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Abstract

Background: To determine the effect of hope level of surgical oncology patients with urinary tract infection on their satisfaction with
life.

Methods: The study is of descriptive type. The universe of the study consisted of oncology patients who underwent surgery and had
urinary tract infection in the Oncology and Infectious Diseases departments of Turgut Ozal Medical Center. The sample consisted of 81
patients determined by power analysis and selected from the universe by non-probability random sampling method. The study data
were collected between May 2018 and September 2018 using the Patient Identification Form, the Beck Hopelessness Scale, and the
Satisfaction with Life Scale. The data were evaluated using number, percentage, mean, standard deviation, regression, and anova tests.

Results: It was found that the hope level of surgical oncology patients alone had a 25.7% effect on satisfaction with life, hope level and
gender had a 33.9% effect size, and hope level, gender, and marital status had a 38% effect size and were also effective on satisfaction
with life scores. Conclusion: In the study, it was found that the hope level of surgical oncology patients had a major impact on their
satisfaction with life. In this context, it is recommended that the awareness of nurses who care for surgical oncology patients about the
concept of hope be increased and that nursing practices be planned to increase satisfaction with life by supporting hope in patients.
It is also recommended to develop social support and coping strategies to increase the hope of surgical oncology patients to achieve
better life satisfaction and clinical outcomes.

Conclusion: In the study, it was found that the hope level of surgical oncology patients had a major impact on their satisfaction with life.
In this context, it is recommended that the awareness of nurses who care for surgical oncology patients about the concept of hope be
increased and that nursing practices be planned to increase satisfaction with life by supporting hope in patients. It is also recommended
to develop social support and coping strategies to increase the hope of surgical oncology patients to achieve better life satisfaction
and clinical outcomes.
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development of phagocyte resistance in cellular and hu-
moral immunity disorders caused by these treatments, the
frequency of urinary system infections also increases(4).
This causes a decrease in patients’ quality of life and
causes patients to be exposed to psychological stressors.

Introduction

Cancer is a chronic disease that begins slowly, contin-
ues without symptoms for a very long time, and creates
hypersensitivity, fragility, helplessness, and fear of the

unknown in the individual (1). Cancer can cause serious
problems for patients, including the uncertainty of the dis-
ease, symptoms that occur after treatment, deterioration
of close relationships, body image disorders, the disease
making the patient defenseless, and fears about the recur-
rence of the disease(2).

Cancer treatment generally includes chemotherapy
in addition to local treatments such as surgery and radio-
therapy (3). In addition to many side effects due to the

This causes cancer patients to experience various psy-
chological problems such as anger attacks, worry, fear,
anxiety, depression, sadness, and hopelessness, and thus
the patients’ satisfaction with life decreases (5, 6). In the
study conducted Arslan et al. on cancer patients receiving
chemotherapy, it was determined that the patients’ satis-
faction with life was moderately affected (7).

Hope is one of the important factors increasing a per-
son’s motivation and prevents feelings of pessimism and
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helplessness in case of illness (8). Hope is an important
factor in oncology patients that helps them cope with the
problems, uncertainty, and pain caused by the disease (9).
Hopelessness is among the important issues for nursing
care because it affects patients’ compliance with treat-
ment, motivation, coping with the disease and predisposes
to depression (10). Nurses should support patients who
have a problem of hopelessness to cope with this problem
(11). In their study with terminal cancer patients, Dug-
gleby et al. stated that the psychosocial support approach
called the “Living with Hope Program” increased the
hope level of the patients (12).

In this context, in this study, it was aimed to evalu-
ate the effect of hope level on life satisfaction by using
Beck Hopelessness Scale and Life Satisfaction Scale on
oncology patients who had urinary tract infection and un-
derwent surgery, and to ensure that patients have a better
quality of life by developing social support and coping
mechanisms. In addition, it is thought that this study will
contribute to nursing research, can be used in nursing care
and will give ideas to nurses.

Materials and Methods

Time and type of the study: This descriptive study was
conducted between May 2018 and September 2018.

Universe and sample of the study: The universe of the
study consisted of oncology patients who underwent sur-
gical operations and had urinary tract infections in Turgut
Ozal Medical Center Oncology and Infection services.
After power analysis, the sample group consisted of 81
patients with an effect size of 0.7, a margin of error of 0.05
and a population representation power of 0.95. Data were
collected from the population using the non-probability
sampling method due to access difficulties and patient
limitations. The inclusion criteria for the study included
patients who had no communication problems, were 18
years of age or older, underwent surgery, and volunteered
to participate in the study. The exclusion criteria from the
study included patients who did not undergo surgery and
those who did not speak Turkish.

Data collection tools: The study data were collected
by the researchers using the Patient Identification Form,
the Beck Hopelessness Scale, and the Life Satisfaction
Scale.

Patient identification form: The form, prepared by the
researchers in line with the literature, determines the so-
ciodemographic and medical characteristics of oncology
patients who undergo surgery. This form consists of 14
questions including age, gender, marital status, education-
al level, employment status, who the patient lives with,
income level, whether the patient is aware of the disease,
disease diagnosis and duration, what treatments he/she

has received, frequent urinary tract infection status, anti-
biotic use, and urethral catheter application status (13,14).

Beck hopelessness scale: This is a self-evaluation
scale consisting of 20 items developed by Beck et al. (15).
The scale consists of three important topics: “feelings
about the future”, “loss of motivation”, and “expectations
about the future”. The questions are answered with yes or
no and convey pessimistic expectations. 11 ‘yes’ and 9
‘no’ options for the items receive 1 point. The total score
is accepted as the hopelessness score (16). The first va-
lidity and reliability study in Tiirkiye was conducted by
Seber et al. on psychiatric patients. The Cronbach’s o val-
ue was found to be 0.86 (17). Durak and Palabiyikoglu
applied the scale to healthy individuals, those with psy-
chological disorders, cancer patients, those with epilepsy,
chronic renal failure, and 373 patients between the ages of
15 and 65. The Cronbach a value of the scale was found
to be 0.85 (16). The Cronbach a value of this study was
found to be 0.92.

The satisfaction with life scale: The scale was de-
veloped by Diener, Emmons, Larsen, and Griffin (18).
The original form of the scale is a scale in the person as-
sessment group consisting of one factor, five items and
a Likert-type 7-point scale. The validity and reliability
of the scale in Tiirkiye was made by teachers Dagli and
Baysal. The scale uses a 5-point Likert-type evaluation
system ranging from “Strongly disagree (1)” to “Strongly
agree (5)”. An increase in the score indicates an increase
in satisfaction with life. The Cronbach a value of the scale
was determined as 0.88 and the test-retest reliability was
determined as 0.97 (19). The Cronbach o value of this
study was found to be 0.86.

Data collection: After all necessary permissions were
obtained, the study data were collected by the research-
er through face-to-face interviews considering the deter-
mined number of participants in the sample between May
2018 and September 2018. The data collection time was
approximately 10-15 minutes.

Ethical Aspects of the Study: Before conducting
the study, written permissions were obtained from the
Malatya Clinical Research Ethics Committee (Decision
No =2018/10-21) and the Inénii University TOTM Chief
Physician’s Office (Permission Document No: 68636013-
770), to which the hospital where the study would be con-
ducted is affiliated. The patients were informed about the
study topic and informed that the information obtained
from them would be protected. After written consent of
the volunteers were taken, study data were collected.

Evaluation of data: While evaluating the study data,
number, percentage, mean, and standard deviation tests
were used to determine the descriptive characteristics of
the patients. The Cronbach a reliability coefficient was
used to determine the internal consistency of satisfaction
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with life and hope level scales. The stepwise regression
analysis was used to determine the relationship between
the satisfaction with scale and the patients’ socio-demo-
graphic characteristics and hope level variables. Age, gen-
der, marital status, educational level, disecase diagnosis,
disease duration, income level, and hope level were used
as independent variables. The satisfaction with life scale
score was taken as the dependent variable. The linear re-
gression step wise analysis was performed to determine
the affecting variables. The linear and logistic regression
analysis and anova test were used to determine the effect
of independent variables on the dependent variable. The
study results are at 95% confidence interval and the sig-
nificance level is p<0.05.

Findings

When the sociodemographic characteristics of the oncol-
ogy patients who underwent surgery included in the study
were examined, it was determined that 81.4% were 42
years old or older, 59.3% were male, 82.7% were married,
40.7% were primary school graduates, 79.0% were unem-
ployed, 58.0% lived with extended families, 69.1% had

Table 1. Descriptive characteristics of the patients (n=81)

a medium income level, and 84.0% were aware of their
disease. When the medical characteristics of the patients
were examined, it was found that 35.7% had digestive sys-
tem cancer, the disease duration of 71.6% was between
0 and 3 years, 44.4% received 2 or 3-phase treatment,
79.0% had frequent urinary tract infections, 96.3% used
antibiotics during the disease, and 53.1% did not have a
catheter before the urinary tract infection (Table 1).

According to the regression analysis of the prediction
of satisfaction with life with hope level and socio-demo-
graphic characteristics, it was observed that the level of
hope taken as a variable had an effect size of 25.7% alone,
the level of hope and gender had an effect size of 33.9%,
the level of hope, gender, and marital status had an ef-
fect size of 38.0% and also had an effect on satisfaction
with life score. Additionally, it was determined that the
independent variable, the hope level score, had the largest
effect size on its own (Table 2).

Discussion

The weakening of the immune system in oncology pa-
tients causes infections to occur. The duration and inten-

Descriptive characteristics Number %
Age

18-29 4 5.0

30-41 11 13.6

42 and above 66 81.4
Gender

Female 33 40.7

Male 48 59.3
Marital status

Married 67 82.7

Single 14 17.3
Educational status

Illiterate 18 22.2

Literate 12 14.8

Primary school 33 40.7

High school 11 13.6

University 7 8.8
Employment status

Employed 17 21.0

Unemployed 64 79.0
People lived with

Nuclear family 22 272

Extended family 47 58.0

Other 12 14.8
Income level

Low 23 28.4

Middle 56 68.1

High 2 2.5
Awareness of the Disease

Yes 68 84.0

No 13 16.0

(Continue)
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Table 1. Descriptive characteristics of the patients (n=81) (Continue)

Descriptive characteristics Number %
Diagnosis

« Digestive System Cancers (Stomach, Esophagus, Duodenum, 29 35.7

Colon, Rectum, Pancreas, Liver and Chongiocellular
Carcinoma)

* Respiratory System Cancers (Lung, 14 17.3
Nasopharynx and Bronchus)

* Reproductive System Cancers (Uterus, Prostate, 14 17.3
Testis, Cervix, Ovary and Malignant Epithelial Tumor)

« Urinary System Cancers (Bladder Cancer) 7 8.6

» Musculoskeletal System Cancers 15 18.5
(Osteosarcoma, Breast Ca)

 Neurological Cancers (Brain tumor) 1 1.2

 Endocrine System Cancers (Thyroid Ca) 1 1.2
Disease duration

0-12 months 29 35.8

1-3 years 29 35.8

3-5 years 12 14.8

5-7 years 7.4

7 years and above 5 6.2
The treatments received

Chemotherapy 32 39.5

Radiotherapy 6 7.4

Surgical Treatment 7 8.6

Status of receiving 2 or 3- phase treatments 36 44.4
Frequent Urinary Tract Infections

Yes 64 79.0

No 17 21.0
Antibiotic Use

Yes 78 96.3

No 3 3.7
Catheter Application Status Before Urinary Tract Infection

Applied 38 46.9

Not applied 43 53.1

sity of chemotherapy administered to these patients is
directly related to the risk of infection (20). One of the
most common infections in cancer patients is urinary
tract infections. Various bacteria can cause urinary tract
infections (14). Infections seen in oncology patients and
the physical, psychological, and socioeconomic problems
caused by the disease affect the quality of life of indi-
viduals and the patients’ satisfaction with life decreases
(9, 21). Oncology nurses have great responsibilities in
identifying and eliminating these psychosocial problems
experienced by oncology patients (22). There are few
studies in the literature on surgical oncology patients with
urinary tract infections (4, 20, 23). In this context, this
study was conducted to examine the effect of hope level
surgical oncology patients with urinary tract infection on
their satisfaction with life and was discussed in line with
the relevant literature.

According to the sociodemographic characteristics
of the surgical oncology patients included in the study,
it was determined that the patients were middle-aged and

older, the majority were male, the majority of the patients
were married, the level of education was low, the majority
were unemployed and lived with extended families, their
income levels were moderate, and the patients were gen-
erally aware of their disease (Table 1).

When the medical characteristics of the patients were
examined, it was understood that the majority had diges-
tive system cancer, the duration of the disease was gener-
ally between 0-3 years, they usually received 2 or 3-phase
treatments, the majority had frequent urinary tract infec-
tions and used antibiotics during the disease, and a cath-
eter was not applied before the urinary tract infection
(Table 1).

When the related literature was examined, in Yajima
et al.’s study on cancer patients, it was found that 14% of
the patients had urinary tract infections (23). In the study
conducted by Shrestha et al. with cancer patients, bacteri-
al growth was observed in the urine culture of 24% of the
patients (13). These studies showed that cancer patients
were prone to urinary tract infections.



Eurasian Journal of Critical Care. 2024;6(3): 1-6

The Effect of Hope Level of Surgical Oncology Patients with
Urinary Tract Infection on Their Satisfaction with Life 5

Table 2. Explaining the prediction of satisfaction with life with hope level and socio-demographic characteristics using regression

analysis

Model p1 SE p2 t Test pl Value F Test p2 Value R2 Effect Size
-Constant 25.188 1.388 -0.507 18.153 0.000 27.391 0.000? 0.507% 0.257
-Hope -0.593 0.113 -5.423 -5.423 0.000

Level

-Constant 18.568 2.502 -0.492 7.423 0.000 20.046 0.000° 0.583% 0.339
-Hope -0.574 0.108 0.287 -5.334 0.000

Level -0.126

-Gender 4.032 1.295 3.113 0.003

-Constant 22.977 3.141 -0.514 7.314 0.000 15.699 0.000¢ 0.616¢ 0.380
-Hope -0.600 0.106 0.295 -5.679 0.000

Level

-Gender 4.148 1.265 -0.201 3.279 0.002

-Marital -3.680 1.651 -2.229 0.029

Status

B1; Unstandardized Regression Coefficient, SE; Standard Error, f2; Standardized Regression Coefficients, t-test for the significance of the coeffi-
cients, pl <0.05, F test for the significance of the model, p2 <0.05 and R2Explanatory coefficient

* aPredictors: (Constant), Hope Level
* bPredictors: (Constant), Hope Level, gender
* cPredictors: (Constant), Hope Level, gender, marital status

According to the results obtained from our study, it
was determined that the hope level of surgical oncology
patients with urinary system infections had a great impact
on their satisfaction with life (Table 2). It should be noted
that hope has a significant impact on life satisfaction, but
it is also influenced by many sociodemographic factors.

As a result of the literature review, some studies con-
ducted with oncology patients were found. In the study
conducted by Temizsoy, it was determined that as hope-
lessness increased in patients, their satisfaction with life de-
creased21. In the study conducted by Rustoen et al. a signif-
icant link was found between hope and satisfaction with life
(24). In the study conducted by Wnuk et al., a relationship
was found between disease duration and level of hope and
satisfaction with life (25). These studies support our study.

In conclusion, it was determined that the hope levels
of surgical oncology patients have a great impact on their
satisfaction with life.

Based on these results, the following are recommended:

o It will guide nurses caring for surgical oncology pa-
tients to develop a new approach to increase the level
of hope and support life satisfaction of patients, and

o It is recommended to ensure that the quality of care
provided to patients is improved.

* Long-term follow-up studies with larger sample sizes
that examine how other factors such as social support,
coping strategies or depression affect this relationship
may provide a broader perspective on how changes in
levels of hope positively/negatively affect life satis-
faction.

Limitations of the Study

The limitations of the study are that the patient group was
limited to the patients hospitalized in the Inonu Univer-
sity Turgut Ozal Medical Center Oncology and Infec-
tious Diseases wards and the sample was selected by the
non-probability random sampling method. In addition,
pain levels, fatigue and social support may also be con-
sidered as limitations as they may affect life satisfaction.
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Abstract

Background: This study aimed to conduct a one-year diagnostic and cost analysis of patients admitted from the emergency department
to intensive care units.

Methods: In this retrospective study, we analyzed demographic data, the intensive care units to which patients were admitted, months
of admission, admission diagnoses, length of stay, costs associated with diagnoses, and one-year prognosis outcomes for patients ad-
mitted from the emergency department of Goztepe Prof. Dr. Stleyman Yalgin City Hospital to internal medicine and general ICUs from
January 1, 2015, to December 31, 2015.

Results: The study included data from 90 patients, comprising 52 males (57.8%) and 38 females (42.2%). The average age of participants

was 68.04 + 18.44 years. Patients were mainly admitted to the ICU with diagnoses of pneumonia (22.2%) and congestive heart failure
(15.6%), respectively. ICU admissions peaked in March (16%), followed by May (12%) and April (11%). A total of 89 patients (98.9%) were
admitted to the Internal Medicine ICU. The highest costs were linked to patients diagnosed with pneumonia and anemia. The average
cost of services provided for all diagnoses was 1,572.33 Euros. The average length of stay for each patient in the ICU was 11.26 days. The
highest daily costs were observed in patients with myocardial infarction (MI), sepsis, and pneumonia. Among the patients, 45.6% died,
while 52.2% were discharged.

Conclusion: In our study, most intensive care patients were male. Pneumonia was the most prevalent diagnosis, peaking in late winter
and early spring. Patients suffering from pneumonia and anemia incurred the highest treatment costs. Sepsis and CHF contributed to the
longest stays in intensive care. Our mortality rate was 45.6%, significantly higher among those diagnosed with pneumonia.

Keywords: Emergency Department, Diagnosis, Cost, Intensive Care Unit, Mortality

Introduction local protocols (4). Coordinating transportation to the in-

tensive care unit, motivating healthcare professionals, and

Intensive care units are specialized areas where health-  developing clinical guidelines can enhance the healthcare

care professionals provide multidisciplinary services for  system’s quality, equity, and efficiency. These factors are

the diagnosis, management, and follow-up of critically directly related to patient survival.

ill or injured patients. Patients admitted to intensive care
units face a significant risk of death in the hospital. For
instance, mortality rates stand at 17% for patients with
cardiac causes (1). Early intervention and prompt access
to intensive care are linked to better survival outcomes
(2). ICU admission rates vary significantly between coun-
tries, with these variations connected to patient severity
(1), institutional resources (3), physician practices, and

Several publications in the literature, including
APACHE and SAPS, have examined and compared mor-
tality prediction models for ICU patients that depend on
expert panels or statistical models (5). These models and
scoring systems are typically available 24 to 48 hours af-
ter admission. Predictions are based on information that is
available early on (6). Cardiovascular diseases, respirato-
ry diseases, multi-organ issues, nervous system disorders,
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cerebrovascular diseases, renal failure, advanced age, and
electrolyte imbalances are the main factors that extend the
length of stay in intensive care (7). It is essential to follow
accepted evidence-based guidelines for admitting patients
to intensive care units and discharging them home after
treatment. This method effectively utilizes resources, po-
tentially cuts costs, enhances patient comfort, and reduces
prolonged hospitalizations and complications (8).

In this study, we aimed to retrospectively analyze the
diagnoses, morbidity, mortality, and cost of patients ad-
mitted to the intensive care units from the Emergency De-
partment of Goztepe Prof. Dr. Siileyman Yal¢in City Hos-
pital between January 1, 2015, and December 31, 2015.

Method

Objective: This study aimed to retrospectively analyze

the one-year diagnoses and costs of patients admitted to

internal medicine and general intensive care units (ICUs)
from the emergency department of Goztepe Prof. Dr. Sii-

leyman Yal¢in City Hospital between January 1, 2015,

and December 31, 2015. Ethical committee approval was

obtained on May 31, 2016, and the Helsinki Declaration
was used to conduct the study.

* Data Collection: Our hospital records all information
using the Nucleus program. With the ethical commit-
tee’s approval, the data required for this study were
accessed through the Nucleus database.

* Collected Data: Patients’ demographic information
(age, gender), the ICUs admitted to, months of admis-
sion, admission diagnoses, length of stay, costs based
on diagnoses, and prognosis.

* Diagnosis Selection: The main reason or predominant
condition that led the patient to the emergency depart-

Table 1. Diagnoses leading to ICU admissions
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ment was accepted as the diagnosis (in patients with
multiple comorbidities, the primary condition result-
ing in ICU admission was considered the diagnosis).

¢ Non-ICU Costs: Dialysis costs were assessed by in-
corporating them into the unit’s expenses associated
with the dialysis procedure performed.

* Inclusion Criteria: Patients who are 18 years or older
and have been admitted to ICUs from the emergency
department.

* Exclusion Criteria: Patient files that contained in-
complete data were excluded from the study.

+ Statistical Analysis: Analyses were conducted using
SPSS version 23.0 software. The variables’ normal-
ity was evaluated visually (through histograms and
probability plots) and analytically (using Kolmog-
orov-Smirnov and Shapiro-Wilk tests). Descriptive
analyses were provided using means and standard
deviations for normally distributed variables. The
Pearson Chi-Square and Fisher’s Exact Tests were ap-
plied to 2x2 tables. Mann-Whitney U tests were em-
ployed to compare the two groups for data that was
not normally distributed. A p-value less than 0.05 was
deemed statistically significant.

Results

The study included data from 90 patients, consisting of 52
males (57.8%) and 38 females (42.2%). The mean age of
the participants was 68.04 + 18.44 years, with a median
age of 71.5 years. The most common diagnoses for ICU
admission were pneumonia (22.2%, n=20) and congestive
heart failure (CHF) (15.6%, n=14) (Table 1).

Admissions to emergency services and ICUs were most
common at the end of winter and in spring. The highest
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multiple
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CHF: Congestive Heart Failure, DKA: Diabetic Ketoacidosis, MI: Myocardial Infarction, ARF: Acute Renal Failure, MODS: Multiple Organ Dysfunction Syndrome
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Table 2. Distribution of emergency department admissions by time and diagnosis
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ARF: Acute Renal Failure, MI: Myocardial Infarction, DKA: Diabetic Ketoacidosis, CHF: Congestive Heart Failure, MODS: Multiple Organ Dysfunction

Syndrome

ICU admissions occurred in March (16%), May (12%), and
April (11%) (Table 2). Pneumonia admissions were spread
throughout the year, while CHF admissions rose at the
end of winter and early spring. Sepsis admissions peaked
in the summer (Table 2). Among the patients, 89 (98.9%)
were admitted to the Internal Medicine ICU, 2 (2.2%) to
the Coronary ICU, and 3 (3.3%) to the General ICU. Four
patients required ICU admission due to clinical conditions
involving multiple diseases. Twenty-seven patients (30%)
were treated solely in the ICU, while 63 (70%) received
treatment in both the ICU and inpatient wards. Three pa-
tients, two diagnosed with sepsis and one with myocardial
infarction (MI), required care in two different ICUs.

Cost Analysis: The costs during ICU stays included
hemodialysis, blood transfusions, consultations, and med-
ical treatments. Total expenses comprised both ICU ser-
vices and the subsequent inpatient ward services. Patients

Table 3. Distribution of diagnoses by gender

Diagnoses Male Female P
Congestive Heart Failure 9(17,3) 5(13,2)  0,592%*
Pneumonia 11(21,2) 9(23,7)  0,775**
Diabetic Ketoacidosis 3(5,8) 3(7,9) 0,690*
Anemia 0(0,0) 1(2,6) 0,239*
Myocardial Infarction 5(9,6) 5(13,2)  0,597*
Acute Renal Failure 8(15,4) 5(13,2)  0,767**
Multiple Organ Dysfunction 2(3,8) 0(0,0) 0,221%*
Syndrome

Sepsis 6(11,5) 5(13,2)  0,817*
Patients with multiple diagnosis  2(3,8) 2(5,3) 0,747*
Other Diagnoses 10(19,2) 7(18,4)  0,923%*

(Significance evaluated using Fisher’s Exact Test or Chi-Square Test)

with pneumonia and anemia incurred the highest costs
in both ICU and total expenditures. The lowest average
ICU expenditure was recorded in patients with diabetic
ketoacidosis (DKA), while the lowest total spending was
observed in patients with myocardial infarction (MI).

The average ICU cost for internal medicine patients
was €6,299.54, while the average inpatient ward cost
was €383.16. The average cost for all services provid-
ed across all diagnoses was €1,572.33. Patients spent an
average of 11.26 days in the ICU, with a daily average
cost of €624.52. No significant correlation was observed
between the length of ICU stay and daily ICU costs (p >
0.05). Sepsis, CHF, and pneumonia had the longest av-
erage ICU stays (Table 5). The highest daily costs were
linked to MI, sepsis, and pneumonia. Pneumonia was the
most common admission diagnosis and ranked third in
daily expenses (Table 5).

Mortality and Outcomes: ICU mortality rates encom-
passed patients who passed away after being transferred
from the ICU to inpatient wards. Patients admitted to the
ICU multiple times within a year were assessed separately
for each admission, while readmissions during the same
episode were regarded as a single admission.

A total of 41 patients (45.6%) died, 47 patients
(52.2%) were discharged, and two patients (2.2%) were
transferred to the ICU of another hospital. Pneumonia had
the highest mortality rate. No deaths were reported among
patients with DKA (5).

Discussion

The frequency of emergency department admissions in
our country is increasing daily. Hospital patient admis-
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Table 4. Costs by diagnoses (in &)

Diagnoses Mean (%)
CHF

Intensive Care 5477,22

Total sum 6011,10
Pneumonia

Intensive Care 14698,83

Total sum 16517,68
Diabetic Ketoacidosis

Intensive Care 1669,10

Total sum 2251,68
Anemia

Intensive Care 10980,61

Total sum 11755,69
Myocardial Infarction

Intensive Care 1759,18

Total sum 2128,19
Acute Renal Failure

Intensive Care 5265,58

Total sum 7443,89
MODS

Intensive Care 5895,27

Total sum 6153,80
Sepsis

Intensive Care 5946,50

Total sum 7709,16
Other Diagnoses

Intensive Care 3542,34

Total sum 3899,85
Patients with multiple diagnosis

Intensive Care 1750,54

Total sum 3718,72

+ss (b) Minimum (£) Maximum (¥)
7261,07 117,27 21315,75
7074,39 326,56 21315,75
12674,94 173,09 37691,98
15228,94 60,00 58010,21
1219,63 174,88 3741,70
2218,82 174,88 6558,02
0,0 10980,61 10980,61
0,0 11755,69 11755,69
1458,89 587,66 5641,02
1461,28 1001,27 5665,76
5038,18 390,55 16470,17
6291,27 857,96 21283,83
1842,08 459272 7197,82
1951,49 4773,89 7533,71
5983,28 955,98 20223,66
5453,54 2298,42 20223,66
2815,96 459,36 9335,72
2972,72 459,36 9335,72
1938,72 173,09 4491,42
1738,34 1490,35 5672,76

sions are rapidly growing alongside population growth.
In 2023, Turkey’s population was 85,372,377 individu-
als, 50.1% male and 49.9% female (9). According to data
from the Ministry of Health of the Republic of Turkey
for 2022, there are 1,555 hospitals, 264,969 hospital beds,
and 48,617 intensive care unit beds (10). The number of
physicians per 100,000 population is 228.

The acceptance of walk-in patients and the rise in am-
bulance entries have increased the workload of emergency
services and their supporting units. This increasing work-
load has become more challenging to identify and manage
critically ill patients. We strive to overcome this challenge
by actively utilizing an appropriate triage system. For
emergency department staff, understanding the impact
of chronic diseases on prognosis in critical patients, the
cost implications of patients on the social security system,
and the seasonal characteristics of patient admission fre-
quencies can assist in proper workforce planning and the
development of an effective cost-strategy for emergency
services and supporting inpatient units.

The number and quality of intensive care units respon-
sible for the care of critical patients following emergency

department management are increasing every day. How-
ever, this increase does not meet the admission rates of pa-
tients requiring intensive care; thus, the challenges persist.
Given the high cost of utilization, need, and limited avail-
ability, the rational use of intensive care beds is essen-
tial. According to the Turkish Statistical Institute (TUIK)
data, the occupancy rate of adult intensive care beds was
approximately 80% in 2015, 83% in January 2024, and
around 71% in February 2024 (Ministry of Health Press
Bulletin). These rates are even higher in densely popu-
lated metropolitan areas. During times of increased viral
infections, particularly in winter, many patients with indi-
cations for intensive care often wait hours or even days in
emergency departments for an available bed. These delays
sometimes cause interruptions in treatment.

A study by Shih, Chia, and colleagues showed that the
mortality rate of patients on mechanical ventilation await-
ing an intensive care bed in the emergency department
increases after four hours (11).

The patient population in our study was middle-aged
(68.04 + 18.44 years), with most males (57.8%). Simi-
larly, Shih, Chia, and colleagues’ study of 1,242 patients
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Table 5. Distribution of diagnoses, ICU length of stay, daily costs, and mortality rates

Diagnosis Length of stay in the ICU
Average (ss)

Congestive Heart Failure 14,86 (16,09)

Pneumonia 12,10 (15,33)
Diabetic Ketoacidosis 6,83(3,66)
Anemia 1,00(0,0)
Myocardial Infarction 6,10(5,97)
Acute Renal Failure 11,23(7,81)
MODS 6,50(6,36)
Sepsis 17,00(14,91)
Patients with Multiple Diagnosis 7,00(5,10)
Other Diagnosis 9,12(8,53)

Daily Cost Exitus In terms of mortality P
Average(ss)

427,81(200,55) 7(50,0) 0,716%*
726,96(631,15) 12(60,0) 0,141%*
461,80(305,12) 0(0,0) 0,020*
173,09(0,0) 1(100,0) 0,272%
795,64(557,29) 5(50,0) 0,765%*
579,09(497,52) 4(30,8) 0,247%*
438,32(138,83) 1(50,0) 0,898*
739,29(593,57) 7(63,6) 0,199%*
330,14(29,65) 3(75,0) 0,226*
562,12(391,65) 7(41,2) 0,687**

Diagnosis | ICU Stay (Mean + SD, days) | Daily Cost (Mean + SD, Euros) | Mortality (%) | p-value

reported a mean age of 67.0 £ 15.4 years and a male ratio
of 60.1%, which aligns with our findings (11).

The primary reason for higher admissions in winter is
the rise in viral infections during this time, significantly
affecting individuals with comorbid conditions. A study
by Sert, Mutlu, and colleagues involving 2,254 patients
revealed that emergency department admissions peaked in
March 2015 (9.48%) and in January 2016 and 2017 (11.07%
and 9.44%, respectively), aligning with the increased win-
ter admissions observed in our study. (12) The rise in viral
infections also accounts for higher pneumonia diagnoses
and increased admissions to intensive care units. In the
same five-year study, respiratory diseases accounted for the
highest emergency department admissions at 24.71% (12).

Most patients requiring intensive care had an internal
cause. A study by Chin-Yee and colleagues reported that
62% of patients were admitted to intensive care units for
internal pathologies and 25% for surgical emergencies
(13). The absence of trauma-related intensive care admis-
sions in our study can be attributed to the low number
of trauma cases presented to our emergency department.
Additionally, coronary intensive care units at our hospital
did not manage patients requiring mechanical ventilation
during the study period, and coronary angiography was
not performed after 9:00 PM due to equipment and per-
sonnel constraints, resulting in fewer coronary intensive
care patients.

In four patients, clinical conditions requiring intensive
care were associated with more than one disease, with
pneumonia also present in three of these patients in addi-
tion to their primary diagnosis. Advanced age and immu-
nosuppression increase the risk of community-acquired
pneumonia, while dental care and a high socioeconomic
status reduce it. Community-acquired pneumonia remains
a major driver of healthcare costs worldwide. In our
study, the mean age of patients was 68 years, and approx-

imately half had a diagnosed chronic condition. Patients
diagnosed with pneumonia accounted for highly intensive
care admission and treatment costs. Chin-Yee and col-
leagues’ study with 1,671 patients found that respiratory
diseases were the most common reason for intensive care
admissions (26%), followed by cardiovascular diseases
(23%), aligning with our findings, where pneumonia was
the most common and congestive heart failure (13). The
high cost associated with these patients stems from pro-
longed hospital stays. The lowest costs were observed in
diabetic ketoacidosis (DKA) patients due to their rapid
response to treatment and early discharge.

Decompensated congestive heart failure was the sec-
ond most common diagnosis, leading to admission to in-
tensive care from the emergency department. According
to the “Heart Failure Prevalence and Predictors in Turkey
(HAPPY) study,” the prevalence of heart failure was re-
ported at 2.9%. Effective management of heart failure can
lower hospital admissions, mortality, morbidity, and as-
sociated costs (14). In our study, congestive heart failure
was identified as the most common comorbid condition,
observed in 15.6% of cases.

The group with the most extended average length
of stay in intensive care consisted of patients diagnosed
with sepsis. We believe this is due to a delayed response
to treatment. At our hospital, patients admitted to inten-
sive care from the emergency department had an average
length of stay of 11.26 days, with a daily cost averaging
€624.52. In a study by Toptas and colleagues involving
3,925 patients, the average length of stay in intensive care
was 10.2 days (15). A review by Chacko and colleagues
of cost studies from countries such as India, the United
States, Germany, France, and Australia revealed that dai-
ly intensive care costs ranged from €200 to €4,300, with
labor costs and length of stay being the primary drivers of
these differences (16).
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In terms of daily costs based on diagnoses, myocar-
dial infarction, sepsis, and pneumonia were associated
with the highest daily costs in our study. As noted above,
pneumonia was the most common diagnosis in our study.
Early detection and treatment of uncomplicated pneumo-
nia cases could prevent intensive care admissions, lead-
ing to lower morbidity, mortality, and healthcare costs.
Improving primary care services could facilitate the early
detection and management of diseases such as pneumonia
and congestive heart failure, either in outpatient settings
or inpatient wards, reducing the workload of emergency
services and intensive care units and mortality rates and
associated costs for social security systems.

Establishing and expanding palliative care centers
could help elderly patients with chronic conditions re-
ceive proper follow-up and care, potentially reducing
their frequency of emergency department visits.

Approximately 45.6% of our patients died. Cakir and
colleagues reported a lower intensive care unit mortality rate
of 34.7% in a study with 757 patients (17). Similarly, Sahin
and colleagues’ study involving 300 patients reported an
emergency-to-intensive care unit mortality rate of 38.7%,
which was also lower than our study’s (18). Although not
statistically significant, patients with pneumonia, sepsis, or
multiple diagnoses had higher mortality rates.

Limitations: We consider the study’s limitations to be
its retrospective nature, its conduct in a single center with
a relatively small number of patients, and its inability to
follow up with patients referred to external centers.

Conclusion: In our study, most intensive care patients
were male. Pneumonia was the most prevalent diagno-
sis, peaking in late winter and early spring. Patients with
pneumonia and anemia faced the highest treatment costs.
Sepsis and CHF led to the most extended stays in inten-
sive care. Our mortality rate was 45.6%, notably higher
among patients diagnosed with pneumonia.
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Abstract

Background: Monitoring the values of eosinophils in particular among the blood cell count (CBC) parameters of patients who expe-
rienced COVID-19 and then worsened and become ex, highlights the importance of the mortality caused by the disease, and by early
diagnosis, the necessary measures can be taken.

Methods: Our study is retrospective case control study. The clinical and laboratory data of 1039 patients who received a diagnosis of
COVID-19 between March 11th and September 11th, 2020.

Results: The study was completed with a total of 1039 patients. Of the participants, 378 (36.4%) were female and 661 (63.6%) were
female. The number of people who died from the disease was 172 (16.6%). Of the deceased patients, 63 were female. The mortality rate
was higher in male patients, at 63.37%. Severe eosinopenia was found in 77.02% of the deceased patients. The number of eosinophil cells
in surviving patients were very weak compared to the others, while the number of monocytes and lymphocytes in deceased patients
were correlated.

Conclusion: Close monitoring of CBC parameters, particularly eosinophils, can be helpful in the early screening, treatment, and follow up

of critically ill COVID-19 patients in terms of mortality

Keywords: COVID-19, eosinopenia, mortality, early diagnosis

Introduction

In December 2019, a new coronavirus disease called
COVID19, characterized by dry cough, fever, fatigue, and
lung involvement, was detected in patients in the city of
Wuhan, China (1). It has been seen that laboratory tests
used in the morbidity, severity, mortality, and follow up
of COVID-19 patients are extremely important (2). The
clinical course of these patients varies from asymptomatic
to serious and fatal findings (3). Eosinophils are important
leukocytes in tissue or periphery, which have proinflam-
matory effects in many diseases. In particular, their im-
mune regulatory and antiviral functions have been shown
in recent years (4). It is thought that the eosinopenia seen
in COVID-19 is also effective due to the inhibition of the
production and eosinophilopoiesis of type 1 interferons
in the bone marrow as a result of the effective factors (5).
Eosinophils have also shown antiviral immune responses

to respiratory viruses such as respiratory syncytial virus
and influenza (5). Eosinophils recognize various toll-like
receptors (TLRs), such as TLR-3, TLR-7, TLR-9, which
play a role in identifying viruses (6). Eosinophiles have
the ability to block viral replication by producing nitric
oxide (NO) with the help of inducible nitric oxide syn-
thase (7). In recent years, it has been shown that periph-
eral blood eosinophil count is an effective and sufficient
indicator in the diagnosis, evaluation, and prognosis of
COVID-19 patients (8).

Materials and Methods

Our study is a retrospective case control study. After get-
ting the approval of the Ethics Committee (Firat univer-
sity 2020/14-16), the study was completed with a total of
1039 patients diagnosed with COVID-19 between March
11th and September 11th, 2020. Statistical analyzes were
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Table 1. Statistical distribution of age and gender between recovered and deceased patients

Ex- Trimmed Mean Right - Trimmed  Ex- Median

(5%) Mean (5%)
AGE 74,32 74,16 75,00
BA 0,04 0,04 0,03
%BA 0,40 0,56 0,36
EO 0,02 0,07 0,01
%EO 0,17 0,89 0,05
MO 0,59 0,66 0,51
%MO 6,44 8,72 591
LE 1,02 1,44 0,83
%LE 12,50 20,51 10,73
NE 8,23 5,52 7,31
%NE 80,12 68,61 81,73
WBC 10,13 791 9,05
RBC 4,58 4,67 4,60
PLT 217,52 213,49 201
NELE 10,05 4,79 7,79

Right - Median Ex- Minimum- Right - Minimum- P
Maximum Maximum Value
75,00 28-101 28-100 0.855
0,04 0-0,26 0-0,25 0.003
0,52 0-1,62 0,01-4,47 <0.001
0,04 0-0,47 0-3,4 <0.001
0,54 0-3,95 0-23,75 <0.001
0,62 0,03-2,48 0,01-6,37 0.001
8,44 0,54-17,98 0,46-41,57 <0.001
1,36 0,18-6,3 0,2-21,17 <0.001
20,16 1,29-60,08 1,31-75,76 <0.001
4,92 0,08-42,79 0,08-31,99 <0.001
67,95 25,44-97,43 8,65-95,73 <0.001
7,30 0,3-45,1 0,9-36,3 <0.001
4,70 2,18-6,18 1,81-7,06 0.109
206 85-547 42-928 0,919
3,36 0,44-75,78 0,15-70,29 <0.001

performed using IBM SPSS statistics. The distribution
of the data was determined by the Kolmogorov-Smirn-
ov test. Continuous variables were expressed as median
(minimum maximum), and categorical variables were
expressed as frequency and percentage. Continuous vari-
ables were compared using the Mann-Whitney U test.
The linear relationship between two continuous blood test
variables was evaluated using the Spearman correlation
analysis. Results were evaluated at a 95% confidence
level, and a P value less than 0.05 was considered statis-
tically significant for all tests. There were 378 (36.4%)
female patients and 661 (63.6%) male patients. The num-
ber of patients who recovered from the disease was 867
(83.4%), and the number of deaths was 172 (16.6%).
This study did not find a statistically significant differ-
ence in terms of age and gender distribution between re-
covered and deceased patients in this population (Table 1).
There were 63 female and 109 male deceased pa-
tients, and 315 female and 552 male recovering patients.
The mortality rate was higher among male patients, with
only 36.63% of the deceased being female. When evalu-
ating the percentage of eosinophiles among the deceased
and surviving patients, 77.02% of the deceased had se-
vere eosinopenia, while the rate was 35.41% among sur-
viving patients. Among patients with lymphopenia and
severe eosinopenia, 81% had lost their lives. In patients
who died but were not lymphopenic, the rate of severe
eosinopenia was approximately 70%. The number of pa-
tients discharged with a lymphocyte count above 1.11 was
549 (63.32%). The number of patients discharged a non-
lymphopenic and eosinophil percentage below 0.25 was
134 (24.41%). The number of patients discharged with a

non-lymphopenic and eosinophil percentage above 0.25
was 415 (75.59%). The number of patients discharged
with a lymphocyte count below 1.11 was 318 (36.68%).
The number of patients discharged with a lymphopenic
and eosinophil percentage below 0.25 was 173 (54.40%).
The number of patients discharged with lymphopenic and
eosinophil percentage above 0.25 was 14 (45.60%). The
number of patients discharged with a lymphocyte count
above 1.11 and ex was 49 (31.06%). The number of pa-
tients discharged with a non-lymphopenic and eosinophil
percentage below 0.25 and ex was 34 (69.39%) the num-
ber of patients with a non-lymphopenic and eosinophil
percentage above 0.25 who became ex was 15 (30.61%).
The number patients with a lymphocyte count below 1.11
who became ex was 11 (68.94%). The number of patients
with a lymphopenic and eosinophil percentage below
0.25 who became ex was 90 (81.08%). The number of
patients with a lymphopenic and eosinophil percentage
above 0.25 who became ex was 21 (18.92%). Among pa-
tients who recovered with a non-lymphopenic and eosin-
ophil percentage below 0.25, the number with a monocyte
percentage below 6 was 26 (4.46%), while among those
who died, the number with a monocyte percentage below
was 21 (61.76%). Among patients who recovered with a
non-lymphopenic and eosinophil percentage above 0.25,
the number with a monocyte percentage below 6 was 48
(11.57%), while among those who died, the number with
a monocyte percentage below 6 was 3 (20%). There was a
correlation between the total number of leukocytes and the
number of other cells besides lymphocytes. In recovered
patients, the number of basophils had a weak correlation
with the number of eosinophils, monocytes, lymphocytes,
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and neutrophils, while in deceased patients, this correla-
tion partially increased. In recovered patients, the number
of eosinophils had an almost non-existent correlation with
the others, while in deceased patients, it correlated with
the number of monocytes and lymphocytes.

Conclusion

Eosinophil levels in critically ill COVID-19 patients, who
experience progression of the disease, were found to be
significantly lower than in those with moderate or severe
disease. No significant difference was observed in eo-
sinophil counts (normal range: 0.02-0.52 x 109/L) or ra-
tios (normal range: 0.4-8%) between moderate or severe
COVID-19 patients.

Eosinophil counts and ratios were significantly low-
er in critically ill COVID-19 patients compared to those
with moderate or severe disease. A higher number of male
COVID-19 patients with critical illness was observed.
And these male patients had significantly lower eosino-
phil counts compared to female patients. A progressive
decline in eosinophil levels was observed in relation to
mortality in COVID-19 patients, with deceased patients
having significantly lower eosinophil counts compared to
surviving patients.

Discussion

Progressive worsening of eosinophilia has been associat-
ed with the progression of critical illness in COVID-19
patients and with a higher risk of serious mortality. Eosin-
ophilia has also been linked to damage in the liver, kid-
neys, and other tissues. As well as to coagulation disorder.
Eosinophils, which have strong proinflammatory effects,
are produces in bone marrow and defend against extracel-
lular agents using toxic proteins in their granules. It has
been reported that eosinophil counts decrease by 50-70%
in severe COVID-19 patients (9).

Eosinophilia, or an increase in eosinophil count in the
blood, is associated with parasitic infections and asthma.
Some studies have shown that eosinophils, which protect
against parasites, also have harmful effects in severe asth-
ma patients. Eosinophils have been shown to have antiviral
activity in studies with mice (7,10). Humanized anti-IL-5
monoclonal antibody (mepolizumab) has been shown to
increase viruses in humans and mice (11,12) while reduc-
ing eosinophil counts and treating eosinophilic asthma.
The capture function of eosinophils for viruses has been
shown to be reduced in severe asthma patients (10). In
asthma exacerbations related to viruses, it is thought that
eosinophil counts and anti-viral function are important in

fighting viruses. Eosinophils may contribute to antiviral
immunity. When eosinophils are activated by the virus,
they release neurotoxin/ribonuclease 2 and cationic pro-
teins (which kill the virus) (13). Eosinophil interaction oc-
curs with cluster of differentiation (CD) CD86 and CDS8O0.
When eosinophils are infected with Influenza A virus,
they behave like professional antigen-presenting cells and
elicit antiviral immunity through CD8+ T cell-associated
in vivo (7). This is an important event because if eosino-
phils also play a role in immunity against SARS-CoV-2,
correcting the eosinopenia present in COVID-19 patients
could be a significant development in preventing mortali-
ty. Our study is a retrospective case-control study. 81% of
patients with lymphopenia and marked eosinopenia died.
The rate of marked eosinopenia in patients who died but
were not lymphopenic was approximately 70%. In a ret-
rospective study of COVID-19 patients by Chen et al., it
was found that eosinophil counts significantly decreased
in critically ill and fatal patients (14). In a study by Lu G
et al., the eosinophil count in severe COVID-19 cases was
significantly lower than in moderate cases (15,16). Zhao
et al., have also found a significant relationship between
eosinopenia and the severity of COVID-19 (17). In our
study, there was also a significant relationship between
the number of patients who recovered from COVID-19
and eosinopenia. The decrease in eosinophil levels (eosin-
openia) was a significant finding between SARS- CoV-2
infection. The relationship between eosinopenia and the
severity of COVID-19 has not been observed in previous
studies (18). In this study, we found that eosinophil levels
in patients with severe COVID-19 were significantly low-
er compared to those with moderate of milt disease. We
also found that the progressive decline in eosinophil lev-
els was associated with mortality in COVID-19 patients.
These findings suggest that eosinopenia may be a guiding
factor in the treatment of COVID-19. Additionally, our
study demonstrated that the progressive decline in eosin-
ophil levels was associated with mortality in COVID-19
patients, which was supported by other findings in this
study. A study of critically ill COVID-19 patients showed
that thrombotic disorders were also present (19). The
numbers and ratios of eosinophils were inversely correlat-
ed with some biomarkers of tissue damage in patients with
severe COVID-19. It thought that eosinopenia is associ-
ated with organ failure and tissue damage. The emerging
concept that eosinophils support tissue repair supports
this observation (20-22). In this study, we demonstrate
that eosinophil levels in critically ill COVID-19 patients
are significantly lower than in those with moderate or
severe disease. We also found that the progressive de-
crease in eosinophil levels was associated with mortality
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in COVID-19 patients. Our study suggests that eosin-
openia may be a guide in the treatment of COVID-19.
Additionally, our study has systematically analyzed the
relationship between the severity of eosinopenia and the
severity of COVID-19 disease. We believe that a detailed
eosinophil analysis is necessary in COVID-19, as the im-
portance of eosinophils in the body’s immune response
to viral infections is likely to be clearly demonstrated in
the future research (13). It has been suggested that the
dynamic changes identified in routine blood parameters
and eosinophil studies may be indicators of the prognosis
and treatment of COVID-19 (8). It has been claimed that
there is a correlation between the increase in eosinopenia
and the severity of COVID-19 disease and the increase
mortality (23). In their study, Giines et al., found that eo-
sinophil counts were very important in the forecast made
in COVID-19 cases with severe clinical features (24). In a
study examining the clinical features of COVID-19 cases
with severe mortality, eosinopenia was found to be a poor
prognostic indicator (25). Recently, it has been stated that
the number of eosinophils in the blood is a sufficient and
effective indicator in the diagnosis, evaluation and prog-
nosis of COVID-19 patients (8,26). It has been suggested
that there is a correlation between the continuity of eosin-
openia and the advanced severity of COVID-19 disease
and the likelihood of recovery (23).

It has been suggested that the dynamic changes in the
routine blood parameters can be used as indicators of the
prognosis and effectiveness of treatment in COVID-19
patients (15). A decrease in eosinophil levels (eosinope-
nia) has been observed in SARS-CoV-2 infection (27).
However, the results of some previous studies on the re-
lationship between eosinopenia and COVID-19 disease
severity were not consistent (28-29). In the study, there
was no statistically significant difference in age and gen-
der distribution between the population of survivors and
those who died. 16.6% of the patients died. The mortality
rate was higher in male patients, and when the eosino-
phil percentage dominance rates were evaluated, 81% of
the lymphopenic and obvious eosinopenic patients lost
their lives. Among the non- lymphopenic patients who
died, the rate of obvious eosinopenia was approximately
70%.

There are some limitations to this study. The study
population includes patients from a single hospital( City
Hospital). It also includes only 1039 patients, which may
not be sufficiently determinant for all analyses. In addi-
tion, we were unable to conduct studies in a longitudinal
manner due to the availability of only single laboratory re-
sults. This study has not been published anywhere. There
is no conflict of interest among the authors.
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Abstract

Anaphylaxis is a life-threatening allergic reaction requiring rapid diagnosis and treatment, with epinephrine being the first-line treatment
to manage symptoms and prevent complications. This study aims to increase awareness by evaluating anaphylaxis cases in the emer-
gency department to guide patients and physicians in managing the condition. This retrospective study, conducted at Bezmialem Vakif
University Hospital between 2018 and 2022, evaluated adult anaphylaxis patients using the National Institute of Allergy and Infectious

Disease 2021 guideline. Patients’demographic and clinical data were analyzed, with ethics committee approval obtained for the study. Of
the 77 patients studied, 9 required IV epinephrine treatment. More than half of the patients were started on epinephrine within 1 hour of
exposure to the allergen. And the only person who was arrested had more than 1 hour to reach epinephrine treatment. When diagnosing
anaphylaxis, we should not hesitate to start adrenaline and switch to IV infusion, and we should get the patient to the necessary care and
treatment as soon as possible

Keywords: Anaphylaxis, Emergency, Epinephrine

Introduction

Anaphylaxis is a potentially life-threatening, multisystem
allergic reaction that can cause airway, respiratory, or cir-
culatory collapse. (1) It requires rapid evaluation, diag-
nosis, and treatment. Anaphylaxis is a common problem
in the United States, with a reported general population
incidence of 21 per 100,000 person-year. (2)

Epinephrine is the main treatment for anaphylaxis and
is accepted as the first-line treatment in major guidelines.
(1) Numerous studies have shown that timely administra-
tion of intramuscular epinephrine is the preferred treat-
ment for controlling anaphylaxis symptoms, preventing
biphasic reactions, maintaining blood pressure, and pre-
venting deaths. (3,4) In this study, we aimed to increase
awareness of anaphylaxis by evaluating anaphylaxis pa-
tients who presented to the emergency department and to
help patients and physicians approach anaphylaxis.

Method

This study was conducted retrospectively in accordance
with the Helsinki criteria. Our study was completed in
the emergency department of Bezmialem Vakif Univer-
sity Medical Faculty Hospital by examining patients aged
18 and over between 01.01.2018 and 31.12.2022.Patients
under 18 years of age, those without a diagnosis of ana-
phylaxis, those with incomplete data, and those who had
suffered trauma were excluded from the study.
Anaphylaxis was diagnosed according to the National
Institute of Allergy and Infectious Disease 2021 guide-
line. Epinephrine was started intramuscularly in patients,
and infusion epinephrine treatment was started in patients
who did not respond to IM adrenaline. Demographic in-
formation, presentation, additional diseases, state of con-
sciousness, and physical examination of the patients were
recorded in the forms. Coronary artery disease, chronic
renal failure, hypertension, and diabetes mellitus were de-
fined as comorbidities. The approval of the Ethics Com-
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Table 1. Anaphylaxis Criteria (National Institute of Allergy
and Infectious Disease 2021)

Acute onset of illness involving skin, mucosal tissue, or both (hives,
pruritis, flushing, swollen lips, tongue, uvula [including subjective
symptoms of throat pain, itching, tightness]) and at least one of the
following:
* Respiratory compromise (dyspnea, wheeze, stridor, hoarseness,
reduced peak expiratory flow, hypoxemia)
* Reduced blood pressure (BP)b or associated symptoms of
end-organ dysfunction (syncope, incontinence)

Two or more of the following that occur rapidly after exposure to a
likely allergy:
* Involvement of the skin-mucosal tissue (described above)
* Respiratory compromise (described above)
» Reduced BP or associated symptoms (described above)
* Persistent gastrointestinal symptoms (crampy abdominal pain,
vomiting)

Reduced BP after exposure to known allergen for that patient

mittee of the University (21/01/2020, issue 02/33) was
obtained to conduct the study.

Outcomes

Outcomes were retrospectively assessed by reviewing
of the hospital medical database. The primary study
outcomes: IV adrenaline treatment should be started
as soon as possible and any situations that may occur
due to anaphylaxis should be intervened as quickly as
possible. Secondary outcomes: To increase awareness of
anaphylaxis.

Statistical analysis

The data were analyzed in the IBM SPSS Statics 22.0
package program. The mean differences of continuous
variables between groups were examined with the T test,
and the distribution of categorical variables between
groups was examined with the chi-square test. As de-
scriptive statistics, mean standard deviation r (relation-
ship coefficient), frequency and percentage values were
given.

H Female
Iv Infusion

M

0 17,5

Figure 1. IV/IM Female/Male Ratio

Sample size determination

It was calculated online using the http://www.raosoft.
com/samplesize.html program. The minimum number of
patients was found to be 83, with a 97% confidence inter-
val, a 5% margin of error, a standard deviation of 0.5 and
a Z score of 1.96.

Results

A total of 77 patients were evaluated. Infusion was start-
ed in 9 of 77 patients (11.6%). Of the 68 patients who
received IM adrenaline, 37 (54.4%) were female and 31
(45.6%) were male.

Of the patients who received infusion, 6 (66.7%) were
female and 3 (33.3%) were male (p=723). The mean age
was 49.28 + 1.56 in the IM group and 55 + 5.34 in the
infusion group (p=0.09).

The most frequent visit time was between 18:00-24:00
with 29 people. The most frequent visit time of those in
the IM group was between 18:00-24:00 with 26 people
(38.2%). In the infusion group, 5 people (55.6%) applied
between 12:00-18:00. (p= 0.340).

In our study, 38 people (49.4%) had anaphylaxis due to
unknown causes, 12 people (15.6%) due to medication, 7
due to insect bites, and 9 due to food. Of the 9 patients who
required IV infusion, 3 had anaphylaxis due to unknown
causes, 4 due to medication, and 2 due to insect bites.

In our study, the number of patients applying with der-
matological symptoms was found to be 60 (p=1.000). Of
these, 53 (77.9%) were in the patient group that received
only IM treatment, while 7 (77.8%) required IV infusion.

A total of 62 (80.5%) patients applied with respiratory
symptoms. (p=0.680) 5 of these patients (79.4%) were in
the group that received only IM treatment, and 8 (88.9%)
were in the group that required IV treatment.Of the 51
individuals (66.2%) who presented with cardiovascu-
lar symptoms (p=0.259), 43 (63.2%) were in the group
that received only IM treatment, while 8 (88.9%) were
in the group that received IV treatment. GIS symptoms

H Male

35 52,5 70
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Figure 2. Causes of anaphylaxis

were present in 17 (22.1%) individuals (p=1.000). 15 of
them received only IM epinephrine, while 2 required IV
infusion.

A total of 10 patients presented with neurological
symptoms (p< 0.001), 6 (66.7%) of whom required IV
treatment, while 4 (5.9%) were from the group receiving
only IM epinephrine. The rate of needing IV infusion was
found to be dramatically higher in the group with neuro-
logical symptoms. For this reason, we should not forget
that patients with neurological findings may have a severe
course and require IV treatment at a higher rate, and we
should take our precautions accordingly.

When we look at the comorbidity rates, 25 patients
(36.8%) who received only IM treatment and 8 patients
(88.9%) who required IV treatment had comorbid dis-
cases. A total of 33 people (42.9%) had comorbidities
(p=0.004). Coronary artery disease, chronic renal failure,
hypertension, diabetes mellitus were defined as comor-
bidities.

In total, 57 patients (52 patients (76.5%) in the IM
group and 5 patients (55.6%) in the infusion group re-
ceived epinephrine treatment within 1 hour of symptom
onset (p=0.01). Biphasic reactions were observed in 6 pa-
tients (p=1.00), all of whom were in the IM group. No
biphasic reactions were observed in patients receiving [V
infusion (p=0.004).

The number of patients requiring intensive care was
8 (10.4%), 6 of them (66.7%) were in the infusion group.
(P<0.01). There was one person who died and that person

was in the group requiring I'V infusion. The total mortality
rate was found to be 1.3%.

Discussion

In the emergency department, the diagnosis of anaphy-
laxis is often a critical decision and treatment should be
started immediately. Timely intervention is life-saving.
Initiating an infusion is the recommended approach af-
ter an inadequate response to the first two doses of intra-
muscular injection. Administering adrenaline in the form
of an infusion provides a more stable hemodynamic re-
sponse because it is continuous and titratable. The rate of
patients with neurological complaints requiring IV infu-
sion was found to be significantly higher. Initiating adren-
aline infusion therapy in patients presenting with neuro-
logical symptoms may be a more effective approach. It is
important for the follow-up of the disease that no biphasic
reaction is observed in any patient receiving the infusion.

Rates of biphasic reactions and potential associated
risk factors are not well understood. In a study of 430 pa-
tients 31 (7.2%) had biphasic reactions and 22 (5.1%) had
clinically significant biphasic reactions.The median time
from anaphylaxis onset to first epinephrine dose was lon-
ger for patients with biphasic (78 minutes) than uniphasic
courses (45 minutes) (P = 0.005).

Biphasic reactions have been found to be related to the
time from the first epinephrine administration. (5) In our
study, there was only one person who died, and this pa-
tient’s epinephrine treatment was initiated within a period
longer than 1 hour. Among a cohort of patients in the Unit-
ed Kingdom with fatal anaphylactic reactions, the median
time to respiratory or cardiac arrest was 30 minutes for
foods, 15 minutes for venom, and 5 minutes for iatrogen-
ic reactions. (6) This shows how important it is to start
treatment early, to recognize patients with anaphylaxis as
soon as possible, and how vital it is for individuals with a
history of anaphylaxis to have personal epinephrine.

Of the 9 individuals who required IV treatment, 8
were individuals with comorbidities. Comorbidity can be
seen as an important risk factor for the development of
anaphylaxis. As a result of the data, it is thought that co-
morbidity increases the frequency of anaphylaxis.

The fact that 19.5% of patients who applied to our ser-
vice were in poor general condition and 1.3% of patients

Table 2. IM/IV Symptoms

Dermatological Respiratory
M 53 36
v 7 8

Cardiovascular Neurological GIS
43 4 15

8 6 2
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died showed that anaphylaxis is a reaction that should be
given great importance. The fact that respiratory findings
were more than dermatological findings drew attention.
The fact that drug-related applications were more than
food-related applications also showed that drug-related
anaphylaxis is more common in adults.

Conclusion

Of the 77 patients studied, 9 required IV epinephrine
treatment. More than half of the patients were started on
epinephrine within 1 hour of exposure to the allergen.
And the only person who was arrested had more than 1
hour to reach epinephrine treatment. When diagnosing
anaphylaxis, we should not hesitate to start adrenaline and
switch to I'V infusion, and we should get the patient to the
necessary care and treatment as soon as possible.

Limitation

One of the most important limitations of our study is that
patient data were obtained retrospectively. Another im-
portant limitation is that data belonging to only one center
are included in the study.
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Abstract

The provision of healthcare services, like all procedures, may lead to legal consequences in cases of negligence, even in emergency sit-
uations, resulting in criminal proceedings. Emergency medical practices, due to their involvement in life-threatening situations, require
quicker decision-making compared to elective procedures, emphasizing patient benefit and well-being. Despite the urgency of emer-
gencies, a thorough examination, if possible, along with necessary tests and consultations, is essential before making a decision. It is
crucial to decide in appropriate indications and provide adequate information to the patient. If a patient is unconscious and has a relative,

the family member should be informed. If this is not possible, the authorities should be notified. In situations where a response from legal
authorities cannot be awaited due to the urgency, procedures can be carried out without waiting for a response, with appropriate indi-
cations, and documented with record-keeping, especially if there is a life-threatening condition. Subsequently, when the patient regains
consciousness, the procedures and reasons should be communicated to them. The aim of this study is to emphasize the importance of
medical documentation, with clearly stated justifications and recorded indications in emergencies. In appropriate conditions, obtaining

patient consent and providing information becomes crucial to mitigate potential legal consequences.

Keywords: Emergency medicine, health law, emergency health services, emergency medical intervention.

Introduction

Emergency Medicine, as defined by the International
Federation for Emergency Medicine, is a medical spe-
cialty that encompasses the knowledge and skills required
for the prevention, diagnosis, treatment, and management
of acute and urgent conditions involving various physi-
cal and mental disorders in patients of all age groups
(1). Additionally, the understanding and development of
pre-hospital and in-hospital emergency medicine systems
are crucial in the field of Emergency Medicine. This in-
cludes managing surgical and medical conditions that are
life-threatening, limb-threatening, or carry a significant
risk of death (2). This concept was first defined in the
United States in the 1960s, though its practices date back
to the ancient roots of medicine. It is known that emer-
gency interventions, such as treatments for brain injuries
called trepanation, were performed in ancient Egypt;
these treatments aimed to reduce intracranial pressure (3).

The modern formation of emergency departments
began during World War II with the emergence of small
emergency care units known as accident rooms (3). In the
United States, the American College of Emergency Phy-
sicians established Emergency Medicine as a specialty in
1968, and the first Emergency Medicine residency pro-
gram was initiated at the University of Cincinnati in 1970
(4). In Turkey, the development of emergency medicine
made significant progress in 1990 when American emer-
gency medicine specialist Dr. John Fowler started work-
ing at the invitation of Izmir Dokuz Eyliil University (1).
These advancements raised the standards of emergency
medical practices in our country, thereby enhancing the
quality of healthcare services. By 1993, the establishment
of a department under the name of Primary and Emergen-
cy Care Specialty was announced in the Official Gazette
No. 21567 (5). Thus, emergency health services began to
be provided at the specialist level.
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Emergency Services and
Medical Intervention

Emergency departments, which serve individuals of vary-
ing ages and income levels, are healthcare units that pro-
vide free and continuous 24-hour service (6). According
to the Emergency Health Services Regulation, the emer-
gency departments of public and private hospitals are re-
quired to accept every patient who presents themselves as
an emergency case and to provide the necessary medical
intervention. In this context, every patient presentation is
considered an emergency, and the services provided con-
tinue until proven otherwise.

This situation can lead to patient-physician relation-
ships that go beyond routine operations in emergency
departments. During the provision of healthcare services,
it may not be possible to obtain a sufficient medical his-
tory for diagnosis, or treatment may be initiated without
performing necessary laboratory tests. Additionally, the
presence of cases that are often of a forensic nature can
complicate the physician’s duties and responsibilities
compared to other situations (7).

The increased expectation for healthcare standards
in both diagnosis and treatment leads to the demand for
timely diagnosis, necessary laboratory and radiological
examinations, and the selection of appropriate treatment
or interventional methods for patients presenting to the
emergency department (8). This situation necessitates the
establishment of standardized approaches in emergency
medical service delivery and the implementation of nec-
essary medical interventions specific to each case. There-
fore, it ensures the use of all available resources in the
emergency department and the formulation of the most
suitable treatment plan for the patient’s condition.

Medical intervention is defined as activities carried
out by individuals authorized to practice medicine for
the purpose of diagnosing, treating, or preventing diseas-
es (9). According to this definition, medical intervention
encompasses all types of invasive or non-invasive ac-
tions performed on the human body for the prevention,
diagnosis, treatment, or reduction of effects of physical
or psychological disorders, as well as non-disease con-
ditions (10). Invasive interventions include physical pro-
cedures such as surgical operations, while non-invasive
interventions encompass less invasive methods such as
medication, physical therapy, or diet. Therefore, even
in emergency interventions, the human body is a fun-
damental element of personal rights and is considered a
“personal, inviolable, non-transferable, and inalienable”
constitutional right. Medical intervention is essentially an
action performed on the human body and, as such, can be

seen as an act that might constitute an offense of bodily
harm (11). However, medical interventions are regulated
as exceptions to this general prohibition. Article 17/2 of
the Constitution specifies that medical interventions are
clearly outside the scope of prohibition with the phrase
“except for medical necessities and situations specified by
law.” The same principle is detailed further in Article 5 of
the Patient Rights Regulation (12).

Suitability of Medical Intervention in
Emergency Services

Any intervention performed on a human being related to
medical practices can be considered under the concept
of medical intervention (11). This definition covers a
wide range of activities, from life-saving emergency in-
terventions to aesthetic or cosmetic procedures. The pa-
tient-physician relationship is typically examined within
the concept of medical intervention, and within this con-
text, the legal framework of medical intervention is sub-
ject to specific conditions, even in emergencies.

Among these conditions are informing the patient and
obtaining their consent, having the authority to intervene,
ensuring the intervention is for legal purposes, and adher-
ing to medical standards (13). In certain situations, ac-
tions that might be considered illegal can be made lawful
under specific conditions by the physician (14).

The first condition for legality is that the patient has
been adequately informed and has given their consent vol-
untarily, which is known as informed consent (14). When
the physician informs the patient about all the details of
the treatment and possible outcomes, and obtains the pa-
tient’s consent, the intervention on bodily integrity is le-
gally appropriate. Additionally, the consent must comply
with the law, ethics, and personal rights, and must specif-
ically include the potential results and complications of
the intervention before it takes place (15,16). Even when
a medical intervention is technically correct, it may not be
legally appropriate if these conditions are not met.

The patient’s informed consent is as crucial as their
understanding. Topics that need to be explained to the pa-
tient include the possible causes and progression of the
illness, who will perform the medical intervention, where,
how, and with what methods, the estimated duration of
the intervention, alternative diagnostic and treatment op-
tions along with their potential benefits and risks, possi-
ble complications, risks and benefits of refusing the in-
tervention, important characteristics of the medications to
be used, critical recommendations for healthy living, and
how to obtain emergency medical assistance for the same
issue.
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The second condition for the legality of a medical
intervention is that it must be performed by authorized
individuals. This authority belongs to persons known as
physicians, and in Turkey, it is defined by the provisions
of the 1219 Law on the Practice of Medicine and Medical
Sciences and the 6023 Law on the Turkish Medical Asso-
ciation. Within this framework, the person performing the
intervention must have a medical degree, possess expertise
in the relevant field, and fulfill specific formalities (13).

The third condition for the legality of an intervention
is that it must be aimed at legally prescribed objectives.
Medical interventions are generally performed for the
purpose of improving the patient’s condition or protecting
their health. Interventions carried out for unlawful pur-
poses are not considered legal, even if other conditions
are met (13). Therefore, it is crucial that there is a legiti-
mate indication for performing the intervention. The phy-
sician can only intervene based on these indications (11).

The fourth and final condition for the legality of an
intervention is that it must conform to medical principles
and standards. The physician is required to apply treat-
ments that are consistently used in similar situations and
are considered standard medical practice (17). In this con-
text, it is expected that the physician adheres to the current
standards of medical science and observes medical ethical
principles during the intervention. It is important to note
that the physician is not obligated to use all new methods.

In emergency interventions, while the general condi-
tions specified are required, there are also some regula-
tions and exceptions:

e The Convention on Human Rights and Biomedi-
cine stipulates that in emergencies, “medically neces-
sary” interventions may be performed (18).

* Principle 4 of the Lisbon Declaration states that in-
terventions may be carried out in cases where “emer-
gency medical intervention is required” and the pa-
tient is unconscious (19).

* According to the Medical Deontology Regulations,
in emergencies, the physician is obliged to perform
the initial intervention regardless of their role and spe-
cialty (20).

However, these regulations emphasize that interven-
tions exceeding the physician’s knowledge and skills are
restricted to emergency situations only (21). In this con-
text, the necessity of emergency situations and the nature
of interventions are considered to ensure that medical
interventions are carried out within a legal and ethical
framework.

In some significant medical interventions, the obliga-
tion of providing information can be more critical than
the presence or absence of an indication (15). There are

exceptions to this; especially in life-threatening patients
and certain emergency situations, medical interventions
may be carried out without informing the patient (22).
Indication is a very important criterion in the health pro-
cess. The physician decides whether a medical interven-
tion is necessary based on the specifics of the case and,
if so, which indication will be used (13). This indication
can sometimes be medical, and other times social or psy-
chological (13). From a legal and criminal responsibility
perspective, the primary condition sought is the appropri-
ateness of the indication. Legal responsibility typically
arises in the form of compensation and may lead to the
physician being required to provide material and moral
compensation to the patient under general legal rules (13).
While indication is a fundamental condition for the legal-
ity of a medical intervention, obtaining informed consent
and other conditions, which mean obtaining the patient’s
informed consent, are also additional requirements 23).
This is because informed consent obtained without a
proper indication will be incorrect, and similarly, incor-
rect informed consent obtained with a correct indication
can also lead to legal issues. In this context, incorrect de-
termination of the indication is one of the most critical
errors that can occur, particularly in emergency medicine
practices. This situation can lead to interventions that
could harm the patient’s health and may have serious eth-
ical and legal consequences.

In emergency medicine practice, there are two models:
the Anglo-American Model and the Franco-German Mod-
el. The Anglo-American Model, preferred by countries
with high levels of development, aims to transfer patients
to the hospital as quickly as possible. This model is im-
plemented in Turkey as well as in countries like the USA,
Canada, New Zealand, and Australia (24). In contrast, the
Franco-German Model, commonly practiced in European
countries such as Germany, France, Malta, and Austria, in-
volves emergency medicine specialists stabilizing patients
at their location and providing active intervention (24). In
an emergency medical practice following the Anglo-Amer-
ican Model, patients are brought to hospital emergency de-
partments either by their own choice or by emergency in-
tervention teams. The openness of emergency departments
to outpatient visits results in non-emergency patients also
seeking care, which increases the workload of emergency
departments. This necessitates effective triage in emergen-
cy healthcare services. There is a crucial phase starting
with the triage process in emergency interventions. The
medical indication is determined based on the urgency and
necessity of the patient’s condition. During this process,
the physician works in coordination with health personnel
such as Emergency Medical Technicians (EMTs), nurses,
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or health officers. However, it is necessary to dispel the
misconception that medical interventions can only be pro-
vided by physicians. According to the relevant provisions
of Law No. 1219, emergency medical technicians and
paramedics can also intervene in patients as part of emer-
gency medical assistance and care. These personnel can
perform their duties within the framework of regulations
set by the Ministry of Health, having completed specific
training. Additionally, certain authorized individuals, such
as personnel from the Turkish Armed Forces and the Spe-
cial Operations Department of the General Directorate of
Security, can perform emergency medical interventions in
the absence of health personnel. These arrangements are
made to meet the need for rapid intervention in emergen-
cies. However, even in such cases, it is essential that inter-
ventions are carried out based on emergency medical indi-
cations and are appropriate to the patient’s condition. For
the legality of medical interventions, not only is the correct
determination of indication important, but so are other le-
gal and ethical requirements such as informing the patient
and obtaining consent. In emergency situations, if no oth-
er options are available, even individuals without medical
training can perform medical interventions. What is crucial
here is the presence of an indication for the emergency in-
tervention. The more urgent and necessary the indication,
the more lenient the obligation to inform may be (25). This
is particularly significant for unconscious patients, those
without a guardian, legally incapacitated individuals, or
very young children who cannot express themselves. The
Biomedicine Convention provides guidance for physicians
in this regard (18). To ensure legal compliance in medical
interventions, certain conditions must be met: the interven-
tion must be indicated, the patient must be informed, and
consent must be obtained. According to Articles 18 and
22 of the Patient Rights Regulation, medical procedures
cannot be performed without the patient’s consent, except
in exceptional cases. The patient should be informed and
their consent obtained, and this process should generally
be carried out with a reasonable time period provided to the
patient, applicable to non-emergency cases. In emergency
healthcare, obtaining consent for medical intervention can
pose legal issues for physicians, especially if the patient is
unconscious, lacks family, or requires rapid intervention.
If the patient is not in a position to consent (for example,
due to age, legal incapacity, or loss of consciousness), con-
sent can be obtained from a relative. However, if there is
no relative or guardian available to consent and emergency
intervention is needed, permission is not required; medical
interventions necessary for life are performed. If there are
relatives or a guardian but they refuse consent, emergency
intervention can be carried out with a court decision ac-

cording to the relevant articles (346 and 487) of the Turk-
ish Civil Code. In such cases, if the person’s life is at risk
and immediate intervention is necessary, the physician can
proceed with the required emergency intervention (7).

When the patient regains consciousness, the proce-
dures performed and their justifications should be com-
municated in detail. This notification is crucial for the
patient to understand their treatment process and to be
informed about their care. Below is a suggestion for how
to communicate the reasons for the procedures performed
when the patient regains consciousness:

* Diagnosis Explanation: The patient should be in-
formed about what their condition is and how it was
diagnosed. For example, information should be pro-
vided about the disease the patient has, its symptoms,
and the diagnostic methods used.

e Treatment Options: Explanations should be given
regarding the treatment methods applied, their pur-
pose, and how they work. If alternative treatment op-
tions are available, their advantages and disadvantag-
es should also be presented to the patient.

e Need for Intervention: Every medical intervention
performed should be explained in detail regarding
why and how it was necessary. For interventions per-
formed urgently, the reasons for immediate action and
the expected benefits should be described.

* Probability of Adverse Outcomes: The potential
risks and possible side effects of each treatment or
intervention should be communicated to the patient.
This way, the patient can make an informed decision
about whether to accept or refuse the treatment.

*  Questions and Answers: The patient should have the
opportunity to ask questions about the procedures or
treatment options, and these questions should be an-
swered satisfactorily.

The process of informing the patient when they regain
consciousness allows for active participation in their treat-
ment process and increases their trust in the treatment.
Additionally, it contributes to the patient’s decision-mak-
ing process in their care and strengthens the patient-physi-
cian communication.Formun UstiiFormun Alt:

Given the legal importance of all these situations, it
should be emphasized that official records must be made
in the hospital information management system and emer-
gency service observation forms. According to the Law
on the Practice of Medicine and the Art of Medicine, phy-
sicians are required to keep medical records and protocol
books for judicial cases, ensure that records are taken in
a timely manner, and ensure that these records are not al-
tered or destroyed (26). The necessity of collecting and
preserving records related to patients, injured individuals,
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emergency patients, and judicial cases is explicitly stated
in the Regulations on Medical Record and Archive Ser-
vices of Inpatient Care Institutions. According to this reg-
ulation, documents and records related to judicial cases
must be preserved for a period of 20 years (27).

Emergency Medical Intervention:
Complications and Malpractice

Even in emergency medical interventions, if there is neg-
ligence on the part of the physician at any stage of the
physician-patient relationship (such as diagnosis or treat-
ment), this can lead to legal responsibility. Even for emer-
gency medicine physicians, negligence and causation
are significant in issues arising during their profession-
al activities. Generally, the following elements must be
present to establish negligence: 1- An action or inaction,
2- Material and immaterial damage, 3- The result being
foreseeable and preventable, 4- Causation between the ac-
tion and the damage, 5- The result being unintended (28).

Negligence can occur at any stage of the diagnosis and
treatment processes. In the diagnosis phase, negligence
can manifest in the following ways: 1- Failure to conduct
necessary tests or conducting them inadequately. 2- Lack
of necessary consultations. The physician should seek
consultations from other specialists when the patient’s
condition and suspected disease necessitate it. 3- Misin-
terpretation or inadequate evaluation of data despite per-
forming necessary tests and consultations (28).

In the treatment phase, negligence can appear as fol-
lows: 1- Errors in choosing tools and methods: The phy-
sician should select the more reliable and less harmful
method, but may resort to risky or dangerous methods in
cases with difficult or life-threatening risks. 2- Errors in
applying medical principles: The physician should apply
generally accepted medical principles correctly (28).

The physician should act by being aware of, adopting,
and adhering to the accepted knowledge and practices re-
lated to their profession or specialty. The physician must
keep up with the level of development in national med-
icine and continuously update themselves in this field.
Otherwise, professional errors may be considered as in-
experience (28,29).

Emergency Department Patient
Treatment/Doctor Refusal and
Doctor-Patient Refusal

Up to this point, the discussion has predominantly focused
on health law from the perspective of patients seeking

medical care. But what happens if, even in an emergency,
the trust between the patient and the physician is broken,
and the physician refuses to treat the patient? How is this
situation handled?

Article 18 of the Medical Deontology Regulation pro-
vides guidance for this scenario. According to this article,
in mandatory and emergency situations, the physician is
explicitly required to provide medical assistance. This ob-
ligation arises from the physician’s professional respon-
sibilities and is independent of whether the physician is a
public or private practitioner. In an emergency, if a phy-
sician knowingly fails to assist a patient, fully aware that
this could result in harm or death, such inaction may be
considered intentional. In such cases, Articles 448 (man-
slaughter) or 456 (bodily harm) of the Turkish Penal Code
may be applied. However, if there is no intent to cause
harm or death, but the failure to assist is due to negligence
or carelessness, this may constitute a negligent offense.
Negligent offenses are defined as crimes resulting from
a violation of attention and care obligations and are as-
sessed differently in criminal law (28).

Therefore, a physician may refuse to treat a patient for
professional or personal reasons, but this is only applica-
ble outside of emergency, official, or humanitarian duties.
This rule also applies to situations where an emergency
consultation is required. For example, even if the physi-
cian is an official or in an emergency situation, if they in-
tentionally refuse to provide medical intervention despite
the patient being at risk of death, they could be penalized
under Article 83 of the Turkish Penal Code. Even if the
physician does not intentionally neglect, failure to assist
someone in danger could result in responsibility under
Article 98 of the Turkish Penal Code (25) Additionally, a
consulting physician’s failure to respond to an emergency
call may also constitute a dereliction of duty.

According to the Emergency Health Services Regu-
lation, the procedures for transferring patients from the
emergency department to another facility are organized
as follows: Initially, an emergency medical assessment
and necessary intervention are provided for every patient.
If advanced medical care and treatment are needed and
the current facility lacks sufficient resources, the patient
is transferred to another suitable hospital. During this pro-
cess, all medical care provided is documented in writing
by the responsible unit and sent along with the patient to
the receiving hospital. However, the transfer is carried out
if stabilization of the patient is achieved, or if it is de-
termined that the current facility lacks adequate care and
treatment resources in life-threatening situations.

What should be done if a patient wishes to leave the
emergency department or change hospitals/doctors?
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According to Article 8 of the Patient Rights Regula-
tion (Right to Choose and Change Health Institutions),
patients have the right to choose or change healthcare
institutions in accordance with the procedures and con-
ditions set forth by the legislation. Patients can change
health institutions in accordance with the referral system
defined by legislation. However, the physician must in-
form the patient about the potential risks and consequenc-
es of changing institutions or refusing treatment, and
assess whether it is medically appropriate to change the
health institution. If a patient wants to exercise their right
to refuse treatment according to the Patient Rights Reg-
ulation, their refusal of emergency medical intervention
should be recorded and signed. If the patient refuses to
sign, this should be documented in a report.

Conclusion

Emergency medical practice involves non-elective and
life-critical situations that require rapid and practical de-
cision-making. However, it is crucial that these decisions
are made in the best interest and benefit of the patient.
Ideally, patients presenting in emergencies should under-
go detailed examinations, necessary laboratory tests, and
consultations. Yet, the nature of emergencies often makes
this impractical.

In this context, it is essential to prioritize the training
of emergency department physicians and the implemen-
tation of pre-planned diagnostic and treatment protocols
to reduce the risk of professional errors. Additionally,
meticulous recording of medical information and docu-
ments, even when emergency interventions are immedi-
ately performed, can serve as vital evidence in potential
future legal cases.

Implementing these principles should be viewed as
significant steps toward enhancing patient safety and en-
suring the legal protection of physicians.
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Abstract

Background: Hidradenitis suppurativa (HS) is a chronic condition affecting the pilosebaceous unit, characterized by nodules, abscesses,
sinus tracts, and scarring, most commonly in axillary, inguinal, and inframammary regions. Medical treatments are first-line management;
however, surgical interventions are necessary for resistant cases.

Case: A 52-year-old male presented with bilateral axillary swelling and discharge for four years. Classified as Hurley Stage I, his condition
included nodules, sinus tracts, and purulent discharge. Conservative treatments failed to resolve symptoms. Surgical excision of right
axillary lesions and reconstruction using a thoracodorsal artery perforator flap was performed. Postoperatively, the flap remained viable

with rapid capillary refill and normalized without complications. The patient experienced complete symptom resolution, with no con-
tractures or movement restrictions.

Discussion: HS presents significant diagnostic and therapeutic challenges, particularly in advanced cases. Surgical excision and flap re-
construction provide excellent functional and aesthetic outcomes in localized disease. The thoracodorsal artery perforator flap minimiz-
es contracture risks, ensuring durable reconstruction. This case emphasizes the importance of early diagnosis and surgical intervention
in resistant HS cases to prevent complications and improve outcomes. Further research is necessary to assess long-term effectiveness of

flap-based methods.

Keywords: Hidradenitis Suppurativa, Thoracodorsal artery perforator flap, axillar reconstruction

Introduction

The term Hidradenitis suppurativa (HS) is derived from
three components that aptly describe the disease: “Hy-
dro” refers to sweat, “Aden” denotes gland, and “Suppu-
rativa” means purulent. However, HS is not primarily a
disorder of the sweat glands but rather a follicular unit
abnormalityng!-2. HS affects the follicular portion of the
pilosebaceous unit, presenting as a chronic disease that
significantly reduces quality of life. It manifests with
painful, suppurative lesions, including deep-seated nod-
ules, abscesses, draining sinus tracts, and fibrotic scars.
These lesions predominantly occur in regions with higher
densities of androgen and sex hormone receptors, such
as the axillary and inframammary regions or areas where
two skin surfaces frequently rub against each other?.

Although the exact pathogenesis of HS remains un-
clear, it is thought that follicular occlusion caused by
infundibular keratosis and epithelial hyperplasia is the
initiating event in the disease mechanism. Research has
identified several factors that contribute to the devel-
opment and exacerbation of HS. Among these, genet-
ic predisposition is a key factor, with studies indicating
that one-third of patients with HS have family members
exhibiting similar symptoms. Another significant factor,
particularly in women, is hormonal fluctuations. Many
women report HS flares during premenstrual periods and
remission during pregnancy. Before menopause, HS ex-
acerbations are associated with decreases in progesterone
and estrogen levels and increases in androgen levels. The
premenstrual period is characterized by a sudden drop in
estradiol and progesterone levels, suggesting that hor-
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monal changes during the menstrual cycle can influence
the onset and severity of HS symptoms?.

In addition to genetic and hormonal factors, lifestyle
elements may also play a role in HS flares. Wearing tight
clothing is believed to increase friction, while using tam-
pons instead of sanitary pads may reduce skin friction.
Moreover, the use of abrasive objects, such as loofahs, or
shaving the affected areas can irritate the skin and trigger
disease recurrence. While poor hygiene is not a causative
factor for HS, excessive use of soaps, cleansers, or fre-
quent shaving may activate the immune system and exac-
erbate the condition®.

This comprehensive understanding of HS highlights
the multifactorial nature of its pathogenesis and the im-
portance of considering both biological and lifestyle fac-
tors in its management>painful, and malodorous abscesses
and nodules predominantly in skin folds. HS is associated
with substantial morbidity and poor quality of life. There
are no curative therapies, and the only approved biologic
drug has variable efficacy and requires high doses, mak-
ing adjunct treatments crucial. An important risk factor
for disease severity is obesity. Our primary objective was
to conduct a systematic review examining weight loss
and dietary interventions, in HS. Our secondary objective
was to examine nutritional supplements in HS.A system-
atic literature search was conducted using Medline, EM-
BASE, and the Cochrane Database. We included all study
types in adults (>18 years.

The prevalence of hidradenitis suppurativa (HS) in the
general population is estimated to be around 1%; howev-
er, the actual percentage may be higher. Recent studies
indicate that the incidence of HS has more than doubled
from 1986 (4.0 patients per 100,000) and 2008 (10.0 pa-
tients per 100,000) to 2021, where the global prevalence
is estimated to range between 0.00033% and 4.1% ©.

Hidradenitis suppurativa most commonly affects the
axillary and breast regions, followed by the inguinal and
inframammary folds, and least frequently the gluteal area.
The typical clinical findings include recurrent and chronic
nodules, abscesses, sinus tracts, and scars’.

The clinical staging of hidradenitis suppurativa is per-
formed using the “Hurley Staging System.”

Hurley Staging System®:

e Stage I: Formation of single or multiple abscesses or
scars without sinus tracts.

» Stage II: Recurrent abscesses, single or multiple le-
sions, tunnel formation, and/or scarring.

» Stage III: Diffuse involvement or interconnected si-
nus tracts and abscesses throughout the entire affected
area.

Case

A 52-year-old male patient presented with complaints
of bilateral axillary swelling and discharge that had per-
sisted for the past four years. The patient reported that
his symptoms initially started in the right axilla and later
affected the left axilla as well. He also mentioned hav-
ing recurrent pimples in the sternal region occasionally.
The patient’s family history was unremarkable. He was a
farmer, a smoker, and had a medical history of hyperten-
sion and prediabetes, for which he was taking only 5 mg
of amlodipine.

Physical examination revealed widespread scarring in
the right axilla, along with nodular lesions on a reddened
background, some of which were pustular and purulent.
The lesions were painful upon palpation. Based on his
clinical presentation, the patient was classified as Hurley
Stage 2.

Laboratory findings showed hemoglobin of 14.3, CRP
of 18, and sedimentation rate of 68. Superficial ultraso-
nography revealed dermal abscess foci with sinus tracts
in some areas. Enlarged lymph nodes with a preserved
fatty hilum and well-defined margins were noted in the
axilla. A biopsy demonstrated follicular hyperkeratotic
areas, subcutaneous fibrosis, and findings consistent with
folliculitis. These results confirmed the diagnosis of hi-
dradenitis suppurativa.

Figure 1. Surgical incision and flap planning
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Figure 2. Postoperative flap viability

Figure 3. Healed axillary appearance

Informed consent was obtained from the patient, in-
cluding permission to use her anonymized clinical data for
scientific purposes in accordance with ethical principles.

Given the presence of predominantly painful and
draining lesions in the right axilla, surgical intervention
was recommended. The patient was scheduled for wide
surgical excision and reconstruction using a thoracodorsal
artery perforator flap (Figure 1).

On the first postoperative day, the thoracodorsal ar-
tery perforator flap exhibited rapid capillary refill but re-
mained viable. In the subsequent days, the capillary refill
rate normalized without any signs of venous insufficiency
(Figure 2).

The postoperative course was uneventful, with no
complications observed in the axillary region. There was
no dehiscence along the suture line, and the patient expe-
rienced no restrictions in arm movements or contractures
(Figure 3).

Discussion

Hidradenitis suppurativa (HS) is a disease where early
and accurate diagnosis, followed by the rapid implemen-
tation of appropriate treatment, plays a crucial role in
prognosis. Timely intervention can often prevent serious
complications. Conversely, delayed diagnosis may lead to
irreversible skin lesions, which can significantly impact
the patient’s physical and psychological well-being.

The typical clinical presentation of HS includes
deep-seated nodules, abscess-like lesions with a tendency
to soften, scars, fistulas, and secondary open comedones.
According to Hurley’s classification, the disease pro-
gresses through three clinical stages:

Stage I: Single or multiple lesions (inflammatory and/
or non-inflammatory) without sinus tracts or scar-
ring.

Stage II: Recurrent abscesses, single or multiple le-
sions with fistula and scar formation.

Stage III: Widespread scarring and interconnected si-

nus tracts or abSCﬁSSGSS.

Bacteriological cultures of lesion contents may be
sterile or may reveal mixed Gram-positive and Gram-neg-
ative bacterial flora (commonly Staphylococcus, Strepto-
coccus, Escherichia coli, Proteus sp., and other anaerobic
bacteria). However, it is essential to remember that bac-
terial infection plays a secondary role in the development
of HS symptoms’.

Several treatment modalities are available for HS. The
most significant among these are topical and systemic an-
tibiotics, intralesional steroid injections, monoclonal an-
tibody therapies, laser and radiotherapy applications, and
surgical interventions!®with the prevalence of 0.05% to
4.10%, yet many patients receive inadequate treatment.
OBJECTIVE: To review the diagnosis, epidemiology,
and treatment of HS with an emphasis on advances in the
last 5 years. EVIDENCE REVIEW: A literature search
was conducted using PubMed, MEDLINE (Medical Sub-
ject Headings [MeSH]. In our case, topical and systemic
therapies were attempted but proved ineffective. Con-
sequently, surgical excision followed by reconstruction
with a flap was performed to address the defect.

Although surgical approaches are often considered a
last resort, they are highly effective for localized HS cases
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with well-defined boundaries and in non-advanced stages.
While graft applications are more frequently performed
after excision, the risk of contracture formation makes
flap techniques a more aesthetic and functional option.

Further studies evaluating the efficacy of different
surgical techniques are warranted, particularly to assess
the long-term outcomes of flap methods.

Conclusion

Hidradenitis suppurativa (HS) is a challenging dermato-
logical condition where early diagnosis and timely inter-
vention are critical to preventing serious complications
and improving patient outcomes. While medical therapies
remain the first line of treatment, surgical interventions
are indispensable for localized cases resistant to other mo-
dalities. This study highlights the effectiveness of surgical
excision and reconstruction with flap techniques, particu-
larly for achieving both functional and aesthetic benefits
in well-defined HS cases.

Although surgical approaches are often considered
a last resort, our findings underscore their value in en-
hancing the quality of life for patients when applied
appropriately. Flap techniques, in comparison to graft
applications, provide superior outcomes by minimizing
contracture risks and optimizing reconstructive results.
Further research is essential to evaluate the long-term ef-
fectiveness and refinement of these surgical methods to
develop comprehensive treatment protocols for HS.
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Abstract

Head traumas with penetrating injuries are among the most common reasons for presentation to the emergency department. Penetrat-
ing injuries to the head with a foreign body may sometimes heal without sequelae or with mild sequelae, but sometimes may result in

severe disability and even death.

A 28-year-old male patient was brought to the emergency department unconscious as a work accident. According to the anamnesis
obtained from the patient'’s relatives, the patient was cutting with a cutting instrument device and lost control of the cutting instrument

device. In the computarized tomography imaging of the patient; a foreign body with a depth of 75 mm and a thickness of 20 mm and a
shape of a quarter circle with a depth of 75 mm and a thickness of 20 mm, which disrupted the integrity of the lower wall of the orbit and
extended to the right temporal lobe.
In this presentation, we tried to emphasize that mortality may be avoided with good care in patients who are predicted to have a high
mortality rate in penetrating head trauma due to foreign body or bodies, which may be seen rarely.

Keywords: Head trauma, Penetrating injury, Foreign body

Introduction

Head traumas with penetrating injuries are among the
most common reasons for presentation to the emergency
department. Penetrating injuries to the head with a foreign
body may sometimes heal without sequelae or with mild
sequelae, but sometimes may result in severe disability
and even death.!> Many complications may be observed
in penetrating foreign body injuries. These complications
include intracerebral hematoma, cerebral contusion, in-
traventricular hemorrhage, pneumocephalus, brain stem
damage and carotid cavernous sinus fistula.>* Depending
on the speed, penetrating sharps can damage an area in
the brain tissue that is 3-4 times larger than the size of the
wounding instrument. Glaskow Coma Score (GCS) score
guides the evaluation of the prognosis of patients. Patients
with a GCS score above 8 and pupillary response have a
25% mortality risk, while patients with a GCS score be-

low 5 have a mortality risk of up to 100%. In penetrating
head traumas admitted to the emergency department, in-
tubation to protect the airway, intravenos (IV) fluid ther-
apy to protect from hypovolemia, IV broad-spectrum an-
tibiotic treatment should be started rapidly to prevent the
development of infection.

We aimed to contribute to the literature with our man-
agement of this case, which we think is a different and
uncommon phenomenon in daily life from a traumatic

perspective.

Case Report

A 28-year-old male patient was admittied to the emer-
gency department unconscious as a occupational injury.
According to the anamnesis obtained from the patient’s
relatives, the patient was cutting with a cutting instrument
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Figure 1. Axial view - foreign body

Figure 2. Coronal view - orbital damage

Figure 3. Sagittal view — intracranial extension

device and lost control of the cutting instrument device.
Since the patient’s vitals were stable and consciousness
was not good at the time of admission, he was intubated
to ensure airway safety. On initial examination, a disc
fragment approximately 3*8*10 cm in size was observed
penetrating the right nasal orbital pit and orbital wall and
invading the brain. In the CT imaging of the patient; a
foreign body with a depth of 75 mm and a thickness of 20
mm and a shape of a quarter circle with a depth of 75 mm
and a thickness of 20 mm, which disrupted the integrity
of the lower wall of the orbit and extended to the right
temporal lobe and right frontal lobe inferior, disrupting
the maxillary sinus in the midline and right side of the
face was observed (Figure 1-3). The patient was evalu-
ated by the relevant specialties and emergency surgical
intervention was not planned, elective multidisciplinary
surgery was planned and the patient was transferred to
intensive care unit. After preoperative preparations were
completed in the intensive care unit, elective surgeries
were performed and the patient was followed up and
treated.

Discussion

In daily life, craniocerebral injuries are usually caused by
traffic accidents, falls from height or gunshot wounds. In
addition to these, intracranial penetrating injuries due to
foreign bodies can also be seen.’ Factors such as the size,
shape and elasticity of the foreign body are also important
factors affecting the patient’s clinical presentation.® Intra-
cranial penetrating injuries may cause severe symptoms and
even death by damaging vital structures and causing hema-
toma, thrombosis, vasospasm or infection. Patients must be
closely monitored. In head traumas with penetrating sharps
exposure, the patient may be brought to the emergency de-
partment by the teams as confused or unconscious. Since
these injuries have a high mortality risk, the cases should
be intubated to protect the airway. Complications that may
occur in penetrating head trauma depend on the location
of the foreign body, its relationship with important cere-
bral structures and the lesions it causes. Except for gunshot
wounds, penetrating head traumas are very rare. Especially
the bony structures in the head are the most important bar-
rier for these traumas. The fact that the temporal bone is
thinner than other bones makes this region more sensitive
to trauma. However, fracture of other bones may be inevi-
table in severe traumas and penetrating traumas may occur
as aresult. When the literature is reviewed, intracranial for-
eign bodies are usually seen in the orbital, frontal sinus and
nasal regions.>® The mortality risk in patients ranges from
25% to 100%. The use of new generation antibiotics that
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cross the blood brain barrier has significantly decreased
the risk of infection after penetrating head trauma. In these
patients, removal of foreign materials during surgery and
excessive washing of the surgical field with saline are im-
portant to reduce the risk of infection.”®%1% The surgical
treatment to be chosen in penetrating head trauma should
be evaluated individually according to the pathologies and
each patient. However, there are some features that may be
a guide for the surgical procedure to be applied. These are;
to comprehend the localization of the foreign body very
well, to determine its relation with important cranial struc-
tures and then to remove the foreign body by performing a
craniotomy or craniectomy around the foreign body with-
out damaging the surrounding tissues.

Conclusion

In this presentation, we tried to emphasize that mortality
may be avoided with good care in patients who are pre-
dicted to have a high mortality rate in penetrating head
trauma due to foreign body or bodies, which may be seen
rarely.
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To the Editor,

Dear editor,

We read the article titled “Prognostic Value of Blood Pa-
rameters in Patients Diagnosed with Ischemic and Hem-
orrhagic Cerebrovascular Events” prepared by Ayten,
published in the last issue of your journal in 2024, with
great interest (1). We would like to thank the authors and
the editorial board for the article evaluating the correla-
tion between the neutrophil-lymphocyte ratios (NLR) in
the blood samples taken at the time of admission and the
length of hospital stay in patients presenting with stroke
symptoms. However, we would like to mention other bio-
markers to contribute to the discussion of the article.

Cerebrovascular events, including ischemic and hem-
orrhagic strokes, remain a leading cause of morbidity and
mortality worldwide. Despite advancements in acute man-
agement and rehabilitation, predicting patient outcomes
remains a critical challenge. Prognostic biomarkers have
emerged as valuable tools for assessing disease severity,
guiding therapeutic decisions, and estimating long-term
neurological recovery.

Recent research has identified a range of biomark-
ers reflecting different pathophysiological processes in
cerebrovascular events, including neuroinflammation,
oxidative stress, endothelial dysfunction, neurodegenera-
tion, and coagulation. Among these, glial fibrillary acidic
protein (GFAP) and S100B serve as indicators of astro-
cytic injury, while neurofilament light chain (NFL) and
tau protein reflect neuronal damage. Inflammatory cyto-
kines such as interleukin-6 (IL-6) and tumor necrosis fac-

tor-alpha (TNF-a) have been implicated in stroke-related
neuroinflammation, whereas oxidative stress markers like
8-isoprostanes provide insights into vascular integrity.
Additionally, circulating microRNAs (miRNAs) have
gained attention as potential molecular regulators of post-
stroke recovery.

This review aims to provide a comprehensive over-
view of the prognostic value of these biomarkers in isch-
emic and hemorrhagic cerebrovascular events. By sum-
marizing current evidence, we highlight their clinical
relevance, potential limitations, and future directions in
personalized stroke management.

Neuroinflammatory Biomarkers

Neuroinflammatory biomarkers have gained signifi-
cant attention in recent years due to their potential role
in diagnosing and predicting outcomes in cerebrovas-
cular events, such as ischemic and hemorrhagic stroke
(2). Among these biomarkers, Glial Fibrillary Acidic
Protein (GFAP) stands out as a promising candidate,
particularly in hemorrhagic stroke. GFAP is released by
astrocytes in response to brain injury, and its elevated lev-
els in the blood are strongly associated with the severity
of intracranial hemorrhage. Studies suggest that GFAP
can aid in the early differentiation between ischemic and
hemorrhagic stroke, as well as provide prognostic infor-
mation regarding patient outcomes (3,4). Its specificity
for astroglial damage makes it a valuable tool in clinical
settings.
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Another critical biomarker is S100B, a protein primar-
ily expressed by astrocytes and Schwann cells (5). S100B
is released into the bloodstream following neuronal injury
and is widely studied in both ischemic and hemorrhagic
stroke. Elevated levels of S100B correlate with the extent
of brain damage and are associated with poor functional
outcomes, including increased mortality and long-term dis-
ability. Despite its sensitivity, S100B is not entirely specif-
ic to brain injury, as it can also be elevated in extracranial
conditions, which limits its standalone diagnostic utility
(6-9). However, when combined with other biomarkers,
S100B enhances the accuracy of prognostic models.

YKL-40, also known as chitinase-3-like protein 1,
is another neuroinflammatory biomarker that has been
linked to stroke severity and outcomes (10). YKL-40 is
secreted by activated macrophages and astrocytes in re-
sponse to inflammation and tissue injury. Elevated levels
of YKL-40 are associated with increased neuroinflamma-
tion, larger infarct volumes, and worse functional recov-
ery in stroke patients. Its role in modulating inflamma-
tory pathways makes it a potential target for therapeutic
interventions aimed at reducing secondary brain injury
(11,14).

Biomarkers Related to Oxidative
Stress and Endothelial Dysfunction

Oxidative stress and endothelial dysfunction play critical
roles in the pathophysiology of stroke, and biomarkers
associated with these processes provide valuable insights
into disease progression and outcomes (14). Asymmetric
Dimethylarginine (ADMA) is a key molecule that re-
flects endothelial dysfunction. ADMA inhibits nitric ox-
ide synthase, leading to reduced nitric oxide production,
which is essential for maintaining vascular homeostasis.
Elevated levels of ADMA are associated with impaired
endothelial function, increased oxidative stress, and a
higher risk of stroke. In stroke patients, high ADMA lev-
els have been linked to neurological deterioration, poor
functional recovery, and increased mortality (15-18). Its
role in endothelial dysfunction makes it a potential target
for therapeutic interventions aimed at improving vascular
health and stroke outcomes.

Another important biomarker is 8-isoprostane, a prod-
uct of lipid peroxidation that serves as a reliable indicator
of oxidative stress (19). Oxidative stress, characterized by
an imbalance between reactive oxygen species (ROS) pro-
duction and antioxidant defenses, contributes to neuronal
damage and inflammation following stroke. Elevated lev-
els of 8-isoprostane in stroke patients are associated with
larger infarct volumes, more severe neurological deficits,

and worse long-term outcomes (19,20). Measuring 8-iso-
prostane levels can help assess the extent of oxidative
damage and predict the risk of complications, such as re-
current stroke or post-stroke cognitive impairment.

Both ADMA and 8-isoprostane highlight the interplay
between oxidative stress, endothelial dysfunction, and
stroke progression. These biomarkers not only enhance
our understanding of the underlying mechanisms but also
offer potential targets for therapeutic strategies aimed at
mitigating oxidative damage and improving endothelial
function. Further research is needed to validate their clin-
ical utility and explore their integration into multi-marker
panels for more accurate risk stratification and personal-
ized treatment approaches in stroke management.

Biomarkers of Neurodegeneration
and Neuronal Damage

Neurodegeneration and neuronal damage are critical
processes in stroke pathophysiology, and biomarkers
such as Neurofilament Light Chain (NFL) and Tau
protein provide valuable insights into these mecha-
nisms. NFL is a structural component of neurons, and its
release into the bloodstream or cerebrospinal fluid (CSF)
indicates axonal damage. Elevated levels of NFL are
strongly associated with the severity of stroke, larger in-
farct volumes, and poor long-term neurological outcomes.
NFL is particularly useful in predicting post-stroke cogni-
tive decline and functional disability, making it a promis-
ing biomarker for assessing the extent of neuronal injury
and guiding rehabilitation strategies (21-23).

Tau protein, traditionally linked to neurodegenera-
tive diseases like Alzheimer’s, has also been studied in
the context of stroke. Tau is involved in stabilizing micro-
tubules in neurons, and its dysregulation leads to neuronal
dysfunction (24,25). In stroke patients, increased levels of
Tau are associated with post-stroke cognitive impairment
and dementia. The accumulation of Tau following stroke
may reflect secondary neurodegenerative processes trig-
gered by ischemia or hemorrhage. Research suggests that
Tau could serve as a biomarker for identifying patients at
risk of long-term cognitive deficits, enabling early inter-
vention and targeted therapies.

Immune Response and Cytokines

The immune response and cytokines play a pivotal role in
the pathophysiology of stroke, influencing both acute in-
jury and long-term recovery. Among the key biomarkers
in this category, Interleukin-6 (IL-6) is a pro-inflamma-
tory cytokine that has been extensively studied in stroke.
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IL-6 is released in response to brain injury and contrib-
utes to the inflammatory cascade, exacerbating neuronal
damage. Elevated levels of IL-6 are strongly associated
with stroke severity, larger infarct volumes, and increased
mortality. Additionally, IL-6 has been linked to post-
stroke complications, such as infections and systemic in-
flammation, which can further worsen outcomes (26,27).
Its role in modulating the inflammatory response makes
it a potential target for therapeutic interventions aimed at
reducing secondary brain injury.

Tumor Necrosis Factor-alpha (TNF-a) is another
critical cytokine involved in neuroinflammation follow-
ing stroke. TNF-a is produced by activated microglia and
macrophages, and it promotes the release of other inflam-
matory mediators, contributing to blood-brain barrier dis-
ruption and neuronal apoptosis. High levels of TNF-a are
associated with neurological deterioration, increased in-
farct size, and poor functional recovery. Inhibiting TNF-a
signaling has shown promise in preclinical studies, sug-
gesting its potential as a therapeutic target to mitigate in-
flammation and improve stroke outcomes (28-31).

C-Reactive Protein (CRP), particularly high-sensi-
tivity CRP (hs-CRP), is a well-established marker of sys-
temic inflammation. CRP levels rise rapidly in response
to tissue injury and inflammation, making it a useful bio-
marker for assessing the inflammatory response in stroke
patients (32-34). Elevated hs-CRP levels are associated
with increased stroke severity, higher risk of recurrent
stroke, and poor long-term outcomes. CRP is also linked
to atherosclerosis and endothelial dysfunction, which are
underlying mechanisms in ischemic stroke. Its ease of
measurement and strong correlation with inflammatory
processes make CRP a valuable tool for risk stratification
and monitoring disease progression (35,36).

5. Coagulation and Platelet-Related Biomarkers

Coagulation and platelet-related biomarkers provide
critical insights into the thrombotic and inflammatory pro-
cesses underlying stroke. D-dimer, a fibrin degradation
product, is a widely used biomarker that reflects coagula-
tion and fibrinolysis activity. Elevated D-dimer levels are
associated with increased thromboembolic risk, making it
a valuable tool for predicting complications such as deep
vein thrombosis (DVT) and pulmonary embolism (PE)
in stroke patients. Additionally, D-dimer levels correlate
with stroke severity and poor outcomes, as they indicate
a hypercoagulable state and ongoing thrombotic activity.
Its role in identifying high-risk patients underscores its
utility in guiding anticoagulation therapy and preventing
secondary complications (37,38).

Platelet activation markers, such as P-selec-
tin and CD40 ligand (CD40L), are also important in

stroke pathophysiology. P-selectin, expressed on activated
platelets and endothelial cells, promotes leukocyte adhe-
sion and thrombus formation, contributing to inflamma-
tion and vascular occlusion. CD40L, released by activated
platelets, enhances inflammatory responses and thrombot-
ic processes. Elevated levels of these markers are associ-
ated with increased stroke severity, larger infarct volumes,
and worse functional outcomes. They also play a role in
predicting the risk of recurrent stroke and complications
such as post-stroke cognitive impairment (39,40).

MicroRNAs (miRNAs)

MicroRNAs (miRNAs) are small, non-coding RNA
molecules that play a crucial role in regulating gene ex-
pression and have emerged as important biomarkers and
therapeutic targets in stroke. Among the miRNAs studied
in stroke, miR-124, miR-145, and miR-210 have shown
significant associations with key pathophysiological pro-
cesses, including neuronal damage, angiogenesis, and in-
flammation.

miR-124 is one of the most extensively studied miR-
NAs in stroke due to its neuroprotective effects. It is high-
ly expressed in the brain and regulates genes involved
in neuronal survival, inflammation, and apoptosis. Fol-
lowing stroke, miR-124 levels are often downregulated,
contributing to neuronal death and inflammation. Experi-
mental studies have demonstrated that restoring miR-124
levels can reduce infarct size, promote neurogenesis, and
improve functional recovery, making it a promising target
for neuroprotective therapies (41).

miR-145 is involved in vascular remodeling and an-
giogenesis, which are critical for post-stroke recovery. It
regulates endothelial cell function and promotes the for-
mation of new blood vessels, aiding in the restoration of
blood flow to ischemic areas. Elevated levels of miR-145
have been associated with improved outcomes in stroke
patients, highlighting its potential role in enhancing re-
covery (42).

miR-210, known as the “hypoxamiR,” is upregulated
in response to hypoxia and plays a role in angiogenesis
and cell survival. It promotes the formation of new blood
vessels and protects neurons from ischemic damage. Its
expression levels correlate with stroke severity and recov-
ery, making it a potential biomarker for prognosis (43).

Other New Biomarkers

Emerging biomarkers such as UCH-L1 (Ubiquitin C-ter-
minal Hydrolase-L.L1) and NRGN (Neurogranin) are
gaining attention for their potential roles in stroke diagno-
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sis and prognosis (44-46). UCH-L1 is a neuronal-specific
protein involved in the ubiquitin-proteasome pathway,
which regulates protein degradation and cellular homeo-
stasis. Following stroke, UCH-L1 is released into the
bloodstream due to neuronal damage, and its levels cor-
relate with stroke severity, infarct volume, and functional
outcomes (44). Elevated UCH-L1 levels are associated
with worse neurological recovery and higher mortality
rates, making it a promising biomarker for assessing the
extent of brain injury and predicting prognosis. Its rapid
release after stroke also suggests potential utility in early
diagnosis and triage.

NRGN (Neurogranin), on the other hand, is a post-
synaptic protein that plays a critical role in synaptic plas-
ticity and cognitive function. It is primarily expressed in
the brain and is involved in calcium-mediated signaling
pathways. In stroke patients, reduced levels of NRGN
have been linked to post-stroke cognitive impairment
and dementia. This association highlights its potential as
a biomarker for predicting long-term cognitive outcomes
and identifying patients at risk of neurodegenerative com-
plications. NRGN’s role in synaptic function also makes
it a potential target for therapies aimed at improving cog-
nitive recovery after stroke (45,46).

Multi-Biomarker Panels

In recent years, the use of multi-biomarker panels has
gained traction in stroke research, offering a more com-
prehensive approach to diagnosis and prognosis (47,48).
By combining biomarkers such as GFAP, NFL, and IL-
6, these panels provide a more accurate reflection of the
complex pathophysiology of stroke, including neuronal
damage, inflammation, and glial activation. Multi-bio-
marker panels improve risk stratification, enhance pre-
dictive accuracy, and enable personalized treatment strat-
egies. This approach addresses the limitations of single
biomarkers, such as lack of specificity, and holds great
promise for improving stroke management and patient
outcomes. Further research is needed to standardize these
panels for clinical use.

Lactate, Hematological Inflammatory
Indexes and Systemic Immuno-
Inflammation Index

Combined indices, such as lactate, lactate-to-albumin
ratio, hematological inflammatory indices, and sys-
temic immune-inflammation, have emerged as valuable
tools for assessing the severity and prognosis of various
acute and chronic conditions, including stroke, sepsis, and

trauma (49-53). These indices integrate multiple biomark-
ers to provide a more comprehensive evaluation of the
patient’s physiological state, reflecting underlying meta-
bolic, inflammatory, and immune responses.

Lactate is a well-established marker of tissue hy-
poxia and metabolic stress. Elevated lactate levels are
associated with poor outcomes in critically ill patients,
including those with stroke, as they indicate inadequate
tissue perfusion and anaerobic metabolism (54). The lac-
tate-to-albumin ratio further refines this assessment by
incorporating albumin, a marker of nutritional status and
systemic inflammation. A high LAR has been shown to
predict mortality and complications in sepsis and trauma
patients, and recent studies suggest its potential utility in
stroke prognosis (53).

Hematological inflammatory indices, such as the neu-
trophil-to-lymphocyte ratio, platelet-to-lymphocyte
ratio, and monocyte-to-lymphocyte ratio, are derived
from routine complete blood count parameters. These
indices reflect the balance between pro-inflammatory
and anti-inflammatory processes (53). For example, an
elevated NLR is associated with increased inflammation
and worse outcomes in stroke, myocardial infarction, and
cancer (53,54). Similarly, the systemic immune-inflam-
mation index, calculated as (platelets X neutrophils) /
lymphocytes, provides a more integrated measure of sys-
temic inflammation and immune response. High systemic
immune-inflammation index values have been linked to
poor prognosis in stroke, cancer, and cardiovascular dis-
cases (56-59).

In conclusion, biomarkers are playing an increasing-
ly important role in understanding the pathophysiology
of stroke and predicting prognosis. Neuroinflammatory
biomarkers (GFAP, S100B, YKL-40), molecules related
to oxidative stress and endothelial dysfunction (ADMA,
8-isoprostane), markers reflecting neurodegeneration
(NFL, Tau), immune response and cytokines (IL-6,
TNF-a, CRP), coagulation and platelet activation mark-
ers (D-dimer, P-selectin, CD40L), microRNAs (miR-
124, miR-145, miR-210), and other novel biomarkers
(UCH-L1, NRGN) provide significant insights into the
complex mechanisms of stroke. Additionally, combined
indices such as lactate, lactate-to-albumin ratio, hemato-
logical inflammatory indices, and systemic immune-in-
flammation index offer a more comprehensive assess-
ment than single biomarkers. These markers and indices
can aid in early diagnosis, risk stratification, prognosis
prediction, and the development of personalized treat-
ment strategies for stroke patients. However, larg-
er-scale, prospective studies are needed to integrate these
biomarkers into routine clinical practice. In the future,
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combining these biomarkers into multi-panel approaches

could pave the way for more effective and precise stroke

management.
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To the Editor,

I am Dr. Ali Saridas, an emergency medicine specialist.
The increasing number of medical malpractice cases in
Emergency Departments is a complex issue, involving the
examination of mistakes and omissions made by physi-
cians and other healthcare professionals during the prac-
tice of their profession. The intricate structure of health-
care services suggests that alleged errors and omissions
should not only be evaluated in terms of individual re-
sponsibilities but also through the processes of healthcare
service delivery. Therefore, in crowded places like Emer-
gency Departments, it is essential to adopt a broader per-
spective when assessing medical malpractice cases, rath-
er than solely focusing on the actions of physicians (1).
In recent years, the number of criminal and compensa-
tion lawsuits filed against physicians and other health-
care professionals in Emergency Departments has rapid-
ly increased, making it one of the chronic issues of the
healthcare system in Emergency Departments. Due to the
increasing number of lawsuits, prosecutors and courts in
our country cannot perform a thorough investigation into
medical malpractice cases, leading to the neglect of many
important factors (2). For this reason, new legal regula-
tions are being introduced to resolve disputes related to
medical malpractice. One such regulation is the addition
of Article 18 to the Health Services Basic Law by Law
No. 7406, published in the Official Gazette on May 27,
2022. This article established the “Professional Respon-
sibility Board” (MSK) within the Ministry of Health of
the Republic of Turkey, enabling the investigation of dis-
putes arising from medical activities performed by health-
care professionals working in both public and private

healthcare institutions and foundation universities (3).
The MSK consists of seven members, including a dep-
uty minister and various healthcare administrators
appointed by the Minister of Health. However, the
presence of only two physicians in this board makes
it difficult to make accurate decisions in a multidimen-
sional event like medical malpractice. The absence of
forensic medicine experts and relevant specialists in the
board increases the likelihood of erroneous decisions (4).
In the Supreme Court decisions, failure to obtain a report
for investigation permission from the MSK is considered
a reason for annulment. Searching for the key phrase
“Professional Responsibility Board” on the official deci-
sion search site of the Supreme Court, “https://kararara-
ma.yargitay.gov.tr/”, the following example decision is
found on January 31, 2025:

Decision

In the case of a patient who presented to the emergen-
cy department of a private hospital in Mersin with com-
plaints of pain in the knees, shoulders, and arms, it was
found that the patient was examined by the doctor in
charge, given painkillers in an intravenous drip, kept un-
der observation for one hour, and then discharged. Shortly
after returning home, the patient became ill and was taken
to another private hospital in Mersin where they died from
cardiac and respiratory arrest. Since no autopsy was per-
formed on the deceased, the cause of death could not be
determined. According to the reports from both the Foren-
sic Medicine Ist Specialization Board in Istanbul and the
General Board of Forensic Medicine, it was considered a
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medical shortcoming that an ECG was not performed af-
ter the initial examination. However, since the cause and
mechanism of death were unknown, no assessment could
be made regarding whether the failure to perform the
ECG affected the outcome or whether the patient’s fate
would have changed if the ECG had been performed. The
court accepted that there was a shortcoming in the doc-
tor’s duty but found no concrete and convincing evidence
that would lead to the conclusion that the doctor’s actions
caused the death by negligence. Therefore, the defendant
was acquitted of the charge of negligent manslaughter.
In the reasoning and decision, following the crime date,
Article 18 was added to the Health Services Basic Law
by Law No. 7406, published in the Official Gazette
on May 27, 2022. According to this article, “EXTRA
ARTICLE 18 - Except for those subject to the investi-
gation procedure defined in Article 53 of the Higher
Education Law, investigations regarding medical proce-
dures and practices performed by physicians, dentists,
and other healthcare professionals in public or private
healthcare institutions and foundation universities are
governed by the provisions of Law No. 4483 on the Pros-
ecution of Civil Servants and Other Public Officials.”
Investigation permission is granted by the Professional
Responsibility Board, which can assign local health direc-
torate presidents or deputies for preliminary examination
in private healthcare institutions and foundation univer-
sities. The periods defined in Article 7 of Law No. 4483
for granting investigation permission will apply doubled.
Decisions made by the Professional Responsibility Board
may be appealed to the Ankara Regional Administrative
Court.” As per this regulation, the decision made by the
Mersin 13th Criminal Court without requesting investiga-
tion permission from the MSK is unlawful, and as a re-
sult, the ruling was overturned unanimously on March 20,
2024. The case file was referred to the Chief Public Pros-
ecutor’s Office of the Court of Cassation for review (5).
These deficiencies also appear in the decisions of the
Supreme Court. The Constitutional Court, in its deci-
sion dated November 30, 2023, ruled that the establish-
ment of this board, created with the article added to the
Health Services Basic Law, is incompatible with the fi-
nancial and administrative autonomy of universities (6).
Furthermore, a regulation published on March 1, 2024,
will require state universities to evaluate whether a health-
care professional acted in violation of their professional
duties based on the MSK decision and, if applicable, the

result of the criminal trial. After a final court decision, the
administration will fulfill the compensation obligation (7).
Another important institution in resolving medical mal-
practice cases is the Forensic Medicine Institution (ATK).
This institution issues expert opinions on medical mal-
practice claims through the 7th and 8th Forensic Medicine
Specialization Boards. The 8th Board deals with errors that
result in death, while the 7th Board deals with errors that
do not result in death (8). Reports obtained from the ATK
play a crucial role in identifying medical practice errors.
However, cases without investigation permission from the
MSK are returned to the Public Prosecutor’s Office (9).
In conclusion, the current legal regulations are not suffi-
cient for the fair resolution of medical malpractice cases
in Emergency Departments. More effective involvement
of emergency medicine specialists and relevant medical
fields in malpractice cases in Emergency Departments
could result in more accurate and timely decisions. Ad-
ditionally, addressing deficiencies in the judicial process
and creating a more transparent procedure will ensure the
effective resolution of medical malpractice cases.
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To the Editor,

I have carefully reviewed the study titled “Prognostic
Value of Blood Parameters in Patients Diagnosed With
Ischemic And Hemorrhagic Cerebrovascular Events” by
Sema Ayten, published in the Eurasian Journal of Critical
Care, Volume 6, Issue 3, pages 119-122. The study ret-
rospectively evaluates the relationship between the neu-
trophil-to-lymphocyte ratio (NLR) and hospital length of
stay in patients with ischemic and hemorrhagic stroke. In
this letter, I aim to discuss the strengths, methodological
limitations, and contributions of the study to the literature.
Additionally, I will provide a current evaluation of the
clinical use of inflammatory biomarkers, share conflict-
ing findings in this field, and offer suggestions for future
research.

Strengths and Contributions to the Literature; The
most notable aspect of the study is its separate analysis of
the prognostic value of NLR in both ischemic and hem-
orrhagic stroke groups. Given the conflicting findings in
the literature (e.g., studies showing NLR’s association
with mortality[1,2,3] and those indicating no such associ-
ation[4,5]), the results of this study present an important
point of discussion. The authors emphasize that there is no
significant correlation between NLR and hospital length
of stay, suggesting that NLR alone may have limited util-
ity as a prognostic marker. This finding is particularly rel-
evant in clinical practice, considering the heterogeneity of
inflammatory processes.

However, the study has some limitations. First, only
16 patients were included in the hemorrhagic stroke
group. This small sample size may weaken the statistical

power and increase the risk of Type II error. Additional-
ly, the retrospective design limits the control of potential
confounding factors (e.g., comorbidities, treatment proto-
cols). Measuring NLR at a single time point (upon admis-
sion) may also restrict the assessment of dynamic inflam-
matory responses. Future studies could benefit from serial
measurements of NLR and its combination with other
inflammatory biomarkers to yield more comprehensive
results.

The Role of Inflammatory Biomarkers in Other Clin-
ical Scenarios; The findings of the study by Ayten et
al. suggest that NLR is not consistent across all clinical
scenarios. However, other studies have demonstrated
the significant role of NLR and similar biomarkers in
various emergency conditions. For example, in distin-
guishing testicular torsion from epididymo-orchitis, the
pan-immune inflammation value (PIV) showed excellent
diagnostic power (AUC: 0.81), while NLR, systemic im-
mune-inflammation index (SII), and systemic inflamma-
tion response index (SIRI) demonstrated acceptable per-
formance[6]. Similarly, in patients with Stanford Type
B acute aortic dissection, the monocyte-to-lymphocyte
ratio (MLR) and NLR excellently predicted in-hospital
mortality (AUC: 0.826-0.822)[7]. In incarcerated ingui-
nal hernias, NLR, SII, SIRI, and PIV showed acceptable
diagnostic performance (AUC: 0.738-0.765), reflecting
dynamic inflammatory responses[8]. Furthermore, in
acute cholecystitis patients, NLR and SII demonstrated
superior predictive power for 30-day mortality (AUC:
0.87-0.78), supporting their use in critical clinical deci-
sions[9].
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Conflicting Findings and Limitations; Inflammatory
biomarkers do not appear to be consistent across all clini-
cal scenarios. As noted by Ayten et al., the lack of a signif-
icant relationship between NLR and hospital length of stay
in stroke patients[1] suggests that these biomarkers may
behave differently in heterogeneous pathophysiological
processes. In distinguishing complicated appendicitis, the
hemoglobin-albumin-lymphocyte-platelet (HALP) score
showed limited diagnostic power (AUC: 0.64), indicating
its inferior clinical utility compared to NLR and SII[10].

Clinical Recommendations and Future Studies; Com-
mon limitations of these studies include their retrospec-
tive design, small sample sizes, and single-center nature.
Prospective, large-cohort studies are critical for standard-
izing these biomarkers and integrating them into clinical
protocols. In particular, multidisciplinary approaches
(e.g., combining imaging and biomarkers) could enhance
diagnostic accuracy.

Conclusion: Inflammatory biomarkers such as NLR,
SII, SIRI, and PIV can play a significant role in emer-
gency departments due to their low cost and accessibility.
However, further research is needed to clarify their con-
text-specific performance and resolve conflicting findings.
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