVC (%) -0.345 0.098 -0.268 0.206
FEV1 (L) -0.396 0.056 -0.347 0.096
FEV1 (%) -0.401 0.052 -0.292 0.166
FEV1/FVC -0.109 0.613 0.011 0.958
MEF2s-75 (%) -0.231 0.278 -0.177 0.409

and 75% of FVC

BMI: Body mass index, AHI: Apnea-hypopnea index, ODI: Oxygen desaturation
index, SpOa: Finger pulse oximetry, FVC: Forced vital capacity, FEV1: Forced
expiratory volume in one second, MEF2s-7s: Maximum expiratory flow between 25%
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Figure 1. ROC curve analysis for nocturnal hypoxemia

ROC Curve
1.0 R
| — frc%
fevl L
- — fevl%
fevlfvc
_ mef2575%
wake spO2
2 05 Reference Line
H
.E
& = Variable(s) | AUC | p-value
fve (L) 814 010
fvc% 71 .026
fevi(L) .868 .003
029 fev1% 825 .008
fevi/ivc 679 143
mef2575 782 .021
; awake SpO2| .657 .198
’ 00 012 0!4 016 CII.E 1.0
1 - Specificity

Figure 2. ROC curve analysis for APAP titration failure
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Figure 3. ROC curve analysis for oxygen therapy additional to BPAP

DISCUSSION

The results of this study show that PFTs parameters
can be used to predict polysomnographic findings for
patients with obstructive/restrictive disorders. Almost
two-thirds of the patients with OSA-related symptoms
in this group were observed to have moderate-severe
OSAS. In the studies investigating the association of
COPD-OSAS (overlap), the rate of OSAS detection
in COPD patients was reported between 2.9% and
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65.9% (15). The prevalence in our study is close to the
upper limit of this wide range because all patients are
symptomatic in terms of OSAS. For this population,
nocturnal hypoxemia appears to be quite common in
COPD patients and patients with REM-related OSAS.
It has been revealed that for 70% of COPD patients
and the majority of patients (85.7%) using long-term
oxygen therapy (LTOT), nasal oxygen support alone is
not sufficient to provide nocturnal oxygenation. It is
known that especially obese OSAS patients' pulmonary
functions are affected (1). On the other hand, Hoffstein
et al. argue that there is no relationship between PFTs
and OSAS for non-smoking OSAS patients without
underlying lung disease (6). In this study, which mostly
included patients with overlap syndrome, all of the
PFT parameters (FVC%, FVC (L), FEV1 %, FEV1 (L),
FEV1/FVC, MEF2s-75 %) were statistically lower for the
group with nocturnal hypoxemia. Especially, having an
FEV1 value below 1.9 L and SpOzawake<90% should
be admonitory for nocturnal hypoxemia. It has been
inferred that nocturnal desaturation in overlap syndrome
correlates with daytime SpO2 independent of BMI. For
these patients, improvement in daytime SpO: is achieved
with nocturnal CPAP therapy (16).

Abdeyrim et al. (10) pointed that for 263 OSAS patients
without expiratory airflow restriction or lung disease,
the increase in respiratory resistance and the decrease in
functional residual capacity and respiratory conductance
were associated with AHI independent of obesity. The
decrease in functional residual capacity and increase in
pharyngeal collapsibility is a known phenomenon that
plays a role in the pathogenesis of OSAS (4,10). Our
study reveals the importance of simple spirometric data
for OSAS patients with lung disease. It has been proven
that there is a statistically significant improvement in
airflow restriction with CPAP treatment for patients
with a basal FEV1 value below 79.1% (8). However, for
this population with restrictive or obstructive disorders,
the participation of the patients in the titration tests
and the success of APAP titration are quite low (50%,
24%, respectively). On the other hand, ABPAP titration
success was found to be quite high. Kuklisova et al. (17)
inferred that CPAP titration was 23% unsuccessful in
COPD-OSAS overlap syndrome and this was associated
with nocturnal hypoxemia and daytime hypercapnia. In
addition, they emphasized that FEV1 and FEV1/FVC
values were lower for patients whose CPAP titration was
not successful. Based on our results in ROC analysis,
we believe that it would be appropriate to recommend
titration with bilevel devices, especially for patients with
FEV1<60% and MEF25-75%<30%. Bilevel devices may be
useful for patients with reduced MEF2s-75 (representing
peripheral airways), through alveolar recruitment and
pressure support.

In addition to PAP devices, PFT values can be used
to predict patients for whom oxygen therapy may be
required. It has been inferred that deep nocturnal
hypoxemia observed in the coexistence of COPD-
OSAS, is associated with FEV1/FVC value (18). Oxygen
therapy alone in nocturnal hypoxemia does not result in
a proven benefit in some conditions, it may also lead to
ventilation-perfusion mismatch by preventing hypoxic
vasoconstriction (19). Our results show that when PFT
results as FEV1 (L)<1.5 or FEV1%<50%, nocturnal
oxygen therapy may be required in addition to PAP
devices. Age, BMI, and AHI values were also higher for
the group with nocturnal hypoxemia. It is remarkable
that despite the statistical similarity in the other clinical
parameters only PFT parameters were found to be
statistically higher in patients with successful titration.

Titration tests are performed to determine the appropriate
pressure or pressure range in PAP treatment. However,
mathematical formulas have been proposed to provide
a practical way to predict pressure values. Pressures
calculated with these formulas are used to determine the
initial pressure for treatment or titration. The variables
used in these formulas recommended for CPAP are BMI,
neck circumference, ESS score, polysomnographic data
(such as AHI, RDI, ODI), gender, and the amount of
smoking (20,21).

CONCLUSION

In this study, it was shown that the optimal IPAP value
for treatment had a positive correlation with ODI and
AHI and a negative correlation with minimum SpOs,
as well as a negative correlation with FVC value. Simple
spirometric data along with polysomnographic data can
also be helpful when determining baseline pressures
in BPAP titration for OSAS patients with respiratory
dysfunction.

This study contributes to the literature in terms of
revealing the importance of PFTs parameters in a sleep
clinic and guides the clinical use of these parameters.
However, our study only examined cases with PFTs
disorder. As mentioned above, the studies examining the
relationship between PFTs results and polysomnographic
data for people with normal PFTs parameters or the
studies comparing these two groups would yield different
results.
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ABSTRACT

Aim: The SARS-CoV-2 virus causing COVID-19 disease, which started in Wuhan, China, in December 2019, rapidly affected
the whole world and many precautions were taken in Turkey, as in other countries. The first case was recorded in Turkey on 11
March 2020, and the first COVID-19-related death on 15 March 2020. From that date, precautions were taken to prevent the
spread of the disease, including the implementation of lockdowns and curfews. Although it was aimed to slow down public
life during this period, orthopaedics and traumatology departments continued to function actively. The aim of this study was
to evaluate orthopaedics and traumatology patients who presented at the Emergency Department (ED) during this period of
lockdown.

Material and Method: The study included orthopaedic and traumatology patients who presented at the ED of Samsun
Ondokuz Mayis University between 16 March and 1 June 2020, when there was a general lockdown. The data of these patients
were retrospectively examined and were compared with the same period in 2019.

Results: During the specified period of the pandemic, 82 orthopaedics and traumatology patients presented at the ED, and in
2019, 109 patients presented. No statistically significant difference was found between the two groups in respect of age, gender,
and the need for surgical procedure (p >0.05). Although there was no statistically significant difference in age distribution,
there was a decrease in the number of patients in the children age group during the pandemic period. No significant difference
was found between the two groups in respect of the mechanism of injury, with the most frequent being a fall from a height of
<1m and the least common was firearms injury.

Conclusion: Although there were small differences between the two periods examined in respect of the mechanism of injury
of orthopaedic and traumatology patients, there was no significant difference. Therefore, in a pandemic period, treatment plans
should be reviewed by taking appropriate precautions and establishing new algorithms.

Keywords: COVID-19, trauma, ethiology, lockdown

INTRODUCTION

The SARS-CoV-2 virus causing the novel coronavirus
disease, COVID-19, within a short time rapidly spread,
affecting the whole world (1,2). This outbreak was
declared a global pandemic by the World Health
Organization (WHO) in March 2020. Preventative
measures were implemented to prevent the spread of
diseases, such as moving education online, and sports
and social activities were halted. Within the framework
of these restrictions, lockdowns were implemented
on some days in Turkey. However, as there remained a
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need for medical services even on the days when there
was a lockdown, emergency medical services continued
during this period. The orthopaedics and traumatology
department is the leading department of those providing
emergency services during this period. Trauma entails
increased economic loss and morbidity for patients,
and has become a major public health problem, which
can be prevented (3,4). The WHO predicted that
trauma would be the third leading cause of mortality
worldwide in 2020 (5). Changes in the causes of bone
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fractures have emerged because of sociological changes
in lifestyle during COVID-19 pandemic. Examining the
epidemiology of fractures occurring as a result of trauma
and taking precautions to prevent accidents causing
fractures is known to be one of the most effective public
health methods (6).

The hypothesis of this study was that there would be
fewer patients presenting at the ED because of trauma
during the lockdown period. The aim of the study was
to determine the fracture characteristics of patients who
presented at ED and were referred to the Orthopaedics
and Traumatology Department of our centre during the
lockdown period of the COVID-19 pandemic, and to
thereby reduce the number of new fractures which may
occur by increasing the precautions against the causes of
fractures frequently seen during this period, and to show
how the COVID-19 pandemic affected the orthopaedic
and traumatology emergency procedures (7,8).

MATERIAL AND METHOD

The study was approved by Ondokuz Mayis University
Clinical Researchs Ethics Committee (Date: 23.07.2020,
Decision Number: 506). In this retrospective study, all
procedures and practices are in accordance with the
ethical standards of the national/ institutional research
committee and the 1964 Helsinki Declaration.

From the beginning of the COVID-19 pandemic,
lockdowns were implemented at weekends in 31
provinces of Turkey, and were then gradually reduced
within the plan for normalisation of life. The study
included patients who presented at ED and needed
orthpaedic consultation in the period of weekend
curfews between 16 March 2020 and 1 June 2020. The
data of these patients were retrospectively examined
and then compared with data from the same period in
2019.

The data collected included demographic characteristics
(age, gender), mechanism of injury, side and localisation
of fracture, open or closed fracture, and fracture
treatment model (conservative or surgery). The patients
were separated into two groups as those who presented
during the COVID-19 pandemic and those from the
corresponding period in 2019. The mechanisms of injury
were grouped as agricultural injury, traffic accident, fall
at the same level (from <1m), fall from height (>1m),
and others. Patients were excluded from the study if there
was no fracture resulting from the trauma or if other
systems were involved. The number of admissions was
also evaluated by dividing the patients into 4 subgroups
according to age: children (<14 years old), young adults
(15-44 years old), middle-aged adults (45-64 years old)
and elderly patients (65 years and older).
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Data obtained in the study were analyzed statistically
using the Statistical Package for Social Sciences (SPSS)
version 22.0 (IBM SPSS Corp., Armonk, NY, USA). The
conformity of the in-group and inter-group variables
to the normal distribution was examined using visual
(histogram and probability graphs) and analytical
methods (Kolmogorov-Smirnov/Shapiro-Wilk tests).
Independent two-sample t-test was used to compare two
independent groups with normal distribution, and Mann
Whitney U test was used to compare two groups that
were not normally distributed. A p value of < 0.05 was
considered statistically significant.

RESULTS

A total of 82 orthopaedic and traumatology patients
presented at our hospital during the specified period
of the pandemic (16 March 2020- 1 June 2020 when
lockdowns were implemented). This group comprised
50 (61%) males and 32 (39%) females. In the
corresponding period in 2019, 109 patients presented,
comprising 77 (70.6%) males and 32 (29.4%) females
(Table 1). No significant difference was determined
between the two groups of patients in respect of gender
distribution (p=0.150).

Table 1. The epidemiological characteristics of the patients and

the treatment applied to present at the Emergency Department for
orthopedic injuries

2019 2020

- (Pandemic

=l period) n=82 value
Gender 77132 50/32 0.150
(Male/Female) 70.6%/29.4% 61%/39% :
Age, (mean/median) 33.04/24.5 38.41/37.5 0297
(years), (min-max) (4 months-92 years) (1 day-86 years) -
Yy Yy y-06 Yt
Treatment 0.169

Surgical treatment,

(%) 36 (33.1%)

34 (41.5%)

Conservative

treatment, n(%) 73 (66.9%)

48 (58.5%)

The mean age of the patients was 38.41 years (range, 1
day-86 years) during the pandemic, and 33 years (range,
4 months-92 years) in 2019. No significant difference
was determined between the two groups in respect of
mean age (Table 1) (p=0.297). The patients were divided
into 4 subgroups: children ( <14 years), young adults
(15-44 years), middle-aged adults (45-64 years) and
elderly patients (65 years and over). For both periods,
patients in the children age group constituted the
majority. But, the number of the patients in the children
age group was determined to have reduced during the
pandemic (Figure 1).
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Figure 1. Age distributions of the patients

For the pandemic group, the proportion of fall from <1m
height causing fractures was 53.6% (44/82), followed by
minor trauma (11, 13.4%), traffic accident (8, 9.8%), fall
from >1m height (7, 8.5%), soft tissue infection (6, 7.3%),
agricultural injury (5, 6.2%) and firearms injury (1, 1.2%)
(Figure 2).

Mechanism of injury during the
pandemic

B Minor Trauma
m Traffic accident
m Fall (<1 m)
Fall from height
m Agricultural injury
M Soft tissue infection

M Firearms injury

Figure 2. Distribution of patients according to the injury mechanism
(Pandemic period)

For the patients presenting during the corresponding
period in 2019, the proportion of fall from <1m height
causing fractures was 48.6% (53/109), followed by minor
trauma (18, 16.6%), traffic accident (14, 12.8%), fall from
>1m height (7, 6.4%), agricultural injury (7, 6.4%), soft
tissue infection (6, 5.6%) and firearms injury (4, 3.6%)
(Figure 3).

Mechanism of injury in the
corresponding period in 2019

® Minor Trauma
M Traffic accideent
m Fall (<1 m)
Fall from height
m Agricultural injury
M Soft tissue infection

B Firearms injury

Figure 3. Distribution of patients according to the injury mechanism
in 2019

Of the patients presenting during the pandemic, 48
(58.5%) could be followed up conservatively, and 34
(41.5%) had fractures that required surgery. Of the
patients presenting in 2019, 73 (66.9%) were followed up
conservatively, and 36 (33.1%) had a fracture pattern that
required surgery. No statistically significant difference
was found between the two groups in respect of the
treatment methods (Table 1) (p=0.169).

DISCUSSION

Societal restrictions and lockdown during the coronavirus
(COVID-19) pandemic have had a significant impact
on the volume and nature of trauma admissions (9-11).
Following the outbreak of COVID-19, precautions were
taken in Turkey, just as throughout the world, to restrict
the movement of people and reduce contact. The first
case was recorded in Turkey on 11 March 2020, and then
various restrictions were brought into force between 16
March and 1 June 2020 in the large cities throughout the
country. One of the precautions was weekend lockdown.
In this study, the effect of the lockdown was evaluated on
the epidemiological characteristics of orthopaedic and
traumatology patients who presented at ED.

The results of the study showed a decrease in the number
of patients, but the differance was not statistically
significant compared to the same period of the previous
year. This decrease was thought to be due to patients
being reluctant to go to the hospital for fear of contracting
COVID-19 after a minor trauma.

When trauma centers around the world were examined
during the pandemic, in Midland, New Zealand, there
was seen to be a 43% reduction in patients presenting
during a period of restrictions compared to pre-pandemic
times. In that study, there was also observed to be a
significant decrease in the Injury Severity Score values and
a significant decrease in the numbers of traffic accidents
and falls (12). Kamin et al. (10) examined ED cases in the
lockdown period of February- April 2020, and found 80.5%
decrease in motor vehicle accidents. In the current study,
no significant difference was found between the two time
periods in respect of motor vehicle accidents. A decrease in
trauma cases associated with pandemics in the world has
been previously reported. During the SARS pandemic in
2003, a trauma center in Taiwan reported a similar decrease
in patients (13). In a single-centre, retrospective study
conducted in Holland during the first COVID-19 lockdown
(11 March-10 May 2020), which evaluated trauma patients
presenting at ED, cases were observed to have decreased
compared to 2019 and 2018 (14). In the same study, a
significant decrease was found in sports injuries compared
to the other periods. It was concluded that especially
patients with minor trauma were reluctant to go to hospital
because of concerns about the pandemic (14).
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In the comparisons of the two groups in the current study,
while there was no significant difference between the
groups in respect of the mean age of the patients, when
the age distribution was examined, there was seen to be
a decrease in the children age group and an increase in
the middle-aged adult group. The reason for the decrease
in paediatric cases can be assumed to be that as a result
of the lockdown, children were less active at home and
less exposed to trauma. Similar results can be seen in
literature (15-17). According to the results of a study by
Susan et al. (18) in a level 1 trauma center, there was a
significant decrease in the overall number of trauma-
related admissions during the COVID-19 pandemic and
especially during the lockdown period. Those results
reflected a decrease in falls and traffic accidents. Another
criteria investigated showed no significant increase in
cases of self-harm and assaults. In the current study, the
rate of self-harm injuries was not known.

The most common reason for presentation at ED in the
current study was fall from the same level (<1m). Hip
fractures as a result of falls within the home are often seen
in the elderly population (19, 20). Hip fractures in the
elderly patients, which are often observed in orthopaedics
and traumatology practice, are treated with surgical
methods. When these fractures occurring during the
COVID-19 pandemic were compared with the control
group, the rates were observed to be similar. The increased
time spent in the home during the pandemic explains the
similar rates of hip fractures resulting from a fall within
the home. Biilent Giingorer found in his study that age is
an independent risk factor in predicting the admission to
intensive care unit of patients admitted to the emergency
department with the diagnosis of COVID-19 (21). It
should be kept in mind that preventive measures can be
taken in the period of COVID-19 for this group, since it
was determined in our study that there was no decrease
in the number of elderly patients that presented at the
emergency department.

A limitation of this study was the low number of patients.
When it was assumed that there would only be emergency
presentations at hospitals during the lockdown period,
the study was designed using patients in a specific time
interval. Despite this limitation, the study results provide
information about the patient profile of those presenting
at ED during the pandemic who were referred to the
Orthopaedics and Traumatology Department.

CONCLUSION

The results of this study demonstrated that despite
the lockdown restrictions implemented during the
COVID-19 pandemic, there was no significant decrease
in emergency trauma cases referred to orthopaedics
and traumatology compared to the corresponding time
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period of the previous year. Although the injury patterns
varied, as emergency trauma cases were seen at a high rate
during the COVID-19 pandemic, treatment plans should
be reviewed by establishing new trauma algorithms for
this special period.
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ABSTRACT

Aim: In this study we aimed to determine the coexistence of overactive bladder in patients with gastroenterological disorders
including hepatitis, cirrhosis and inflammatory bowel disease (IBD).

Material and Method: We prospectively collected the data of patients who admitted to the outpatient clinic of department of
gastroenterology at Ankara Yiiksek Ihtisas Training and Research Hospital between May 2017 and February 2019. All patients
with chronic gastroenterological disorders such as hepatitis and irritable bowel syndrome willing to participate after the verbal
consent were included in the study

Results: A total of 289 female patients were included the study. The mean age of the patients was 49.9 £13 years. The mean
BMI value was 27.9+ 4.5 kg/m2. Among 289 patients, 135 (46.7%) had Hepatitis B, 53 (18.3%) had ulcerative colitis, 35 (12.1%)
had Crohn’s disease, 22 (7.6%) had autoimmune hepatitis, 19 (6.6%) had primer biliary cirrhosis, 13 (4.5%) had Hepatitis C
and 12(4.2%) had celiac disease. The mean age of patients was similar between patients having OAB-v8 higher and lower than
8 (p=0.46). However, patients having OAB score>8 had higher BMI compared to patients who had OAB score <8, 29.1 +5
vs. 27.2 4.1 kg/m?, p=0.001. In multivariate regression analysis, BMI was the sole indicator of OAB (p=0.001) whereas age
(p=0.46), menopause status (p=0.33), smoking status (p=0.97) were not.

Conclusion: The incidence of OAB in our patient cohort was higher than the reported incidence by that evaluating the patients

with gastrointestinal disorders in terms of overactive bladder on routine follow-up might be suggested.

Keywords: Gastroenterological disorders, OAB-v8, overactive bladder

INTRODUCTION

Overactive bladder (OAB) is defined as urinary urgency
with or without incontinence, usually accompanied with
frequency and nocturia. OAB affects approximately
9-43% of the women population (1). However, a few
people with OAB aspire for medical care for this disorder.
OAB might lead to several health problems such as
depression, sleep disorder and poor quality of life (2).

Ulcerative colitis and Chron’s disease, known as IBD,
constitute a major health burden and have detrimental
effects on quality of life of affected patients. Since it is
a chronic disease with unknown/ multifactorial etiology,
several attempts and investigations have been held to
control these inflammatory processes (3, 4). Currently
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accepted treatment choices include antibiotics, probiotics,
folic acid antagonists, aminosalicylates, corticosteroids,
thiopurines, methotrexate and anti-TNF agents (3, 5).

It has been estimated that approximately 2.5-3 million
people are affected by IBD in Europe and there is still a
tendency of increase in its incidence not only in Eastern
Europe but also in Asia. The cumulative surgery rate
was reported to vary between 37% and 61% 10 year after
diagnosis and surgery rate was found to be declined in the
last two decades (5). Inflammatory bowel disease is not only
a bowel limited disease but also has several extra-intestinal
signs and symptoms. Extraintestinal manifestations
include Joint manifestations (arthropathies), cutaneous

Received: 12.08.2021 Accepted: 07.11.2021

@ G)@@ This work is licensed under a Creative Commons Attribution 4.0 International License.


mailto:mustafakaraaslan23@gmail.com
http://orcid.org/0000-0003-0534-2520
http://orcid.org/0000-0003-1657-4044
http://orcid.org/0000-0003-1124-2462
http://orcid.org/0000-0003-0320-4095
http://orcid.org/0000-0003-3453-3334
http://orcid.org/0000-0002-9511-6836
http://orcid.org/0000-0002-4727-2834

Tastemur et al. Gastroenterological disorders and Overactive Bladder

] Health Sci Med 2022; 5(1): 84-87

manifestations  (erythema  nodosum,  pyoderma
gangrenosum), ocular manifestations which are found be
frequent as high as 40% (5).

Furthermore, non-alcoholic fatty liver disease (NAFLD)
was found to be associated with overactive bladder in
women. The mechanism in this association was mainly
based on NAFLD as being a component of metabolic
syndrome. Thus, NAFLD might lead to atherosclerosis.
However, mediators called hepatokines might also cause
an inflammatory environment (6,7). There is currently
not much study examining the relationship between
hepatitis and overactive bladder.

To the best of our knowledge there is no study in the
literature assesing the patients having IBD or liver
diseases and bladder-related comorbidities in Turkish
population. Thus, in this study we aimed the determine
the coexistence of bladder disorders in patients that
have gastroenterological disorders including hepatitis,
cirrhosis and IBD.

MATERIAL AND METHOD

The study was carried out with the permission of Health
Sciences University Ankara Yiiksek Ihtisas Training and
Research Hospital Ethics Committee (Date: 28.12.2018,
Decision No: 65). All procedures were carried out in
accordance with the ethical rules and the principles of
the Declaration of Helsinki.

We prospectively collected the data of patients who
admitted to the outpatient clinic of department of
gastroenterology at Ankara Yiiksek Ihtisas Training and
Research Hospital between May 2017 and February 2019.
All patients with chronic gastroenterological disorders
such as hepatitis and irritable bowel syndrome willing
to participate the study after the verbal consent were
included the study. The inclusion criteria were as follow:

1. Both male and female patients older than age of 18
2. Having chronic gastroenterological disorders

3. Willing to participate the study and fulfill the
questionnaire

4. Having regular follow-up.

The exclusion criteria included:

. Being younger than 18 years of old.

. Having a history of cancer

. Receiving any chemo-radiotherapy for any reasons.
. Being on medications like opioids or analgesics.

. Having a pelvic organ prolapse
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. Having had surgery for cystocele or stress urinary
incontinence

7. Having psychiatric disorders impairing or
aggregating pain perception.
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All patients were requested to fulfill the Overactive
bladder V8 questionnaire which is a validated
questionnaire in Turkish (8). The recorded parameters
also included patient demographics, medical history and
medications, complete blood count, urinalysis, serum
urea and creatinine. The patients were divided into three
groups according to symptom severity as in previous
studies: Group 1- having OAB v8 score= 0-7, Group 2-
having OAB v8 score=8-16, Group 3- having OAB-v8
>16 (9). Patients having OAB v8 score>7 assumed to
have OAB.

Statistical Analysis

Statistical analysis was performed using IBM SPSS
Statistics for Windows v.21.0 (IBM Corp., Armonk, NY).
Quantitative values are shown as mean + SD (range) and
qualitative values are shown as number and percentage.
One-way ANOVA and the chi-squared test were used
to compare dichotomous variables between groups.
Student’s t-test and the Mann-Whitney U-test were used
to compare groups with normally and non-normally
distributed continuous data, respectively. The level of
statistical significance was set at p< .05.

RESULTS

A total of 289 female patients were included the study.
The mean age of the patients was 49.9 +13 years. The
mean body mass index (BMI) was 27.9+ 4.5 kg/m?2.
Among 289 patients, 135 (46.7%) had Hepatitis B, 53
(18.3%) had ulcerative colitis, 35 (12.1%) had Crohn’s
disease, 22 (7.6%) had autoimmune hepatitis, 19 (6.6%)
had primer biliary cirrhosis, 13 (4.5%) had Hepatitis
C and 12 (4.2%) had celiac disease. 115 (39.8%) of the
patients were in menopause. 31 (10.7%) were active
smokers. Six patients (2.1%) had psychiatric disease
including depression (n=3), anxiety (n=2) and panic
attack (n=1). 78 patients (22.8%) had a OAB-v8 score
higher than 8 (Table 1).

There was no statistically difference between patients
having different gastroenterological pathologies in
terms of OAB (p=0.34). The mean age of patients was
similar between patients having OAB-v8 higher and
lower than 8 (p=0.46). However, patients having OAB
score>8 had higher BMI compared to patients who had
OAB score <8, 29.1+5 vs. 27.2+4.1 kg/m?, p=0.001.
There was no difference between patients who had
menopause and who had not in terms of OAB score,
p=0.37. OAB frequency was similar between patients
who were active smoker and who were not active
smokers (p=0.11). In multivariate regression analysis,
BMI was the sole indicator of OAB (p=0.001) whereas
age (p=0.46), menopause status (p=0.33), smoking
status (p=0.97) were not (Table 1).
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Table 1. Comparison of patients according to OAB-v8 score

OAB-v8 OAB-v8
Variable score <8 score>7 P value
(n=188) (n=101)
Age (yr), mean+SD 49.5+12.5 50.7+13.5 .46
BMI (kg/m?) 27.2+4.1 29.145 001
Crohn’s disease 22 (62.9%) 13 (37.1%) .62
Ulcerative colitis 35 (66%) 18 (34%)
Autoimmune hepatitis 12 (54.5%) 10 (45.5%)
Hepatitis B 94 (80.7%) 41 (19.3%)
Primer biliary cirrhosis 12 (63.2%) 7 (36.8%)
Hepatitis C 7 (53.8%) 6 (46.2%)
Celiac disease 6 (50%) 6 (50%)
On menopause .37
Yes 71 (37.8%) 44 (43.6%)
No 117 (62.2%) 52 (56.4%)
Active smoker 11
Yes 16 (8.5%) 15 (14.9%)
No 172 (91.5%) 86 (85.1%)
Hypertension .80
Yes 14 (7.4%) 6 (5.9%)
No 174 (92.6%) 95 (94.1%)
BMI: Body Mass Index

DISCUSSION

OAB is defined as urgency with or without incontinence,

often accompanied with frequency or nocturia. OAB
may be idiopathic or related to neurologic disorders.
The reported prevalence of OAB varies between 5.9 and
15.6% and strongly correlated with aging. OAB severity
tends to increase in post-menopausal women which
might be associated with decreased levels of estrogen
(10). In our patient cohort, the prevalence of OAB was
22.8% which might indicate the high prevalence of OAB
related to gastrointestinal disorders.

Etiology of OAB is considered multifactorial and ischemia
related bladder dysfunction is one of the suggested
mechanisms. It has been reported that atherosclerosis
causes ischemia in bladder. Smoking is one of the leading
factor of atherosclerosis. In previous studies, OAB
symptoms have been shown to strongly correlated with
aging and smoking (11).

Increased BMI was also reported to be associated with
OAB symptoms(12). In this study, the mean age of the
patients and smoking status of the patient who had OAB
symptoms and who had not, were similar. This might be
occurred due to the confounder effect of gastrointestinal
disorders.

Cross organ sensitization has been widely studied and
suggested in various conditions including trochal and
abdominal organs. The organs reported to involve in cross
organ sensitization phenomena including pelvic and lower
abdominal organs: colon, rectum, urinary bladder, urethra,
uterus and the prostate. It has been also suggested that

urinary bladder is more vulnerable to cross-sensitization
than other pelvic organs (13). In an former study in
1980's Whoewel et al. (14) reported that patient with
irritable bowel syndrome may represent with symptoms
related to urinary bladder such as nocturia, frequency,
urgency and sense of incomplete bladder emptying.
Gastrointestinal disorders generally classified under two
groups as organic and functional. IBD consists of Crohn’s
disease and ulcerative colitis are organic digestive tract
diseases characterized by chronic relapse and remittance
of intestinal inflammation. The most frequent symptoms
of IBD are abdominal pain, diarrhea, gastrointestinal
bleeding as well as malnutrition (15). Although there have
been several studies regarding to relationship between
various gastroenterological disease and urological
problems, there has not been a study examining overactive
bladder in spectrum of gastroenterological diseases.

In a study by Haim et al. (16) the researchers found that
24.7% of the patients with Crohn’s disease have urological
symptoms which included cystitis, hydronephrosis,
urolithiasis, enterovesical fistulas and retroperitoneal
abscess. In a recent study by Xia et al. (17) authors
investigate the mechanism of bladder hypersensitivity in
patients with colonic inflammation. In their experimental
study with rats, authors found that colon to bladder
cross-sensitization exists with the upregulation of brain-
derived neutrophic factor (BDNF) in dorsal the dorsal
root ganglia.

Experimental animal studies have shown that chemically
induced OAB might result in a hypersensitized colon and
conversely induced colitis might alter bladder functions
(18). There have been several studies evaluating the
association between irritable bowel syndrome and
overactive bladder (19,20). Matsumoto et al. (19) found
that 33.3% of patients with OAB had concurrent IBS.
And they concluded that assessing the defecation habits
of patients is important when diagnosing or treating
OAB. In contrast with Matsumoto et al., Kim et al. (20)
reported no association between IBS and OAB. In our
study, OAB was found to be present at 21.6% of our
patient cohort which indicates the increased frequency
of OAB compared to healthy population. These results
might reflect the aforementioned mechanisms of
cross-sensitization between abdominal organs. In
concordance with the aforementioned studies, we found
a high incidence of OAB in our patient cohort having
gastrointestinal disorders. Although, the relationship
between bowel diseases and OAB have been frequently
studied, there is a lack of data assessing the possible
relation between hepatic diseases and OAB. Almost
all studies, reported a possible relationship based on
the similar etiological risk factors for fatty liver and
atherosclerosis.
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Our study has limitations. The main limitation of the
current study is that the heterogenous nature of the study
population like some were in menopause and some were
active smoker which might affect bladder habitus. Also,
there was no so much patient in gastroenterological
disease’s subgroups that might cause statistical weakness.

CONCLUSION

We found a similar overactive bladder frequency in
patients having various gastroenterological disease such
as hepatitis, inflammatory bowel disease, celiac and
autoimmune hepatitis. The incidence of OAB in our
patient cohort was higher than the reported incidence
by that evaluating the patients with gastrointestinal
disorders in terms of overactive bladder on routine
follow-up might be suggested.
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ABSTRACT

Introduction: Breast tuberculosis is a disease that is difficult to diagnose with its clinical appearance and can be confused
with breast abscesses and breast carcinomas. In this study, we aimed to analyze 24 patients diagnosed with breast tuberculosis,
followed up and treated.

Material and Method: Among 4489 patients examined in the breast diseases outpatient clinic between January 2012 and
December 2020, patients diagnosed with breast tuberculosis were evaluated retrospectively. Demographic, clinical features,
radiological findings, histopathological and microbiological findings of the patients were recorded. Diagnosis, treatment
protocols and treatment outcomes were evaluated.

Results: A total of 24 breast tuberculosis cases were analyzed in the study. The mean age was 41.6 (28-64 years) and all patients
were diagnosed for the first time. There was a history of oral contraceptive use in 10 patients. Among patients, 19 of them
were in the reproductive age, and five patients were in the postmenopausal period. Four patients were in lactating period. On
physical examination, breast mass was detected in 16 (67%) patients, abscess was present in 5 patients (20.8%), and sinus and
discharge were evident in three patients (12.5%). Breast ultrasonography revealed a breast mass in 16 patients (67%), abscess in
eight patients (33%), and axillary lymphadenopathy in six patients (25%). The diagnosis was made by core biopsy in 10 (41.6%)
patients, fine-needle aspiration biopsy in three patients (12.5%), and incisional biopsy in 11 patients (45.8%). All patients were
given quadruple antituberculosis therapy in the first 2 months for 9 months, and double antituberculosis therapy for 7 months.
In addition to antituberculosis treatment, mass excision was performed in three patients (12.5%), segmental mastectomy in
one patient (4.1%), simple mastectomy in one patient (4.1%), and abscess drainage were completed in eight patients (33.3%).
Cure was achieved in all patients after treatment.

Conclusion: Breast tuberculosis is a rare disease that can be difficult to diagnose unless the disease itself is suspected. As the
diagnosis of the disease is delayed, the disease becomes complicated and the need for surgical treatment increases as well as
medical treatment. Although there are different opinions about the duration of the treatment, in our study, cure was achieved
with 9 months of treatment and no recurrence was observed in the 1-year follow-up. Since 10 patients had a history of oral
contraceptive use, further research is needed to understand whether oral contraceptive use is a predisposing factor in the
development of breast tuberculosis.

Keywords: Extrapulmonary tuberculosis, diagnosis, management

INTRODUCTION

Tuberculosis is a global problem in the world and the
second-leading infectious killer after COVID-19 in
2020. It is a disease that is associated with the death of
1.5 million people annually (1). Tuberculosis can infect
many organs other than the lungs. Breast tuberculosis is a
very rare form of extrapulmonary tuberculosis (2). Breast
tuberculosis was first described by Sir Astley Cooper in
1829 (3). Breast tuberculosis is seen more commonly
in developing countries, and since the main treatment
of breast tuberculosis is antituberculous therapy, it is
important to differentiate breast tuberculosis from other
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granulomatous diseases of the breast and breast cancer.
The incidence of breast tuberculosis has been reported as
0.2%-6.8% (mean 1.7%), while in Western societies, it is
reported as below 0.1% (2). This is explained by the fact
that the breast tissue is resistant to M. tuberculosis (4).

Breast tuberculosis is generally classified as primary
or secondary (5). It does not have a clinically apparent
appearance. It can be confused with other breast
diseases, breast abscesses and breast carcinomas. Since
the most common manifestation is painful or painless
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masses, it is difficult to diagnose breast tuberculosis
with its clinical appearance. Other manifestations may
include diffuse breast swelling, edema, nipple retraction,
fistulization, multiple sinuses, skin ulcers, and recurrent
abscesses (6-8).

Different diagnostic methods are available for breast
tuberculosis, however, clinical suspicion is the first step in
the diagnosis. Radiological tests (ultrasound examination,
computed tomography, magnetic resonance and
mammography) are not specific to achieve a diagnosis.
Biological tests (culture, Ziehl-Neelsen staining) are of
low sensitivity and time-consuming (2). Polymerase
chain reaction (PCR) has high sensitivity, however, it
has a higher cost and is not affordable for regions where
tuberculosis is endemic (9). Fine needle aspiration
biopsy is useful in making the differential diagnosis,
but it is difficult to distinguish between granulomatous
mastitis and sarcoidosis (10). Histopathological
examination with biopsy of breast sections reveals
granulomatous inflammation and caseification necrosis
(7). The treatment of breast tuberculosis is carried out
by applying medical therapy and accompanying surgery.
Anti-tuberculosis treatment is usually given for 6 months
or longer (11). In this study, we aimed to examine the
demographic information, diagnosis and treatment
methods of 24 patients who were diagnosed, followed up
and treated in a chest diseases hospital in 9 years.

MATERIAL AND METHOD

The study was carried out with the permission of
Ondokuz Mayis University Clinical Research Ethics
Committee (Date: 25.03.2021, Decision No: 2021/146).
All procedures were carried out in accordance with the
ethical rules and the principles of the Declaration of
Helsinki.

Between January 2012 and December 2020, 24
patients with breast tuberculosis were evaluated
retrospectively, out of 4489 patients examined in the
breast diseases outpatient clinic. Demographic, clinical
features, radiological findings, histopathological and
microbiological findings of the patients were recorded.
In the demographic evaluation of the patients, age,
gender, educational status, and place of residence were
recorded. Clinical features were evaluated as admission
symptoms, location and appearance of the lesion,
presence of axillary lymphadenopathy, lactation status,
pre or postmenopausal status, use of oral contraceptives,
and presence of concomitant disease. Breast ultrasound,
mammography and chest X-ray were performed
radiologically. Histopathologically, core needle biopsy,
fine-needle aspiration biopsy, and incisional biopsy
were performed and granulomatous inflammation
including caseification necrosis was observed in patients.
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Microbiologically acid staining, Ziehl Nielsen staining
and culture cultivation were performed and results were
recorded. These patients who were diagnosed with breast
tuberculosis received antituberculosis treatment for a
total of 9 months, the first 2 months being quadruple with
isoniazid (INH), rifampin (RIF), ethambutol (ETM),
pyrazinamide (PZA),and the remaining 7 months with
INH and RIE The results of control appointment of the
patients at the 12*» month after diagnosis were evaluated.
Data were computerized using SPSS v26.0 (Chicago, IL)
and descriptive analyzes were presented as percentage
and mean (minimum-maximum).

RESULTS

A total of 24 breast tuberculosis cases were examined. All
of the patients were female. The mean age was 41.6 (28-
64 years) and all patients were diagnosed with primary
breast tuberculosis. Of the patients, nine (37.5%) lived
in rural areas and 15 (62.5%) lived in the city center.
Fourteen patients (58.3%) were from the working class
and 10 of them (41.7%) were from the civil servant
class. Seven patients (29.1%) had graduate education,
and seventeen patients (70.8%) had undergraduate
education. There was a history of oral contraceptive use
in 10 patients (41.7%). While thirteen patients (54.1%)
did not report any comorbidity, 11 patients (45.8%) had
additional disease (5 patients had diabetes mellitus, two
patients had hypertension, one patient had diabetes
mellitus and hypertension, two patients had rheumatoid
arthritis, one patient had ankylosing spondylitis). The
sociodemographic characteristics of the patients were
shown in Table 1.

Table 1. Sociodemographic characteristics

(%) N

Age (mirli/[ e 64) e
Gender

Female 100.0% 24

Male 0.0% 0
Marital status

Married 83.3% 20

Single 16.7% 4
Profession

Farmer 33.3% 8

Worker 12.5%

Housewife 12.5%

Officer 41.6% 10
Educational level

Primary school 25.0% 6

Middle school 20.8% 5

High school 25.0% 6

University 29.1% 7
Region of origin

Rural area 37.5% 9

City center 62.5% 15
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Among patients, 19 (79.2%) were in the reproductive
age, and five (20%) patients were in the postmenopausal
period. Four (16.6) patients were currently lactating.
Breast mass was detected in 16 (66.7%) patients, abscess
in five (20.8%), and sinus and discharge in three (12.5%)
patients. Lesions were located in the left breast in 11
(45.8%) patients, and in the right breast in 13 (54.2%)
patients. The localization of the lesions in the breast was
in the middle outer quadrant in nine cases (37.5%), in
the upper outer quadrant in 12 cases (50%), and in the
periareolar area in four cases (16.5%). Clinical features
were shown in Table 2.

Breast ultrasonography was performed in all patients.
A breast mass was detected in 16 (67%) patients, and
abscess was detected in eight patients (33%). Axillary
lymphadenopathy was negative in 18 patients (75%) and
axillary lymphadenopathy was present in six patients
(25%) on examination. Mammography was performed in
nine patients (37.5%), and no specific finding was found.
Biopsy, culture, and clinical response were evaluated
to achieve a diagnosis. The core needle biopsy was
performed in 10 patients (41.6%), fine needle aspiration
biopsy in three patients (12.5%), and incisional biopsy
in 11 patients (45.8%). Histological specimens showed
epithelioid cell granulomas with caseous necrosis. While
no growth was observed in the culture in 17 (70.8%)
of the patients, the culture result was positive in seven
patients (29.1%). The diagnostic methods and findings
are summarized in Table 3.

After diagnosis, 11 patients (45.8%) were given
antituberculosis treatment without any further procedure.
In addition to antituberculosis treatment, mass excision
was performed in three patients (12.5%), segmental
mastectomy in one patient (4.1%), simple mastectomy in
one patient (4.1%), and abscess drainage in eight patients
(33.3%) (Table 4). All patients were given quadruple
therapy (INH, RIE, PZA, ETB) in the first two months for
nine months, and double therapy (INH, RIF) for seven
months. Cure was achieved in all patients after treatment.
Treatment applications were shown in Table 4.

DISCUSSION

In this study, we evaluated the diagnosis, follow-up and
treatment results of patients with breast tuberculosis,
which is a rare form of tuberculosis.

Tuberculosis is a common disease in endemic areas,
however, solitary breast tuberculosis is rarely seen
since the breast is more resistant to tuberculosis than
other organs. Differentiation of granulomatous lesions
(fungal, sarcoidosis, syphilis, plasma cell mastitis,
actinomyces) encountered in the breast is necessary,
and histopathological examination is required to

Table 2. Clinical characteristics

(%) N
Menopause
Premenopausal 79.1% 19
Postmenopausal 20.9% 5
Location
Right breast 54.1% 13
Left breast 45.8% 11
Location in breast
Upper outer 50.0% 12
Middle outer 37.5% 9
Periareolar 16.6%
Risk factors
Multiparity 50.0% 12
History of tuberculosis 4.1% 1
Lactation 16.6% 4
Presence of comorbidities
Yes 45.9% 11
No 54.1% 13
Lactation
Yes 16.6% 4
No 83.3% 20
Lung x-ray
Normal 84.4% 21
Sequale 16.6% 3
% N
Diagnostic methods
Fine needle aspiration biopsy 12.5% 3
Core needle biopsy 41.6% 10
Incisional biopsy 45.8% 11
Positive culture 29.1% 7
Clinical examination findings
Mass 66.6% 16
Abscess 20.8% 5
Sinus 12.5% 3
Ultrasound findings
Abscess 20.8% 5
Mass 66.6% 16
Axiller lymphadenopathy 25.0% 6
% N
Treatment
Antituberculosis therapy 100.0% 24
Antituberculosis therapy + surgery 54.1% 13
Surgical treatment
None 45.8% 11
Drainage 33.3% 8
Segmental mastectomy 4.1% 1
Simple mastectomy 4.1% 1
Excision 12.5% 3
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distinguish it from malignant lesions. In this single-
center retrospective study which analyzed the rare cases
of breast tuberculosis demographically, clinically and
therapeutically; it was observed that a diagnosis of breast
tuberculosis can be achieved after initially suspecting
from tuberculosis. It was also seen that the treatments
given for at least 9 months were more effective and there
was no recurrence observed in the annual follow-up.

Although breast tuberculosis can be seen in any age
group, breast tuberculosis is rare in the elderly and
individuals under the age of 18 (7,12,13) in the literature,
while it is more common in women of reproductive age
(14,15). In our study, 20.8% of the patients were in the
postmenopausal period. The incidence of tuberculous
mastitis increases in lactation, and 16.6% of our patients
were in the lactation period. Enlargement and increase
in vascularity in the breast canals during pregnancy and
lactation cause infection (16). In particular, pregnancy
predisposes to infection by suppressing the T-helper 1
pro-inflammatory response (17). Immunosuppressive use
and HIV infection are among risk factors for primary and
reactivation tuberculosis (18). None of the patients had
HIV positivity. However, one patient was using TNF-alpha
blocker with the diagnosis of Ankylosing spondylitis, and
1 patient was using steroids for rheumatoid arthritis.
It was noteworthy that 10 of our patients (41.7%) had a
history of oral contraceptive use. In a case-control study,
Haleh et al. reported that multiparity, lactation duration,
and the rate of use of oral contraceptives were significantly
higher in patients with idiopathic granulomatosis mastitis
compared to controls (19). In their retrospective study,
Prasad et al. indicated that 54.79% of patients with
idiopathic granulomatosis mastitis reported a history of
oral contraceptive use without evidence of tuberculosis
(20). This has raised doubts whether oral contraceptive
use is a predisposing factor in the development of breast
tuberculosis, however, further research is needed to
demonstrate such an association.

In the process leading to the diagnosis of breast
tuberculosis, the duration of the symptoms and the
clinical course vary. While the time from symptom onset
to diagnosis is a few weeks in western societies, this period
is more than 7 months in eastern societies and Africa
(8,21,22). It was observed that our patients presented
within 4-6 weeks after the onset of symptoms, and were
diagnosed within 8-10 weeks. It was thought that the
socioeconomic status of the patients and the fact that
they came from rural areas are factors in this delay. The
most common symptom was a breast mass. Apart from
this, abscesses and discharge were also seen. In our cases,
66% mass, 20.8% abscess and 12.6% sinus (discharge)
were present. The diagnosis of breast tuberculosis was
probably delayed due to the prescription of empirical
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antibiotic therapy as the first step in treatment for patients
with abscess and discharge.

Although breast tuberculosis can be seen in both breasts
simultaneously, it is very rare. The incidence rates in the
right or left breast are not superior to each other (23-
25). In our study, we did not detect simultaneous cases
in both breasts, and there was no significant difference
between the right and left breasts in terms of the presence
of tuberculosis. In the literature review by Gianluca et al.
(26), periareolar involvement was observed as 17.3%,
similarly in our study, lesions were detected in the upper
outer quadrant of the breast at a rate of 50%, in the
middle outer quadrant of 37.5%, and in the periareolar
region at a rate of 16.6%. In the same review, less than
10% of the patients were reported to have concomitant
active pulmonary tuberculosis. In our study, there was
no accompanying pulmonary tuberculosis, but 3 patients
(16.6%) had previous tuberculosis sequelae.

The clinical appearance of the disease can be confused
with many diseases. It is most often confused with
fibroadenoma of the breast because the most common
finding of fibroadenoma is a mass (27,28). It can also be
confused with granulomatous and inflammatory diseases
such as idiopathic granulomatous mastitis, sarcoidosis,
wegener's granulomatosis, giant cell arteritis and other
infectious diseases such as brucella, actinomyces, fungal
infections and fat necrosis (27-29). Since there is no
gold standard method for diagnosis, the diagnosis is
made by demonstrating the microorganism and/or
histopathologically. In some cases, the diagnosis is made
by showing the response to antituberculosis treatment
and pathology (31-33). While 71.9% of our patients
were diagnosed with the pathological examination,
microorganisms were only shown in 29.1% of the
cases, similar to the low rate of diagnosis by showing
microorganisms in the literature (6). The success rate
of diagnosis by PCR has been reported as 50% (26),
however, PCR diagnosis rates could not be evaluated in
this study since this application was not performed in our
cases

The most important diagnostic method for breast
tuberculosis is histopathological examination. In the
literature, the diagnosis rate was reported as 64% with
fine-needle aspiration biopsy and 93% with biopsy (26),
however, in our study, the rate of diagnosis was 12.5%
with fine-needle aspiration biopsy, 41.6% with core
needle aspiration biopsy and 45.8% with incisional
biopsy. The reasons for the low diagnosis rate with fine-
needle aspiration biopsy in this study were the presence of
insufficient material and the lack of sufficient experience
for cytological examination. The failed attempts with
fine needle aspiration biopsy were completed with core
needle or incisional biopsy.
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There is no standard guideline for treatment. The
mainstay of treatment consists of antituberculous
therapy. While some physicians recommend 6 months
of standard antituberculosis treatment, some authors
recommend 9 months of antituberculosis treatment (2
months quadruple 7 months dual treatment). Although
there are opinions that suggest 9-months of treatment
has no extra contribution (34), there are publications
reporting that the relapse rate was less with 9 months of
treatment (33,35).

In our patients, recurrence was not observed in the
1-year follow-up of patients with 9 months of treatment.
In breast tuberculosis, patients who usually require
surgery are complicated cases that develop abscess and
sinus formation and present to clinics late after the
symptoms. Patients who underwent radical surgery
have been reported as 4.6% in the literature (subtotal or
total mastectomy) (8). The rate of radical surgery in our
patients was 8.2% (segmental and simple mastectomy).
Our patients who underwent radical surgery were
diagnosed late and their breast tissue was destroyed.
While minor surgical applications (abscess drainage,
aspiration, sinus resection, necrotic tissue resection)
were applied as 11.3% in the literature, it was applied
to 33% of our patients. The reason for the higher rate
of minor surgical procedures in our study compared to
the literature is that they were performed for diagnostic
purposes (26).

Limitations

Our study has some limitations. Firstly, the study was
planned retrospectively. Since all patients were treated
for 9 months, 9 vs 6-month treatment regimens were
not compared. The patients' results at 12th month after 9
months of treatment were evaluated in this study. Longer
follow-up could have provided clearer information in
terms of follow-up results of recurrence. Since there
was no cytologist in our hospital, fine needle aspiration
biopsy could not be fully utilized for diagnostic purposes.

CONCLUSION

In conclusion, breast tuberculosis is still a rare disease
that can be difficult to diagnose unless the disease
itself is suspected, despite the increasing diagnostic
and therapeutic possibilities. The most important
point in diagnosis is to suspect the disease first. As the
diagnosis of the disease is delayed, the disease becomes
complicated and the need for surgical treatment
increases as well as medical treatment. Thus, as the
diagnosis is delayed, it becomes more difficult to protect
the breast, and psychological and social effects increase
after breast surgery in women of reproductive age. It was
noteworthy that 10 patients (41.7%) had a history of oral

contraceptive use, however, whether oral contraceptive
use is a predisposing factor in the development of breast
tuberculosis needs further investigations. Although there
are different opinions on the duration of the treatment,
no recurrence was observed in 9 months of treatment at
1-year follow-up. Therefore, we suggest that 9 months of
treatment is ideal to prevent recurrence.
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ABSTRACT

Aim: This study was planned to compare the extent of hypercoagulopathic complications in COVID-19 pneumonia with that
of last year's pneumonia cases which consist of by other agents.

Material and Method: The data of patients with pneumosepsis due to non-COVID-19 causes between 01 April-30 June
2019 and COVID-19 pneumosepsis patients between 01 April-30 June 2020,were analyzed retrospectively. Demographic
data, comorbidities, SOFA scores, SIC scores, D-dimer levels, coagulopathic complications, mortality and discharge status of
patients diagnosed with pneumosepsis and treated in both periods were recorded

Results: While sequential D-dimer measurements did not show a significant change in the 2019 group, it was observed that it
increased significantly in the 2020 group (p<0.05). When we analyse the coagulopathic complications,we saw that submassive
pulmonary embolism was recorded in one patient in the 2019 group.In the 2020 group, one patient had disseminated
intravascular coagulation (DIC) and one patient had massive pulmonary embolism.

Conclusion: In our study, we did not find a significant difference in SIC scores and mortality rates between pneumosepsis

patients in last years and COVID-19 pneumosepsis patients.

Keywords: COVID-19, coagulopathy, sepsis

INTRODUCTION

SARS-CoV-2 is a member of the beta coronavirus family
and is the third coronavirus identified in the pandemic
type (1). The potential for multiple organ damage is
quite high, and these patients should be evaluated as
multisystemic (2). With current literature, it has been
observed that coagulopathic complications can frequently
occur in COVID-19 infection. The mechanisms of these
coagulopathic complications are not yet understood and
many hypotheses have been proposed (3).

Similar to SARS-CoV, SARS-CoV-2 can enter host cells
and directly damage endothelial cells via the angiotensin
converting enzyme-2 (ACE-2) receptor. The existing
comorbidities of the patients, immobility, venous
stasis and high inflammation secondary to sepsis can
be listed as other causes of coagulopathy. Activation
of host defense systems (activation of humoral and
cellular immunity) in sepsis gives rise to the concept
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called thromboinflammation or immunotrombosis
(4). During the activation of humoral and cellular
immunity pathways, increased inflammatory mediators
cause platelet aggregation , peripheral vasoconstriction
resulting from increased thromboxane production and
endothelial dysfunction. Thrombin, which is formed by
these mechanisms, increases the risk of coagulation (5).

COVID-19 coagulopathy can occur in different
coagulopathic forms such as sepsis induced coagulopathy
(SIC), thrombotic microangiopathy, disseminated
intravascular coagulation (DIC), antiphospholipid
syndrome, hemophocytic syndrome (6). Shock and
development of DIC are two important causes of multiple
organ damage in sepsis patients. DIC development in
patients is an important predictor of mortality. Since
early diagnosis is vital, it should be followed closely (7,8).
Sepsis-induced coagulopathy scoring is a scoring system
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created by adding platelet count and INR values to the
Sequential Organ Failure Assessment (SOFA) scoring
data. It is the first scoring system specially designed for
coagulation disorders in sepsis after sepsis-3 definitions.
In the early diagnosis and treatment of coagulopathic
pathologies, regular follow-up of these scoring systems is
recommended to reduce mortality (9).

This study was planned to compare the extent of these
hypercoagulopathic ~ complications in COVID-19
pneumosepsis worldwide with the scores of pneumosepsis
cases that occurred with other pneumosepsis agents last
year.

MATERIAL AND METHOD

The study was carried out with the permission of
Eskisehir Osmangazi University Faculty of Medicine
Non-Interventional Clinical Researchs Ethics Committee
(Date: 16.10.2020, Decision No: 14). All procedures were
carried out in accordance with the ethical rules and the
principles of the Declaration of Helsinki.

In our study, the data of pneumosepsis patients
with different etiological agent between 01 April-30
June 2019 and the data of COVID-19 pneumosepsis
patients between 01 April-30 June 2020 were analyzed
retrospectively. In the 2019 group, the number of patients
followed in the intensive care unit was 92, and 24 patients
had a diagnosis of pneumosepsis. In the 2020 group, the
number of patients followed in the intensive care unit was
145, and 57 patients were diagnosed with pneumosepsis.
The number of patients with positive COVID-19
PCR test results is thirty-two. Patients with a previous
history of deep venous thrombosis in both groups were
excluded from the study. SOFA score and SIC score
were calculated every other day for the patients during
their stay in the intensive care unit. D-dimer levels were
followed consequtive as well as SOFA and SIC scoring.
Values above 0.5 mg/L were accepted as the upper limit.
Four patients in 2019 group and 2 patients in 2020 group
were excluded from the study beca