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The Relation of Polymerase Chain Reaction and Computed Tomography Infiltrations of

Suspected Covid-19 Patients in Emergency Department

Acil Serviste COVID-19 Siipheli Hastalarin Polimeraz Zincir Reaksiyonu ve Bilgisayarl

Tomografi Infiltrasyonlari Arasindaki iliski

Saltuk Bugra Karaca'®™, Betul Gulalp?®, Murat Muratoglu?®, Rahime Sezer*™, Hale Turnaoglu®*®, Muserref Sule

Akcay*™, Elif Kupeli*™, Eylem Gul Ates®“, Meric Yavuz Colak®

ABSTRACT

Aim: Considering the limitations of Polymerase Chain Reaction
(PCR) in the Emergency Department (ED), alternative confirmation
methods for assessing COVID-19 are needed. This study aimed to
evaluate the performance of Thorax-Computed Tomography (T-
CT), following Radiological Society of North America (RSNA)
recommendations, for suspected COVID-19 patients with
pulmonary infiltrations.

Material and Methods: From March to August 2020, 324 ED
patients with suspected COVID-19 underwent T-CT scans. Blinded
radiologists independently assessed T-CT scans based on RSNA
guidelines. Reverse-transcriptase polymerase chain reaction (RT-
PCR) served as the reference test.

Results: Of 324 patients, 35% tested positive via RT-PCR. T-CT
categories were typical (35.2%), indeterminate (47.5%), and
atypical (11.1%). Using a typical T-CT category threshold resulted in
66% sensitivity, 81% specificity, 65% positive predictive value (PPV),
82% negative predictive value (NPV), and 76% accuracy. Subgroup
analysis of repeat RT-PCR tests improved performance: 80%
sensitivity, 79% specificity, 76% PPV, 83% NPV, and 79% accuracy.
Combining RT-PCR and T-CT in the ED achieved 95.5% sensitivity,
79% PPV, and 86.4% accuracy.

Conclusion: Following RSNA guidelines, T-CT exhibits moderate
sensitivity and high specificity for detecting COVID-19. In ED
settings with suspected cases, T-CT aids in recommending retesting
after an initial negative RT-PCR result, facilitating early
management and timely isolation measures. The combined use of
RT-PCR and T-CT enhances diagnostic performance, emphasizing
the potential benefits of integrating these methods.

Keywords: Computed Tomography, COVID-19, emergency
Department, RT-PCR

oz

Amag: Polimeraz Zincir Reaksiyonunun (PCR) sinirlamalari géz
oniline alindiginda, Acil Serviste COVID-19'u degerlendirmek igin
alternatif dogrulama yontemlerine ihtiyag vardir. Bu g¢alismanin
amaci, pulmoner infiltrasyonlari olan sipheli COVID-19
hastalarinda Kuzey Amerika Radyoloji Dernegi (RSNA) tavsiyelerine
uygun olarak rapor edilmis Toraks Bilgisayarli Tomografisinin (T-BT)
performansini degerlendirmektir.

Gere¢ ve Yontemler: Mart-Agustos 2020 tarihleri arasinda,
COVID-19 siiphesi olan 324 acil servis hastasina T-BT taramasi
yapilmistir. Kor radyologlar, T-BT taramalarini RSNA kilavuzlarina
gore bagimsiz olarak degerlendirmistir. Referans test olarak ters
transkriptaz polimeraz zincir reaksiyonu (RT-PCR) kullanilmigtir.

Bulgular: 324 hastanin %35'inde RT-PCR testi pozitif ¢cikmistir.
T-BT kategorileri tipik (%35,2), belirsiz (%47,5) ve atipik (%11,1)
olarak belirlenmistir. Tipik T-BT kategorinin esik olarak kullaniimasi
%66 duyarlilik, %81 6zgulliik, %65 pozitif prediktif deger (PPV), %82
negatif prediktif deger (NPV) ve %76 dogruluk ile sonuglanmistir.
Tekrarlanan RT-PCR testi yapilanlarda uygulanan alt grup analizi
tanisal performansi iyilestirmistir: %80 duyarlilik, %79 o6zgullik,
%76 PPV, %83 NPV ve %79 dogruluk. Acil serviste RT-PCR ve T-
BT'nin birlikte kullanilmasi ise %95,5 duyarlilik, %79 PPV ve %86,4
dogruluk saglamistir.

Sonug: RSNA kilavuzlari uyarinca degerlendirilen T-BT, COVID-
19'u tespit etmek igin orta diizeyde hassasiyet ve ylksek 6zgiilliik
sergilemektedir. Supheli vakalarin  bulundugu acil servis
ortamlarinda T-BT, ilk negatif RT-PCR sonucunun ardindan yeniden
test yapilmasini 6nermeye yardimci olarak erken yonetimi ve
zamaninda izolasyon énlemlerini kolaylastirir. Galismamiz, RT-PCR
ve T-BT'nin birlikte kullanimi tanisal performansi artirarak bu
yontemlerin  entegre  edilmesinin  potansiyel  faydalarini
vurgulamaktadir.

Anahtar Kelimeler: Bilgisayarli Tomografi, COVID-19, Acil
Servis, RT-PCR
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T-CT as a helper tool for covid-19

Introduction

Coronavirus Disease-2019 (COVID-19) has emerged as a
global pandemic in the 21st century, spreading rapidly and
reaching uncontrollable levels worldwide. Efforts to curb its
spread have led to progress in many regions. The pandemic
nearly ended, but COVID-19 infections are still prevalent.
This ongoing presence underscores the importance of
maintaining  vigilance and implementing effective
management strategies.

The first strategy in controlling highly contagious infections
such as COVID-19 is early detection and isolation of positive
cases. However, many patients exhibit either no symptoms
or mild symptoms, and the clinical manifestations of the
disease are not specific, making it challenging to diagnose
based on clinical findings alone. Since its authorization, the
reverse-transcriptase polymerase chain reaction (RT-PCR)
test has been the gold standard for diagnosing COVID-19.
However, this test has limitations, including high false-
negative rates of up to 40% and a relatively long turnaround
time for results (1-4). These challenges become even more
critical in emergency departments (EDs) with limited space
and high patient volume, where isolating suspected COVID-
19 patients until test results are available and making
decisions regarding hospitalization can be complicated.
Although COVID-19 can infest different organ systems, the
lungs remain one of the commonly affected organs, albeit
not as prominently as at the onset. Management and
treatment strategies for lung involvement differ from those
required for other systems. Emergency medicine physicians
frequently encounter cases requiring differential diagnosis
on the frontline. Thorax-computed tomography (T-CT) is an
evidenced imaging tool that has been shown to confirm the
diagnosis of COVID-19 cases when the lung is involved. It is
suggested to be an alternative diagnostic tool due to its high
sensitivity in detecting lower respiratory tract pathologies
for suspected cases, according to algorithms. T-CT is the
most sensitive imaging test for detecting COVID-19
pneumonia, and several radiology societies have approved it
as a second-line technique.

In studies investigating the diagnostic capacity of T-CT, high
sensitivity rates of up to 97% have been reported in
diagnosing COVID-19 pneumonia with T-CT (5). However,
the low specificity of T-CT (25%) presents a challenge due to
the overlapping of COVID-19 findings with other viral
infections such as influenza, severe acute respiratory
syndrome (SARS), and Middle East respiratory syndrome
(MERS), which has led to ongoing debate regarding its
utilization as a diagnostic tool. While routine use of T-CT is
not recommended for diagnosing COVID-19, data in the
literature suggests that T-CT can serve as an alternative to
RT-PCR in patients with possible lung involvement. The
guestion arises whether it is appropriate to act based on T-
CT findings instead of waiting for the RT-PCR result in cases
where T-CT has already been performed on patients
suspected of having COVID-19. This study aims to investigate
the diagnostic performance of T-CT, following the
recommendations of the Radiological Society of North
America (RSNA), in patients with suspected COVID-19 and
pulmonary infiltrations.

Karaca et al.

Material and Methods

Patients ’ Selection

Between March 1st and August 30th, 2020, patients who
presented to our Emergency Department (ED) and were
identified as possible COVID-19 cases were included in this
study. The patient records were retrospectively examined
using the Hospital Information Management System. Only
patients who underwent RT-PCR testing and had a T-CT scan
were selected for the study. Exclusion criteria comprised
patients below 18 years of age, individuals not initially
suspected of having COVID-19 but were incidentally
diagnosed with it, and patients with missing or inaccessible
medical records. Furthermore, patients without any lung
infiltrations on their initial T-CT scan and with a consensus
agreement from two blinded radiologists indicating the
absence of infiltrations upon reassessment were excluded.
The definition of patients as possible/suspected COVID-19
cases was determined based on the Possible Case Definitions
outlined in the Republic of Turkey Ministry of Health COVID-
19 Guidelines, as detailed in supplementary data A.

RT-PCR Test and Thorax Computed Tomography Scanning
Procedure and Reporting

Supplementary data A provides details regarding the RT-PCR
test and T-CT scanning procedures. In line with the
procedure applied in the ED, the on-duty radiologist
promptly assessed T-CT scans and reported them as either
showing infiltrations or no infiltrations. Patient management
decisions were based on these initial results. After database
research, only patients identified as having infiltrations in
the initial assessment were included in the present
retrospective study.

For this study, T-CT scans were re-evaluated by two
independent blind radiologists (RS and HT) with 8 and 10
years of thorax imaging experience, respectively. The re-
evaluation process followed the guidelines outlined in the
Expert Consensus Document on Reporting Thoracic CT
Findings Related to COVID-19 by the Radiological Society of
North America (RSNA) (6). Blinded radiologists categorized
each T-CT scan into one of four categories: typical

appearance, indeterminate appearance, atypical
appearance for COVID-19 pneumonia, or negative for
pneumonia.

Statistical analysis

Mean and standard deviation (SD) were reported for
normally distributed data, while median and interquartile
range (IQR) values were provided for non-normally
distributed data. Categorical data were summarized with
counts (n) and percentages (%).

The t-test and the Mann-Whitney U test were used for
continuous variables with two independent groups. In cases
involving more than two independent groups, the Kruskal-
Wallis Analysis of Variance was applied, and post hoc
analyses were conducted using the Kruskal-Wallis Multiple
Comparison Test to determine group differences. Nominal
variable group comparisons utilized the Chi-square and
Fisher's Exact tests, each serving specific purposes in distinct
analyses.

Interobserver agreement was assessed using Kappa analysis.
In instances where the two radiologists assigned
inconsistent categories during the examination, Latent
Cluster Analysis (LCA) was performed to determine the final
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RSNA category for the T-CT scans, using the RT-PCR test as
the reference.

To evaluate the diagnostic performance of T-CT, sensitivity,
specificity, positive predictive value (PPV), negative
predictive value (NPV), and accuracy were calculated by
establishing various thresholds based on RSNA categories.

Karaca et al.
The Latent Gold 3.0 program was employed for LCA, while all
other statistical analyses were conducted using the
Statistical Package for the Social Sciences (SPSS) software
version 21 (SPSS Inc., Chicago, IL, USA). The Type | error
probability ( ) was 0.05 for all hypothesis tests.

Patients admitted to the ED

(n=8386)

Patients with suspected
Covid-19
(n=1412)

Excluded Patients

\ |—Patients without RT-PCR test and T-CT(n=7)
—Patients without at least 1 RT-PCR test (n=520)
—Patients withaut T-CT (n=148)

> :

At least one RT-PCR test
AND
T-CT imaging
(n=738)

Excluded Patients
—Patients without infiltration on first eaxmination

Patients whose T-CT
examination in the ED was reported
in favor of infiltration
(n=388)

of T-CT (n=353)
—Patients with missing T-CT sections (n=3)

Patients whose T-CT was

reevaluated by 2 blinded radiologists

(n=386)

—Patients without infiltration on TCT evaluation
by 2 blinded radiologists (n=59)

blinded radiologists
(n=324)

Patients with a consensus in favor of
infiltration in the T-CT examination of 2 4

1

Patients with signs of typical Patients with signs uf Fatients with signs of
Appearance indeterminate apperanc atypical appearance Blindsd rad;ﬁl:}f::]sts disagree
(n=112) (n=130) (n=35)

Figure 1. The patient selection diagram

This retrospective study adhered to the institutional and
national research committee's ethical standards, the 1964
Helsinki Declaration, and its subsequent amendments or
comparable ethical guidelines. The study received approval
from the Baskent University Local Ethics Committee
(registration number: KA20/225).

Results

Patient Characteristics

The patient selection diagram depicting the process is
presented in Figure 1. Detailed patient characteristics can be
found in Table 1.

RT-PCR Test Results

When the initial and all subsequent test results were
evaluated collectively, at least one RT-PCR test was positive
in 112 (34.6%) patients. These 112 patients were considered
COVID-19 positive and represented the positive cases in
assessing the diagnostic power of T-CT. Among the total
population, 20 patients (6%) initially tested negative but
subsequently positive in at least one follow-up RT-PCR test.
The results of consecutive test outcomes are schematized in
Figure 2.

Variable Median (IQR) or n (%)
Age (years) 66 (50-79)
Sex
Female 176 (54)
Male 148 (46)
Smoking status
Actively smoking 47 (15)
Ex-smoker 40 (12)
No smoking history 237 (73)
COVID-19 Contact
No/unknown 273 (84)
Yes 51 (16)
Comorbidity
Yes 245 (76)
No 79 (24)
Number of complaints
<1 100 (31)
>1 224 (69)
Complaints
Fever 121 (37)
Cough 96 (30)
Fatigue 75(23)
Shortness of Breath 107 (33)
Chest Pain 25 (8)
Myalgia 48 (15)
Diarrhea 19 (6)
Sore Throat 30(9)
Headache 12 (4)
Loss of Taste and Smell 9(3)
‘Other’ 151 (46)

Table 1. Patient characteristics
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tested
(RT-PCR)
(n=324)
positive negative
(n=92) (n=232)
28% 72%
2. RT-PCR

not tested
positive negative again %7,5 %92,4
(n=18) (n=26) (n=48+74=122 positive negative
20% 28% 52%-32% (n=12) (n=146)
5% 63%
( [ 3. RT-PCR ]
A Y Yg l 47 l
positive negative positive negative positive negative 117% 88,2%
(n=2) (n=11) (n=1) (n=5) (n=2) (n=3) posiuve neg{aygle
11% 61% 38% 19% 17% 2506 (n=8) (n=60)
\ 4 6% 41%

not tested again

(N=5+20+7+78=146)
28%- 77%- 58%- 53%

Figure 2. RT-PCR tests and results

Red arrow indicates COVID-19 positive cases, blue arrow indicates negative cases, and green arrow indicates cases not tested for a reevaluation

abbreviations: RT-PCR: reverse transcriptase-polymerase chain reaction

Thorax Computed Tomography Findings

Two independent blinded radiologists retrospectively re-
evaluated T-CT images. Radiologist number 1 (R1) classified
124 patients (38.3%) as having typical pneumonia, 146
patients (45.1%) with indeterminate pneumonia, 46 patients
(14.2%) with atypical pneumonia, and determined that eight
patients (2%) showed no signs of pneumonia. Radiologist
number 2 (R2) classified 130 patients (40.1%) as having
typical pneumonia, 153 patients (47.2%) with indeterminate
pneumonia, 39 patients (12%) with atypical pneumonia, and
determined that two patients (0.6%) showed no signs of
pneumonia. In the evaluations of both radiologists, the
indeterminate category was the most prevalent, followed by
the typical category. The most common finding in patients
classified as typical pneumonia by both radiologists was a
"peripheral ground glass view." For the indeterminate
category, the most common finding was a "non-round
lesion," for the atypical category, it was an "isolated
segmental consolidation without ground glass." Figure 3
displays T-CT images of representative cases for three
different RSNA categories.

Although inconsistency among radiologists was observed in
47 patients (14.5%), a statistically significant agreement was
found between observers (kappa (k) 0.765, p < 0.001).
Following LCA, the final T-CT categorization was approved as
typical for 114 patients (35.2%), indeterminate for 154
patients (47.5%), and atypical for 36 patients (11.1%). The T-
CT category for 20 patients was considered as No Sign of
Pneumonia.

Collective assessment of T-CT and RT-PCR

The RT-PCR test results were compared according to the T-
CT category, and a significant correlation (dependence) was
observed between them (p<0.001). As the category
progressed from typical to atypical, an increasing rate of
negative PCR test results was observed. The phi coefficient,
which shows the relationship size between these two
variables, was calculated as 51.4%. The distribution of
patients according to RT-PCR test results and T-CT categories
after LCA is presented in Table 2.

T-CT
p
Typical Indeterminate Atypical No
Positive (n=112) 74 (64.9) 24 (15.6) 3(8.3) 11 (55.0)
RT-PCR <0.001
Negative (n=212) 40 (35.1) 130 (84.4) 33(91.7) 9 (45.0)
Table 2. Patient distributions against T-CT and RT-PCR
Anatolian J Emerg Med 2024;7(2):56-62. https://doi.org/10.54996/anatolianjem.1438230. 59



https://doi.org/10.54996/anatolianjem.1438230

T-CT as a helper tool for covid-19

Figure 3. Representative T-CT images according to three different RSNA
categories

A. Typical: Peripheral, bilateral, ground-glass opacities; B. Typical:
Peripheral, multifocal, rounded ground-glass opacities; C.
Indeterminate: Peripheral and non-peripheral, non-rounded ground-
glass opacities; D. Indeterminate: Non-rounded, non-peripheral,
multifocal ground-glass opacities; E. Atypical: "tree-in-bud" appearance;
F. Atypical: Lung cavitation and consolidation.

False-negative RT-PCR test

The most assigned T-CT category in 20 patients who
underwent repeat PCR and were subsequently confirmed as
positive was typical pneumonia (60%). There were no
atypical categorized cases among these patients.
Indeterminate pneumonia findings were observed in 6
patients (30%), and no sign of pneumonia was observed in 2
patients. Due to the very small number of patients in these
groups, no statistical analysis could be performed except for
the proportional evaluation.

Typical category

threshold
Sensitivity 66.1%
Specificity 81.1%
Positive predictive value 64.9%
Negative predictive value 82.9%
Accuracy 75.9%

Karaca et al.

Diagnostic Performance of T-CT Findings in The Diagnosis of
CoVID-19

The diagnostic power of T-CT was evaluated by accepting the
typical, indeterminate, and atypical categories as thresholds,
respectively. The diagnostic performance measurements of
T-CT for different threshold categories are presented in
Table 3. As the threshold category progressed from typical
to atypical, sensitivity increased, but specificity, PPV, NPV,
and accuracy decreased.

Based on the diagnostic performance analyses' results, it
was concluded that using the indeterminate and atypical
categories as the positive-negative threshold for T-CT would
not be suitable for routine use, as the PPV and accuracy
would fall below 50%. Therefore, the typical category was
considered the positive-negative result threshold for T-CT in
subsequent analyses.

Individuals who underwent multiple RT-PCR tests were
analyzed separately to account for the possibility of reduced
false-negative PCR results. In this subgroup analysis,
significant improvements in diagnostic power were
observed, including a sensitivity of 80%, specificity of 79%,
positive predictive value (PPV) of 76%, negative predictive
value (NPV) of 83%, and an overall accuracy of 79%.

The diagnostic power of combined utilization of RT-PCR and
T-CT was also calculated. In that case, patients with positive
initial RT-PCR and/or typical category T-CT were considered
COVID-19. It was observed that the diagnostic performance
increased in the case of combined use, with 95.5%
sensitivity, 79% PPV, and 86.4% accuracy.

Discussion

In addressing the urgent need for swift and accurate COVID-
19 diagnosis, especially in emergency department (ED)
settings, this study investigated the potential of T-CT as a
supplementary tool to the standard RT-PCR, which has
known limitations (1-4). The diagnostic performance of T-CT,
categorized following RSNA guidelines, was assessed in 324
suspected COVID-19 patients. Our findings indicated that
utilizing indeterminate and atypical categories as thresholds
for routine T-CT diagnosis is unsuitable due to their lower
positive predictive value (PPV) and accuracy, falling below
50%. Instead, adopting the typical category as the positive-
negative threshold for T-CT is proposed, showcasing a
sensitivity of 66%, specificity of 81%, PPV of 65%, NPV of
82%, and an accuracy of 76%.

Indeterminate category

Atypical category threshold

threshold

87.3% 90.2%
19.8% 4.2%

36.5% 33.2%
75.0% 45.0%
43.2% 33.9%

Table 3. The diagnostic performance measurements of T-CT for different threshold categories
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Previous studies have reported varying results for non-
categorized T-CT sensitivity and specificity, ranging from 37%
to 98% and 25% to 95%, respectively (5,7-10). However,
these studies, often retrospective and potentially biased,
displayed methodological errors and diverse patient
recruitment criteria. Two large European studies found
sensitivities ranging from 79% to 84% and PPVs from 86% to
88% in patients with suspected COVID-19 (11). A Cochrane
review reported a T-CT sensitivity of 86.2% and specificity of
18.1% (12). These results align closely with our study's
retested subgroup, where repeat testing minimized the
false-negative rate attributed to RT-PCR, showing an
improved diagnostic accuracy with sensitivity of 80%,
specificity of 79%, PPV of 76%, NPV of 83%, and accuracy of
79%.

T-CT's diagnostic efficacy is contingent on observer expertise
and reporting accuracy. Distinguishing COVID-19 pneumonia
from other viral pneumonia poses a challenge, emphasizing
the need for globally standardized reporting. Radiology
societies recommend using internationally recognized
stratified reporting methods, such as the RSNA classification
(6). Our study categorized patients' T-CT scans according to
RSNA recommendations to enhance diagnostic accuracy,
involving two radiologists in the evaluation process.

The diagnostic performance of T-CT, using RSNA
categorization with the typical category as a threshold, has
been widely studied, displaying a range of sensitivity (64%-
92%), specificity (73-97%), PPV (23-97%), NPV (79-95%), and
accuracy (78%-91%) (13-17). Our study's measurements
align with these ranges. For instance, Cicaresse et al.
retrospectively reviewed T-CT scans of 460 patients,
reporting a sensitivity of 71.6%, specificity of 71.6%, and PPV
of 87.8% using the typical category threshold. Another study
of 773 patients with suspected COVID-19 reported a
sensitivity of 90.7% and PPV of 86.4% with the indeterminate
category threshold (13). Our study observed a similar
sensitivity but a PPV of 36.5% using the same threshold,
likely due to differences in RT-PCR positivity rates. Another
study with 71 patients reported a sensitivity of 83% and
specificity of 97% for T-CT (18). However, the sample
composition differed from real-world scenarios. A
retrospective study analyzing 160 RSNA-based T-CT scans
reported 98.5% specificity for the typical category, with
88.3% sensitivity and 79.0% specificity for the indeterminate
category (15). The main difference is that all patients in that
study were confirmed COVID-19 cases. A prospective study
in the UK involving 259 patients with acute surgical
emergencies revealed a sensitivity of 58%, specificity of 73%,
and NPV of 77.69% (16).

A study examining the RSNA COVID-19 consensus reporting
guidelines in over 200 patients reported a sensitivity of 68%
and a PPV of 52%, similar to our findings (19). The researcher
attributed this to the low prevalence of COVID-19 and noted
increased diagnostic accuracy from April 2020 to March
2021.

Barbosa et al. retrospectively evaluated T-CT accuracy by
RSNA categories in 91 suspected COVID-19 patients at a
cancer center (17). In scenario one, considering only typical
findings as positive, sensitivity, specificity, and accuracy
were 64.0%, 84.8%, and 79.1%. In scenario two, considering
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both typical and indeterminate findings as positive, they
were 92.0%, 62.1%, and 70.3%. Results were similar to our
study, with diagnostic performance decreasing when
applying the indeterminate category threshold.

Combining RT-PCR and T-CT notably enhanced diagnostic
performance, achieving a sensitivity of 95.5%, PPV of 79%,
and an overall accuracy of 86.4%. While T-CT alone cannot
replace RT-PCR as the gold standard, the combined approach
offers a more comprehensive and accurate diagnostic
strategy.

Finally, it is noteworthy to mention a significant point: today,
the course of the disease has notably changed compared to
the pandemic, leading clinicians to adopt a more
conservative approach to testing. In settings such as EDs,
where COVID-19-positive cases and patients with complex
conditions, such as those with neutropenic fever, are often
monitored in close proximity, T-CT images of patients made
for other reasons may provide a diagnostic contribution to
identifying COVID-19 without the need for testing. This
capability potentially allows for the diagnosis of COVID-19
without the necessity of conducting diagnostic tests.

Limitations

The retrospective nature of our study necessitates a cautious
interpretation of the results. It is important to acknowledge
the limitations arising from the diagnostic power of the
reference test, RT-PCR, which is inherently limited.
Therefore, the possibility of false negatives among patients
who did not undergo repeat RT-PCR testing despite negative
initial results should be considered. Studies indicate that T-
CT findings may precede positive RT-PCR results, highlighting
the potential for early detection (5,20). Another limitation
lies in the potential variation in diagnostic performance
based on the stage of the disease, exacerbated by the
absence of time-related information in our study. The
unknown timing of the second and third RT-PCR tests and
symptom onset is unreliable, as viral detection by PCR
diminishes over time.

Moreover, since all our patients were symptomatic, caution
should be exercised when extrapolating our findings to the
general population. It is important to note that this study
was conducted during an ongoing phase of the pandemic,
and therefore, disease characteristics such as
transmissibility and manifestations may differ from the
current period. Considering these factors is crucial when
generalizing the results of our study to current patients.
Moving forward, prospective studies are needed to address
these limitations and provide a more comprehensive
understanding of T-CT's diagnostic capabilities at different
stages of COVID-19.

Conclusion

In conclusion, T-CT cannot replace the gold standard RT-PCR
in detecting COVID-19 due to their lack of specificity and
potential confusion with other viral pneumonia, but they still
hold value in the clinical decision-making process. Based on
the RSNA consensus guideline recommendations, T-CT
demonstrates a moderate sensitivity of 66% and a high
specificity of 81% for diagnosing COVID-19. In the context of
suspected cases in EDs, T-CT can aid in advising retesting
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following an initial negative RT-PCR result, facilitating early
management, and enabling timely isolation measures. It is
important to note that the indeterminate and atypical
categories as thresholds for T-CT in COVID-19 diagnosis are
not recommended, as they exhibit lower positive predictive
value (PPV) and accuracy below 50%. Instead, the typical
category is proposed as the positive-negative threshold for
T-CT. Moreover, the combined utilization of RT-PCR and T-
CT demonstrates enhanced diagnostic performance,
highlighting the potential benefits of integrating these two
methods.
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ABSTRACT

Aim: Anemia limits oxygen delivery to tissues, potentially
leading to increased oxidative stress. This study examined the
impact of erythrocyte transfusion on thiol/disulfide homeostasis, a
marker of oxidative stress, in anemic patients.

Material and Methods: Sixty anemic patients receiving
transfusions in emergency department were included in this study.
We measured total thiol, native thiol, and disulfide levels in blood
samples collected before and after red blood cell transfusion. To
isolate the effects of anemia, a subgroup analysis that excluded
patients with acute/subacute hemorrhage or aplastic anemia was
also done.

Results: The concentrations of total thiol (374.24194.84 to
344.6+88.5) and native thiol (338.91+90.51 to 304.91+90.95)
significantly decreased after erythrocyte suspension treatment
compared to baseline (P<0.0001). However, the disulfide level
increased (17.75%6.63 to 20.97+7.25; p = 0.009). Our findings
suggest a potential increase in overall oxidative stress.

Conclusion: By giving transfusions to anemic patients one may
think that oxidative stress will be reduced due to increased oxygen
carrying capacity but our results show the contrary. Our results
support that oxidative stress increases in vivo in patients who
receive transfusion right after the procedure and this is probably
due toincreased oxidative stress in stored erythrocyte suspensions.

Keywords: Anemia, disulfides, erythrocyte transfusion,
sulfhydryl compounds, oxidative stress
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oz

Amag: Anemi, dokulara oksijen tasinmasini kisitlar, bu da
potansiyel olarak artmis oksidatif stres ile sonuglanabilir. Bu
¢alismada, anemik hastalarda eritrosit transfiizyonunun oksidatif
stresin bir gostergesi olan tiyol/distlfit homeostazi lzerindeki
etkisinin incelenmesi amaglandi.

Gereg ve Yontemler: Calismaya acil serviste transfiizyon alan
altmis anemik hasta dahil edildi. Eritrosit transfliizyonu oncesi ve
sonrasl toplanan kan orneklerinde toplam tiyol, nativ tiyol ve
dislilfid seviyeleri 6lgtldi. Aneminin etkilerini izole etmek igin,
akut/subakut kanama veya aplastik anemi olan hastalar harig
tutularak alt grup analizi de yapildi.

Bulgular: Total tiyol (374.24194.84'ten 344.6+88.5'e) ve nativ
tiyol (338.91+90.51'den 304.91+90.95'e) konsantrasyonlari,
eritrosit slispansiyonu transflizyonu sonrasi baglangica gére anlamh
olarak azaldi (P<0.0001). Ancak, disulfid seviyesi artti
(17.75£6.63'ten 20.97+7.25'e; p = 0.009). Bulgularimiz hastalarda
oksidatif stresin transflizyon sonrasi arttigini géstermektedir.

Sonug: Anemik hastalara eritrosit transflizyonu yapildginda
oksidatif stresin azalacagi diisiinilebilir ¢linki transfiizyonla oksijen
tasima kapasitesi artar, ancak sonuglarimiz bunun aksini
gostermektedir. Sonuglarimiz, transfizyon alan hastalarda
islemden hemen sonra oksidatif stresin arttigini géstermektedir. Bu
durum muhtemelen depolanan eritrosit siispansiyonlarinda artan
oksidatif stresle ilgili olabilir.

Anahtar Kelimeler: Anemi, disulfide, eritrosit transfiizyonu,
sulfhidrid bilesikleri, oksidatif stres

2Ankara Gulhane Training and Research Hospital, Department of Emergency Medicine,, Ankara, Tiirkiye

3Yildirim Beyazit University, Ankara Bilkent City Hospital, Department of Clinical Biochemistry, Ankara, Tiirkiye
Corresponding Author: Selcuk Coskun, MD, Associate Professor Adress: Ankara Bilkent City Hospital, Department of Emergency Medicine, Bilkent Yolu 3. Km

Cankaya, Ankara, Turkiye. Telephone: +905540102889 e-mail: scoskun_tr@yahoo.com.
Atif icin/Cited as: Coskun S, Icme F, Yuzbasioglu Y, et al. Impact of Erythrocyte Transfusion on Thiol/Disulfide Homeostasis in Anemic Patients . Anatolian J Emerg

Med 2024;7(2):63-66. https://doi.org/10.54996/anatolianjem.1468418.



https://doi.org/10.54996/anatolianjem.1468418
https://orcid.org/0000-0001-6745-446X
https://orcid.org/0000-0001-5180-7152
https://orcid.org/0000-0002-4622-2456
https://orcid.org/0000-0001-9959-5769
https://orcid.org/0000-0001-8531-4591
https://orcid.org/0000-0001-9412-6568
https://orcid.org/0000-0002-2996-3236
https://orcid.org/0000-0002-0974-5717

Impact of transfusion on thiol/disulfide homeostasis

Introduction

Anemia, a condition characterized by a deficiency in red
blood cells, disrupts oxygen delivery throughout the body
(1). This limitation in oxygen supply can lead to a cellular
imbalance known as oxidative stress. Oxidative stress occurs
when the production of free radicals and other reactive
oxygen species (ROS) outpaces the body's natural
antioxidant defenses (2).

This study investigated the impact of erythrocyte
transfusion, a common treatment for deep anemia, on
thiol/disulfide homeostasis in anemic patients.
Thiol/disulfide homeostasis is a marker of oxidative stress
and reflects the balance between reduced thiol groups
(antioxidant potential) and oxidized disulfide bonds within
proteins. By measuring thiol/disulfide levels before and after
transfusions, we aimed to determine if improving oxygen
delivery through erythrocyte transfusion influences
oxidative stress in anemic patients.

Material and Methods

The study was conducted in the emergency department of a
Training and Research Hospital which has 140000 patient
visits annually. Study period was between June 2015 to
December 2015. This is a prospective, analytic, observational
study.

To investigate the influence of erythrocyte transfusion on
oxidative stress in anemia, this study enrolled sixty anemic
patients admitted to a hospital emergency department who
required transfusions. Studies regarding human use were
conducted in accordance with all relevant national
regulations, institutional policies and the principles of the
Declaration of Helsinki and were approved by the authors'
institutional ethics committee (Yildirim Beyazit University
Etic committee 26379996/214) Written informed consent
was obtained from the patients.

Inclusion Criteria: During the study period we included all
patients who were admitted to emergency department due
to any acute condition and had anemia that needed
erythrocyte transfusion in the emergency department.
Patients were included if their hemoglobin (Hb) level was
below 7 g/dL and their hematocrit (Hct) was less than 21%
upon admission.

Exclusion Criteria: Patients with Hb level above 7 were
excluded even if they were symptomatic and required
transfusion in emergency department. To isolate the effects
of anemia on oxidative stress, we excluded patients with
pre-existing conditions that could independently contribute
to oxidative stress, we excluded patients who met any of the
following criteria: Electrocardiogram (ECG) showing ST-
segment elevation or Q waves; Known or suspected
thrombotic disorder; pre-existing treatment with a
medication affecting blood coagulation before sample
collection; Uncontrolled medical conditions within the past
month, including diabetes mellitus, thyroid dysfunction,
surgery, trauma, malignancy, autoimmune disease,
inflammatory disease, electrolyte imbalance, chronic kidney
disease, chronic liver disease, or active infection. By
excluding patients with these conditions, we minimized the
influence of confounding factors that could contribute to
oxidative stress. Patients with incomplete study forms were
excluded from the analysis.
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Initial blood samples for complete blood count (CBC) were
taken within 2 hours of presentation to emergency room.
Decision to give erythrocyte transfusion and how many units
will be given was made by the attending emergency
physician responsible for the patients care and the number
of units given was not standard.

Transfusion Blood samples were collected from each patient
at two time points: immediately before the erythrocyte
transfusion and again shortly after the transfusion was
completed. These samples were then analyzed using a
standardized method to measure their levels of total thiol,
native thiol, and disulfide bonds in unrefrigerated samples.
The spectrophotometric method defined by Erel O et al was
utilized to assess the serum disulfide/thiol homeostasis (3).
Standardized venous blood was obtained without stasis
through an antecubital vein for studies of complete blood
count (CBC) and biochemical parameters. Blood samples for
measurements of thiol/disulfide homeostasis were obtained
with the patient supine via a 21-gauge needle inserted into
an antecubital vein.

Biochemical Assay Summary

This assay measures the concentration of dynamic disulfide
bonds (-S-S-) in a sample. Sodium borohydride (NaBH4) is
used to reduce these bonds, converting them into free
functional thiol groups (-SH). Formaldehyde is then added to
completely consume and remove any remaining NaBH4. This
prevents further reduction of 5,5'-dithiobis-(2-nitrobenzoic
acid) (DTNB) and the disulfide bonds formed after its
reaction with the sample. Finally, DTNB identifies all thiol
groups (both reduced and native) at the end of the reaction.
Statistical analysis

All analyses were performed with SPSS software Version
24.0 (SPSS Inc., Chicago, IL) and p value <0.05 was considered
statistically significant. Categorical variables are expressed
as numbers (%), and continuous variables are presented as
mean * SD or median (minimum-maximum values).
Continuous data were tested for normal distribution with
the Kolmogorov-Smirnov test. Differences between ratios
were compared by Paired Sample T test. Sample size was not
calculated but a convenience sample was used according to
the sample size of previous studies about thiol disulfide
homeostasis. Post hoc power analysis revealed a power of
0.693 for total thiol measurement, 0.815 for native thiol and
0.942 for dynamic disulfide for the 60 patients.

Results

Out of 76 patients initially enrolled, 16 were excluded from
statistical analysis due to incomplete data, resulting in a final
sample size of 60 participants (27 males, 33 females). Patient
characteristics, mean Hb levels before and after transfusion
and amount of packed red blood cells (pRBC) transfused of
60 patients were shown in Table 1. Minimum amount of
pRBC transfusion was 2 units and maximum was 5 units.
The concentrations of total thiol (374.24+94.84 to
344.6188.5) and native thiol (338.91+90.51 to 304.91+90.95)
significantly decreased after erythrocyte suspension
treatment compared to baseline (P<0.0001). However, the
disulfide level increased (17.75%6.63 to 20.97%7.25; p =
0.009). Test results of total thiol, native thiol and dynamic
disulfide concentrations before and after the administration
of erythrocyte suspensions are shown in Table 2.
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Means+SD Minimum-Maximum
Age, year 72.24+13.18 [34-91]
Men/Women, n 27/33

Hb level on the admission 5.5+0.96
Iron level on the admission 19.97+9.68
Total iron binding capacity 351.05+95.87 [138-551mcg/dL]
Hb level after the treatment  9.6+1.12 [7.6-11.6 mg/dl]
The amount of Packed RBC 3.11+0.86 [2-5]

transfused

[2.9-6.9 mg/dl]
[3-188 gr/dL]

Table 1. Demographic and clinical data of the patients

Baseline After Replacement  p value
Total Thiol 374.24194.84  344.6%88.5 <0.001
Native Thiol 338.91+90.51 304.91+90.95 <0.001
Dynamic Disulfide  17.75+6.63 20.9747.25 0.009

Table 2. Total thiol, native thiol and dynamic disulfide concentrations of
group 1 before and after the administration of erythrocyte suspensions
and paired sample T test results (n:60)

Values are meansSD; All differences are statistically significant

The statistics were repeated after the removal of a total of
13 patients who had acute or subacute hemorrhage (12
patients), and aplastic anemia (did not cause coagulation
disorder) (1 patient), resulting in more specific data. The
patient subgroup resulting from excluding these patients is
described below. These patients' paired-sample T-test
results of total thiol, native thiol and dynamic disulfide
concentrations before and after the administration of
erythrocyte suspensions are shown in Table 3.

Baseline After Replacement p value
Total Thiol 379.45+97.68 332.54486.36 <0.001
Native Thiol 344.87493.07 293.61+90.09 <0.001
Dynamic 17.3916,89 20.9147.8 0,016
Disulfide

Table 3. Total thiol, native thiol and dynamic disulfide concentrations of
group 2 before and after the administration of erythrocyte suspensions
and paired sample T test results (n:47)

Values are meansSD; All differences are statistically significant

Discussion

Anemia is a condition characterized by a significant decrease
in the number of circulating red blood cells. This decrease
can be caused by several factors, including blood loss,
increased destruction of red blood cells (hemolysis), or
decreased production of red blood cells (1). Oxidative stress
is known to increase in various types of anemia, including
iron deficiency anemia, hemoglobinopathies like
thalassemias, hemolytic anemias like sickle cell disease,
conditions requiring hemodialysis, and infection-induced
anemias such as malaria (2, 4-9).

The dynamic balance between thiol and disulfide is essential
for the antioxidant system. Total thiol (TT), particularly the
protein thiol (-SH) groups, are crucial plasma antioxidants
(3). The most serious complications of severe anemia arise
from tissue hypoxia. Shock, hypotension, or coronary and
pulmonary insufficiency can occur. The oxygen carrying
capacity of the blood—is, by definition, low in anemic
patients. RBC transfusion is indicated to improve oxygen

Coskun et al.
delivery to tissues (10). By giving transfusions one may think
that oxidative stress will be reduced due to increased oxygen
carrying capacity but our results show the contrary. In our
study, the concentrations of total thiol (379,45+97,68 to
332,54+86,36) and native thiol (344,87+93,07 to
293,61+90,09) were decreased significantly after
erythrocyte suspension treatment compared with baseline
(P<0.0001). This may be because of volume dilution caused
by transfusion but then we would expect disulfide levels to
also decrease. Since thiol and native thiol levels decreased
and disulfide levels increased oxidative stress is increased in
our patients.

There are studies that show oxidative stress increase with
storage period in erythrocyte suspensions in literature.
Blood storage inflicts a series of changes on red blood cells
(RBC) that compromise the cell survival and functionality.
Largely these alterations (storage lesions) are due to
oxidative modifications. Donor RBCs are fundamentally
altered during processing and storage, in a fashion that
impairs oxygen transport efficacy (10,11). It is harder to
show the effect of these changes in clinical practice. Our
results support that oxidative stress increases in vivo in
patients who receive transfusion right after the procedure
and this is probably due to increased oxidative stress in
stored erythrocyte suspensions. Likewise, in their study
Yilmaz et. al found that oxidative stress levels increase after
erythrocyte transfusions in pediatric intensive care patients
(12).

Acute blood loss can confound the diagnosis of anemia due
to changes in plasma volume as in blood loss. We thought
the physiological response to acute anemia may have
changed the physiological response to erythrocyte
replacement. Therefore; after the removal of patients with
acute or subacute hemorrhage, the statistical analysis was
repeated. test results of total thiol, native thiol and dynamic
disulfide concentrations of group 2 before and after the
administration of erythrocyte suspensions were more
significant. (total thiol 374,24+94,84 to 344,6+88,5) and
native thiol (338,91+90,51to 304,91+90,95) Increase in
oxidative stress was also found statistically significant in this
group of patients.

Excluding patients with certain pre-existing conditions
allowed us to isolate the effects of anemia on oxidative
stress. However, including a more diverse patient population
in future research could provide a more comprehensive
picture of how erythrocyte transfusion affects thiol/disulfide
homeostasis across various medical backgrounds.

In literature, the possibility of improving the quality of
packed RBC stored for transfusion including N-acetyl
cysteine (NAC) in the preservation solutions are under
investigation. Amen et al reported that relatively high
concentrations of NAC (20-25 mM) were necessary to
prevent the progressive leakage of hemoglobin, while lower
concentrations (2.5 mM) were enough to prevent the loss of
reduced glutathione during the first 21 days of storage. They
also reported that peroxiredoxin-2 was also affected during
storage, with a progressive accumulation of disulfide-linked
dimers and hetero-protein complexes in the cytosol and also
in the membrane of stored RBC. There is an increasing point
of view on potential use of NAC as an additive in the
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preservation solution to improve RBC performance after
transfusion (13,14,15).

Thiol/disulfide homeostasis offers several advantages for
studying oxidative stress. First, it can be measured using a
relatively simple and accessible method compared to other
markers, making it a practical tool for clinical research.
Second, it reflects the dynamic interplay between disulfide
bond formation and reduction in proteins and provides
valuable insight into ongoing oxidative stress processes.
Finally, although not entirely specific to anemia, changes in
thiol/disulfide homeostasis may provide clues to oxidative
stress, particularly like our study associated with red blood
cell dysfunction or deficiency.

Limitations

Due to small sample size we could not make sub group
comparisons between patients with initial different Hb
levels. We also could not compare groups that receive
different units of erythrocyte transfusions. We did not
calculate the body mass index of the patients that may have
an importance in total body blood volume. We did not
record the storage time of erythrocytes that may have an
effect on oxidative stress in our study. There is no control
group included. Although we have excluded patients that
has a known factor that increases oxidative stress treatment
other than erythrocyte suspensions given after entering the
emergency room might have influenced the results.
Additionally, incorporating a control group of anemic
patients who did not receive a transfusion would strengthen
the study design by allowing for a direct comparison of
changes in oxidative stress levels. Since we choose a
convenience sample post hoc power analysis revealed less
than desired for total thiol parameter and this should be
considered when interpreting our results.

Conclusion

This study provides evidence that erythrocyte transfusion in
anemic patients in emergency department may worsen
thiol/disulfide homeostasis, potentially reflecting an
increase in oxidative stress. Further research is necessary to
elucidate the underlying mechanisms responsible for these
changes and to explore the potential impact of red blood cell
storage duration on oxidative stress after transfusion.
Additionally, a control group, including more subjects to
improve power for thiol, grouping patients according to their
baseline Hb levels and the amount of pRBC transfusion could
offer a more comprehensive understanding of the clinical
implications of erythrocyte transfusion on oxidative stress in
anemia.
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Retrospective Analysis of Factors Predicting Mortality in Heart Failure Patients with

Preserved Ejection Fraction

Korunmus Ejeksiyon Fraksiyonlu Kalp Yetmezligi Hastalarinda Mortaliteyi Belirleyen Faktérlerin Retrospektif

Analizi

Fulya Odabas ™, Siikriye Miray Kilinger Bozgiil >, Devrim Bozkurt ?

ABSTRACT

Aim: Heart failure with preserved ejection fraction
(HFpEF) is an important health problem with high morbidity
and mortality rates in clinical practice. This study aims to
retrospectively analyze the factors affecting mortality in
patients with HFpEF.

Material and Methods: In this retrospective study, 105
patients with HFpEF were analyzed. Demographic
characteristics, clinical data and laboratory results of the
patients were evaluated and factors that may have an effect
on mortality were analyzed by univariate and multivariate
logistic regression analyses. Statistical significance level was
accepted as p<0.05.

Results: As a result of the analysis, the need for
vasopressor support(p=0.004) and the need for hemodialysis
(p=0.007) were significantly associated with mortality. In
addition, laboratory markers such as high levels of N-
terminal-pro-brain natriuretic peptide, C-Reactive Protein
and Lactate dehydrogenase were also found to be associated
with mortality risk. Multivariate logistic regression analysis
showed that changes in A% Creatinine and A% Hemoglobin
levels independently affected mortality risk ( p=0.042 and
p=0.023, respectively).

Conclusion: Our study provides a comprehensive
analysis of factors that increase the risk of mortality in
patients with HFpEF. It reveals that the need for vasopressor
support and hemodialysis, as well as certain laboratory
markers, should be considered in the management of these
patients. The findings emphasize that future research should
examine these factors in more depth and tailor treatment
strategies for patients with HFpEF accordingly.

Keywords: Mortality, vasopressor, heart failure,
preserved ejection fraction

Gonderim: 25 Nisan 2024

Kabul: 12 Haziran 2024

oz

Amag: Korunmus ejeksiyon fraksiyonlu kalp yetmeazligi,
klinik pratiginde yliksek morbidite ve mortalite oranlarina
sahip olmasiyla 6nemli bir saglik sorunudur. Bu ¢alisma,
korunmus ejeksiyon fraksiyonlu kalp yetmezligi tanih
hastalarda mortaliteyi etkileyen faktérleri retrospektif olarak
analiz etmeyi amaglamaktadir.

Gereg ve Yontem: Bu retrospektif calismada 105 hasta
incelenmistir. Hastalarin demografik 6zellikleri, klinik verileri
ve laboratuvar sonuglari degerlendirilmis; mortalite tGzerinde
etkili olabilecek faktorler tek ve ¢ok degiskenli lojistik
regresyon analizleri ile analiz edilmistir. Istatistiksel
anlamlilik diizeyi p<0.05 olarak kabul edilmistir.

Bulgular: Analiz sonucunda, vazopressor destek
gereksinimi (p=0.004) ve hemodiyaliz ihtiyaci ( p=0.007)
mortalite ile anlamli olarak iliskili bulunmustur. Ayrica,
yuksek N-terminal-pro-brain natriuretik peptit, C-Reaktif
Protein ve Laktat dehidrogenaz dizeyleri gibi laboratuvar
belirteglerinin de mortalite riski ile iliskili oldugu tespit
edilmistir. Cok degiskenli lojistik regresyon analizi, A%
Kreatinin ve A% Hemoglobin duzeylerindeki degisikliklerin
mortalite riskini bagimsiz olarak etkiledigini gdstermistir
(sirasiyla p=0.042 ve p=0.023).

Sonug: Calismamiz, korunmus ejeksiyon fraksiyonlu kalp
yetmezligi tanili hastalarda mortalite riskini artiran
faktorlerin kapsamh bir analizini sunmaktadir. Vasopressor
destegi ve hemodiyaliz ihtiyacinin yani sira belirli laboratuvar
belirteclerinin de bu hastalarin yénetiminde dikkate alinmasi
gerektigini ortaya koymaktadir. Bulgular, gelecekteki
arastirmalarda bu faktorlerin  daha  derinlemesine
incelenmesi ve korunmus ejeksiyon fraksiyonlu kalp
yetmezligi hastalarinin tedavi stratejilerinin buna gore
diizenlenmesi gerektigini vurgulamaktadir.

Anahtar kelimeler: Mortalite, vazopressor, kalp
yetmezligi, korunmus ejeksiyon fraksiyonu
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Korunmus ejeksiyon fraksiyonlu kalp yetmezligi ve mortalite

Giris

Korunmus ejeksiyon fraksiyonlu kalp yetmezligi, 65 yas ve
Uzeri hastalarda kalp yetmezligi (KY)'nin en sik gorilen
formudur (1). Tani konulmasi zordur ve klinik oyki, fizik
muayene, natriliretik peptid testi, ekokardiyografi ile
objektif kanitlarinin gosterilmesini gerektirir (2). Korunmus
ejeksiyon fraksiyonlu kalp yetmezIligi hastalari azalmisg
ejeksiyon fraksiyonlu hastalar ile karsilastirildiginda bu
hastalarin daha yasl, daha siklikla kadin, tipik olarak ¢ok
sayida non-kardiyak komorbiditeleri oldugu ve daha az
sikhkla koroner arter hastaligi oldugu gorialmustar (3).
Patofizyolojisi net aydinlatilamamistir ancak daha 6nceki
bircok calisma, hastalarinin periferik dolasiminda ve kalbinde
yuksek diizeyde pro-inflamatuar durum  oldugunu
gostermistir. Ayrica bu calismalar, tekrarlayan ve ilerleyici bir
immin-inflamatuar aktivasyon durumunun varliginin,
ventrikiler diyastolik disfonksiyonun ve korunmus ejeksiyon
fraksiyonlu kalp yetmezligi'nin ilerlemesi ile glicli bir sekilde
iliskili oldugunu vurgulamistir (4,5). Korunmus ejeksiyon
fraksiyonlu kalp yetmezligi gelisimine ileri yas, sistemik
hipertansiyon (HT), obezite, hareketsiz yasam tarzi,
miyokard iskemisi, diyabetes mellitus (DM) gibi birgok
etiyoloji katkida bulunur ve bu da tedaviyi zorlastirir. Altta
yatan risk faktorlerinin, etiyolojinin ve eslik eden
komorbiditelerin tanimlanarak tedavi edilmesi daha iyi klinik
sonuglara yol agmaktadir (6).

Korunmus ejeksiyon fraksiyonlu kalp yetmezligi tanih
hastalarda yillik mortalite orani yaklasik %15 iken hastane
yatisi gereken hastalarda 5 yillik sag kalim %35 gibi bir
seviyededir (7). Bu durum bircok kanserden daha kot
prognozu ifade etmektedir (8).

Bu calismada i¢c Hastaliklari Yogun Bakim {nitesine yatan ve
korunmus ejeksiyon fraksiyonlu kalp yetmezligi tanisi alan
hastalarda yogun bakim mortalitesi ve mortaliteye etki eden
faktorlerin aragtiriimasini amagladik.

Gereg ve Yontemler

Bu retrospektif calisma 2010-2017 vyillari arasinda Ege
Universitesi I¢c Hastaliklari Yogun Bakim initesine yatan
hastalar ile gergeklestirilmistir. 18 yas Uzerinde olan
hastalarin asagidaki 4 kriterin tamamini karsilamasi
durumunda c¢alismaya dahil edilmistir: 1) kalp yetmezligi
semptom ve bulgulari olmasi, 2) sol ventrikiil ejeksiyon
fraksiyonu (EF) = % 50 olmasi, 3) N-terminal probrain
natritiretik peptit (NT-proBNP) > 125 pg/mL olmasi, 4) sol
ventrikll hipertrofisi ve/veya sol atrial dilatasyon, diyastolik
disfonksiyondan en az birinin ekokardiyografi ile saptanmasi
(2). Dislama kriterleri: 1) verilerin eksik olmasi veya
ulagilamamasi 2) yatis siiresinin 3 ginden kisa olmasi 3)
malignite oykusi olmasi 4) yatis sirasinda
elektrokardiyografisinde aritmi saptanmasi 5) konvansiyonel
ekokardiyografi (EKO)’'de kapak patolojisi olmasi olarak
belirlenmistir. Hasta dahil edilme ve dislama kriterleri ve
sayilari akis semasinda 6zetlenmistir (Figlr 1).

Amerikan Ekokardiyografi Dernegi'nin Onerilerine gore
kardiyoloji uzmani tarafindan yapilan transtorasik EKO (9)
raporlari geriye donik olarak toplanmigtir. Hastalarin
kardiyotorasik orani (KTO) akciger grafisinde kalbin
maksimum yatay genisliginin gogus kafesinin i¢ kenarlarinin
yatay capina boéliinmesiyle hesaplanmistir.

Odabas ve ark.

2010-2017 yillari arasi
toplam hasta yatisi

N=3493

Kalp yetmezligi
semptom ve bulgularn
olan hasta sayisi

n=385

Kalp yetmezligi
semptom ve bulgulan

olan hasta sayisi

n=385 Eksik veri n=21

3 gilinden kisa yatig n=14
Dislk ejeksiyon

fraksiyonu Malignite dykisi n=42

Aritmi saptanan hasta
n=13

n=176

Korunmus ejeksiyon
fraksiyonlu kalp
yetmezligi n=105

Kapak patolojisi n=14

Figlir 1. Hasta dahil edilme kriterleri akis semasi

Akut bobrek hasari siniflamasi igin KDIGO kriterleri (10) ve
sepsis tanisi icin Sepsis-3 kriterleri kullanilmistir (11). Ege
Universitesi Hastanesi Etik Kurulu calismayr onaylamistir (
18-2/28 karar numarasit). Calisma iyi klinik uygulama
kilavuzlarina uygun olarak vyiritilmias ve Helsinki
Deklarasyonu ilkelerine bagh kalinmistir. Hastalar veya
yakinlari yazil bilgilendirilmis onam vermistir.

Istatiksel Analiz

Calismadan elde edilen verilerin 6zetlenmesinde, surekli
(sayisal) degiskenler igin dagihma bagl olarak ortalama +
standart sapma veya medyan, minimum ve maksimum
degerler tablo halinde sunuldu. Kategorik degiskenler, sayi
ve ylzde olarak 6zetlendi. Sayisal degiskenlerin normallik
durumlari; Shapiro-Wilk, Kolmogorov-Smirnov ve Anderson-
Darling testleriile degerlendirildi. Gruplar arasinda kategorik
degiskenlerin farkliliklarini karsilastirmak icin, beklenen
gozlem sayilari bes ve lizeri olan 2x2 tablolarinda Pearson Ki-
Kare testi, besin altinda oldugu durumlarda ise Fisher'in
Kesin Testi kullanildi. Beklenen gozlem sayilari besin altinda
olan RxC tablolarinda Fisher Freeman Halton testi tercih
edildi. Bagimsiz iki grup arasindaki sayisal degiskenlerin
karsilastirlmasinda, sayisal degiskenler normal dagihm
gostermediginde Mann Whitney U testi uygulandi. Bu
¢alismada, mortaliteyi ©6ngdérmek amaciyla hem tek
degiskenli hem de ¢ok degiskenli lojistik regresyon analizleri
yapildi. ilk kaydedilen ®&lcimler yatis, ikinci kaydedilen
olciimler ise sonlanim (6liim veya taburculuk) degerlerinden
alindi. ilk kaydedilen degerler tabloda “1”, ikinci kaydedilen
sonlanim degerleri “2” olarak ifade edilmistir. Degisim
yuzdesi (sonlanim degeri-yatis degeri)/yatis degeri *100
olarak hesaplandi. Her degisken igin Odds Ratios (OR), %95
Given Araliklari (Cl) ve p degerleri hesaplandi. istatistiksel
analizler, Jamovi (Strim 2.3.28) ve JASP (Surim 0.17.3)
programlari kullanilarak yapildi ve istatistiksel analizlerde
anlamlilik dlizeyi olarak 0.05 (p-degeri) kabul edildi.
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Bulgular

Calismamiza, korunmus ejeksiyon fraksiyonlu kalp yetmezligi
tanisi konulmus 105 hasta dahil edildi. Hastalarin yas
ortalamasi,  cinsiyet  dagihmi,  etiyolojik  dagilim,
komorbiditeler ve klinik 6zellikler Tablo 1 de 6zetlenmistir.

Odabas ve ark.
ortalama arter basinci ile ilgili bulgular arasinda, dlen ile sag
kalan gruplar arasinda anlaml bir fark bulunmadi (her biri
icin p>0.05) (Tablo 1). Etiyolojik dagihm Figir 2‘de
gosterilmistir.

Mortalite orani % 9.5 (n=10) olarak saptandi. Mortalite Etiyolojik dagilim 105 hasta
grubunda, vasopressor ihtiyaci olan (%50, p=0.004) ve e “\"f’;i“'z
hemodiyalize alinmasi gereken hasta orani (%80, p=0.007) A~ A A e =
. . . v iskemik durumlar . Romatolojik/otoimmiin  Renal patolojiler Diger nedenler
anlamli olarak daha yiiksek gozlemlendi. Diger yandan, yas, %276 Sepsis %21.9 hastalidar %208 %719 g
. . . . ol . . N S S S~ S~ S~
cinsiyet, etiyoloji, sol ventrikil EF, yatis stresi, HT, DM, kalp- Figiir 2. Etiyolojik Dagilim
damar hastaliklari, sistolik ve diyastolik kan basinglari ve
Mortalite
Degiskenler Tiim Hastalar (n=105) Sag (n=95) Exitus (n=10) p
Yas (Yil) 63.5[17.0 - 93.0] 64.0 [17.0 — 93.0] 63.0 [31.0 - 87.0] 0.860
Cinsiyet
Erkek 38(36.2) 33(34.7) 5 (50) 0.518
Kadin 67 (63.8) 62 (65.2) 5 (50)
Etiyoloji
iskemik 29 (27.6) 25 (26.3) 4 (40)
Sepsis 23 (21.9) 21(22.1) 2(20)
Romatolojik/Otoimmun 22 (20.8) 19 (20.0) 3(30) 0.502
Renal 23 (21.9) 22 (23.15) 1(10)
Diger 8(7.6) 8(8.42) 0(0.0)
Sol Ventrikiil EF (%) 55.0 [50.0 - 68.0] 55.0 [50.0 — 68.0] 55.0 [50.0 — 60.0] 0.844
Yatig Siiresi (Giin) 9.0 [3.0 - 41.0] 9.0 [3.0-40.0] 8.0[3.0-41.0] 0.929
Hipertansiyon, evet 62 (59) 58 (61.1) 4 (40) 0.194
Diyabetes Mellitus, evet 52 (49.5) 48 (50.5) 4 (40) 0.568
Kalp-Damar Hastaliklari, evet 60 (57.1) 54 (56.8) 6 (60) 0.999
Vasopressor Kullanimi, evet 18 (17.1) 13 (13.68) 5 (50) 0.004
OAB-1 (mmHg) 88.0 [50.0 — 146.0] 90.0 [50.0 - 146.0] 76.0 [51.0 - 111.0] 0.153
Akut Bobrek Yetmezligi Evreleri
0 46 (43.8) 43 (45.2) 3(30)
1 24 (22.9) 20 (21.05) 4 (40)
0.382
2 10 (9.5) 10 (10.5) 0(0.0)
3 25 (23.8) 22(23.1) 3(30)
Hemodiyaliz, evet 42 (40) 34 (35.7) 8 (80) 0.007
Son Evre Bobrek Hastaligi, evet 45 (42.8) 39 (41.4) 6 (54.5) 0.522

Tablo 1. Korunmus ejeksiyon fraksiyonlu kalp yetmezligi hastalarinda demografik ve klinik parametreler

EF: ejeksiyon fraksiyonu, OAB: ortalama arter basinci

izlemde sag kalan ve vefat eden hasta gruplari arasinda
yapilan biyokimyasal ve hemogram parametrelerin ikili
karsilastirmalari Tablo 2'de 6zetlenmistir.

Korunmus ejeksiyon fraksiyonlu kalp yetmezligi olgularinda
biyokimyasal parametrelerdeki zaman igindeki degisim
ayrica degerlendirilmis olup, tek bir 6lgim ile degil izlemde
degisen parametreler de sonuglarla karsilastiriimis olup
Tablo 3’de sunulmustur.

Tek degiskenli lojistik regresyon analizi sonuglarina gore,
vasopressor kullanimi (p=0.003) ve hemodiyaliz ihtiyacinin
gelismesi (p=0.010) mortalite riskini anlamh bir sekilde
arttirmistir.  Hastalarin  tedavisi sirasinda vasopressor
kullaniminin gerektigi durumlarda, mortalite riski yaklasik
7.57 kat artarken, hemodiyaliz ihtiyaci olan hastalarda bu
risk yaklasik 8.07 kat artmustir. Ayrica, plazma sodyum
(p=0.018), laktat dehidrogenaz (LDH) (p=0.002), A%
Kreatinin  (p=0.002) ve A% Hemoglobin (p=0.005)
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Mortalite
Degiskenler Tiim Hastalar (n=105) Sag (n=95) Exitus (n=10) p
NT-proBNP-1 (pg/ml) 8811.0 [394.0 — 70000.0] 8546.5 [394.0 — 70000.0] 14583.0 [1172.0 — 70000.0] 0.408
NT-proBNP-2 (pg/ml) 2799.0 [42.0 - 70000.0] 2541.5 [42.0 - 70000.0] 41145.0 [459.0 —70000.0] 0.024
Kardiyak Troponin T (ng/ml) 50.8 [13.0-914.0] 50.0 [13.0-914.0] 60.0 [13.0 —807.0] 0.640
Prokalsitonin-1 (ng/ml) 1.2 [0.0~-100.0] 1.1[0.0-100.0] 6.0 [0.3-76.0] 0.179
Prokalsitonin-2 (ng/ml) 0.6 [0.1—-100.0] 0.5[0.1-12.0] 10.8 [0.3 - 100.0] 0.002
C-Reaktif Protein-1 (mg/L) 7.7[0.1-56.3] 7.6 [0.1-46.0] 7.8[0.8-56.3] 0.844
C-Reaktif Protein-2 (mg/L) 3.1[0.1-49.1] 2.7[0.1-25.5] 11.7 [0.4 —49.1] 0.001
Plazma Sodyum-1 (mEq/L) 135.0[111.0 - 148.0] 136.0[111.0 - 148.0] 130.0 [116.0 - 137.0] 0.014
Plazma Sodyum-2 (mEq/L) 137.0[125.0-161.0] 137.0[125.0-161.0] 138.0[127.0 — 146.0] 0.996
LDH-1 (U/L) 310.0 [120.0 - 8894.0] 299.0 [120.0 - 1558.0] 589.5[212.0 — 8894.0] 0.004
LDH-2 (U/L) 266.0 [140.0 — 2212.0] 236.0 [140.0 — 596.0] 595.5 [284.0 — 2212.0] <0.001
Lenfosit-1 1045.0 [160.0 — 3650.0] 1040.0 [160.0 — 3650.0] 1070.0 [410.0 — 2050.0] 0.946
Lenfosit-2 1485.0 [270.0 — 9290.0] 1530.0 [280.0 — 9290.0] 920.0[270.0 — 1890.0] 0.003
NLR-1 8.5[2.2-66.6] 7.4[2.4-66.6] 11.1[2.2-25.5] 0.134
NLR-2 4.7[0.1-59.0] 4.3[0.2-59.0] 10.6 [0.1 - 52.5] 0.007
Hemoglobin (g/dL) 9.8[6.4-16.9] 9.8[6.4—-16.9] 10.3[6.8-15.9] 0.794
Hemoglobin-2 (g/dL) 10.3 [6.2 - 18.5] 10.4 [7.4 - 18.5] 9.0[6.2-11.6] 0.003
Trombosit sayisi-1 (x10%/pL) 231.0[26.0 - 598.0] 236.0[26.0 - 575.0] 149.0 [28.0 - 598.0] 0.320
Trombosit sayisi-2 (x103/pL) 253.0 [6.0 — 665.0] 260.0 [49.0 - 599.0] 198.0 [6.0 — 665.0] 0.030
Tablo 2. Korunmus ejeksiyon fraksiyonlu kalp yetmezligi hastalarinda laboratuvar parametreler
!\IT-proBNP: N-terminal probrain natrilretik peptit, LDH: laktat dehidrogenaz, NLR: nétrofil/lenfosit orani
Ik kaydedilen degerler tabloda “1”, ikinci kaydedilen sonlanim degerleri “2” olarak ifade edilmistir
Mortalite

Degiskenler Tiim Hastalar (n=105) Sag (n=95) Exitus (n=10) p

A% NT-proBNP -54.9[-98.3 -1305.7] -59.8 [-98.3 - 789.1] -7.1[-60.8 — 1305.7] 0.043
A% C-Reaktif Protein -52.6 [-98.6 — 4800.0] -60.3 [-98.6 — 4800.0] 22.8[-64.1-991.4] 0.011
A% Kreatinin -10.2 [-86.9 - 174.0] -13.8 [-86.9 — 153.6] 35.0[-30.1-174.0] 0.002
A% Lenfosit 31.6 [-73.3 — 4789.5] 47.5 [-49.0 — 4789.5] -7.8[-73.3-82.0] 0.003
A% Hemoglobin 1.1[-46.5-71.7] 2.1[-25.0-71.7] -13.9 [-46.5 — 41.1] 0.001
A% Platelet 11.2 [-91.4 - 607.5] 14.7 [-81.6 — 607.5] -24.7 [-91.4-219.7] 0.044

Tablo 3. Korunmus ejeksiyon fraksiyonlu kalp yetmezligi hastalarinda izlem boyunca laboratuvar parametrelerdeki degisim

LDH: laktat dehidrogenaz, NLR: nétrofil/lenfosit orani

diizeylerinin mortalite riskinde anlamli etkileri oldugu
belirlenmistir. Plazma sodyum seviyelerindeki her birim
azalma, LDH seviyelerindeki her birim artis ve A% Kreatinin
oranlarindaki her birim artis, mortalite riskini sirasiyla %11,
%1 ve %2 arttirmistir; Hemoglobin dislis oranlarindaki her
birim azalma ise mortalite riskini %7 azaltmistir.

Cok degiskenli lojistik regresyon analizinde, A% Kreatinin
(p=0.042) ve A% Hemoglobin (p=0.023) degiskenlerinin
mortalite riski Gzerinde anlamli etkileri oldugu tespit
edilmistir. Buna gore, A% Kreatinin oranlarindaki her birim
artis mortalite riskini %3 arttirrken, A% Hemoglobin

oranlarindaki her birim azalma mortalite riskini %16
azaltmistir (Tablo 4).

Tartisma

CGalismamiz, korunmus ejeksiyon fraksiyonlu kalp yetmezIigi
tanisi almis hastalarda mortalite belirteglerinin retrospektif
olarak incelenmesine  odaklanmistir.  Arastirmamizin
sonuclari, mortaliteyi 6ngoren cesitli klinik ve laboratuvar
parametrelerinin 6nemini ortaya koymustur. Bu bulgular,
mevcut literatiirle karsilastirildiginda, alanimizdaki bilgi
birikimine dnemli katkilar saglamaktadir. Demografik veriler
literatlr ile karsilastirildiginda cinsiyet dagilimi ve vyas
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Yas

Cinsiyet: Kadin /Erkek
HT: Var / Yok

DM: Var /Yok

Etiyoloji: ref.=iskemik
Sepsis
Romatolojik/Otoimmun
Renal

Diger

Vasopressor Kullanimi: Evet /Hayir
Hemodiyaliz: Evet /Hayir
Plazma Sodyum-1

LDH-1

A% C-Reaktif Protein

A% Kreatinin

A% Platelet

A% Hemoglobin

Tek Degiskenli Lojistik Regresyon

Odabas ve ark.

Cok Degiskenli Lojistik Regresyon

OR [%95 GA] p-degerleri OR [%95 GA] p-degerleri
0.99 [0.96 — 1.04] 0.999 - -
0.64 [0.18 — 2.25] 0.485 - -
0.36 [0.09-1.33] 0.127 - -
0.56 [0.15—-2.04] 0.379 - -
0.46 [0.08 —2.61] 0.378 - -
0.76 [0.16 — 3.58] 0.726 - -
0.22 [0.02 -2.02] 0.180 - -
0.01 [0.01-0.02] 0.994 - -
7.57 [2.02 - 28.43] 0.003 3.07 [0.19-50.79] 0.433
8.07 [1.65 —39.53] 0.010 8.54 [0.36 —200.95] 0.183
0.89[0.82-0.98] 0.018 0.87[0.74-1.04] 0.118
1.01[0.99-1.01] 0.002 1.01[0.99-1.01] 0.104
1.01[0.99-1.01] 0.639 - -
1.02 [1.01-1.03] 0.002 1.03 [1.01-1.06] 0.042
0.99 [0.98 -1.01] 0.242 - -
0.93 [0.88-0.98] 0.005 0.84[0.72-0.98] 0.023

Tablo 4. Korunmus ejeksiyon fraksiyonlu kalp yetmezligi hastalarinda mortalite riskine etki eden olasi faktorler igin lojistik regresyon analizi sonuglari

LDH: laktat dehidrogenaz
OR: Odds orani, GA: Glven aralig

ortalamasi literatir ile uyumlu saptanmistir. Yancy ve
arkadaslarinin  ADHERE veri tabanini kullanarak, 26322
korunmus ejeksiyon fraksiyonlu kalp yetmezligi tanih
hastada yaptiklari ¢ok merkezli retrospektif calismada
ortalama yas 73,9+13,2 bulunmustur. Hastalarin %62’sinin
kadin oldugu gortlmustir (12). I-PRESERVE c¢alismasinda
yapilan subgrup analizlerinde %60 kadin ve ortalama yas 72
17 bulunmustur (13). DIG-PEF c¢alismasinda hastalarda
ortalama yas 67 ve % 41 kadin cinsiyette bulunmustur (14).
Bir diger korunmus ejeksiyon fraksiyonlu kalp yetmezligi
tanili hastalar igeren galisma olan CHARM-PRESERVE'de
ortalama yas 67 iken kadin cinsiyet %40 bulunmustur (15).
Eslik eden komorbiditelere bakildiginda ise calismamizda HT,
DM, kalp-damar hastaliklari sirasiyla %59, %49.5 ve %57,1
oranlarinda goézlemlendi. ADHERE c¢alismasinda hastalarin
%77'sinde HT, %45’inde diyabet, %50’sinde koroner arter
hastaligi gézlenmistir. Birgok ¢alismada HT %60’in lzerinde
bulunmustur. DM oranlarinda ise ¢alismalar arasinda
farkhhklar mevcuttur (12-15).

Etiyolojiler agisindan galismamiz ele alindiginda %27,6 oran
ile 6nde gelen etiyoloji iskemik kalp hastaligi idi. Avrupa
Kardiyoloji Dernegi Heart Failure Long-Term Registry
calismasinda korunmus ejeksiyon fraksiyonlu kalp yetmezligi
grubunda olan 1462 hastanin %24 (inde etiyolojinin iskemik
sebeplere bagh oldugu saptanmistir (16). Calismamizin
literatirden farkli olarak 6ne c¢ikan bir tarafi ise otoimmun
hastaliklari icermesidir. Korunmus ejeksiyon fraksiyonlu kalp
yetmezligi patogenezinde olan inflamasyon, otoimmun
hastaliklar seyrinde de benzer kardiyak -etkilenmeyle

sonuglanabilir ve klinik bulgular dikkatle
degerlendirilmelidir.

Mortalite orani g¢alismamizda %9.5 olup yogun bakim
Unitesinde izlenen hastalardaki mortalite ile benzer
saptanmistir (17,18). Mortalite analizlerinde calismamizda
yas, cinsiyet, komorbiditeler agisindan istatistiksel anlaml
fark saptanmamistir. Literatiir verileri incelendiginde DIG-
PEF calismasinin 3 yillik takipte mortalite analiz sonuglarina
bakildiginda cinsiyetin mortalite ile baglantisi
saptanmamistir  (18). Ayni  sekilde JASPER ve kore
¢alismasinda da anlamh farkhhk bulunamamistir (19,20).
Avusturalya kaynakli cinsiyet ve korunmus ejeksiyon
fraksiyonlu kalp yetmezligi iliskisini inceleyen bir calismada
tim sebepli mortalitede anlamh farklihk izlenmezken,
nonkardiyak 6limlerde kadin cinsiyetin istatiksel anlamhhk
saglayacak ¢ogunlukta oldugu, kardiyak 6limlerde ise erkek
cinsiyetin istatiksel anlamhlik saglayacak ¢ogunlukta oldugu
gorilmistir (21). Ulkemizde ise Mansur ve arkadaslarinin
calismasi cinsiyetin korunmus ejeksiyon fraksiyonlu kalp
yetmezligi hastalarinin mortalitesi (izerinde 6nemli bir etkiye
sahip  oldugunu vurgulamaktadir. Bu, gelecekteki
arastirmalarda cinsiyetin rolinin daha da derinlemesine
incelenmesi gerektigini ve cinsiyete 6zgl faktorlerin kalp
yetmezligi yonetimi ve tedavisinde daha fazla dikkate
alinmasi gerektigini gostermektedir.

Calismamizin ~ sonuglari,  vasopressor  kullanimi  ve
hemodiyaliz gereksinimi olan hastalarin mortalite riskinin
anlamli olarak daha yiksek oldugunu gostermistir. Ayrica,
plazma sodyum, LDH, A% Kreatinin ve A% Hemoglobin
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diizeyleri gibi biyokimyasal parametrelerin de mortalite riski
Uzerinde 6nemli etkileri oldugu belirlenmistir. Bu bulgular,
korunmus ejeksiyon fraksiyonlu kalp yetmezligi hastalarinin
yonetiminde ve tedavisinde dikkate alinmasi gereken 6nemli
parametrelerdir. Bu c¢alisma ayrica, mortalite ile iligkili
oldugu belirlenen  parametrelerin  zaman icindeki
degisimlerini de incelemistir. A% C-Reaktif Protein ve A%
Kreatinin oranlarinin izlemde hayatta kalan hastalarda
azalirken, vefat eden hastalarda arttigi gozlemlenmistir. Bu
degisimlerin mortalite riski Uzerindeki etkisi, 6zellikle ¢ok
degiskenli lojistik regresyon analizinde daha da
belirginlesmistir. ADHERE c¢alismasinda korunmus ejeksiyon
fraksiyonlu kalp yetmezligi hasta grubunda hastane igi
mortalite orani %2,8 iken, daha da artmis serum
kreatinininde (serum kreatinin > 2,0 mg/dl) daha yiksek
mortalite orani %4,8 bulunmustur. Renal yetmezlik LVEF
bagimsiz hastane ici mortalitede net bir risk faktord olarak
bulunmustur (12). DIG-PEF mortalite analizinde ise
glomeruler filtrasyon hizi azaldikga mortalitede artis oldugu
gosterilmistir (19). Kore’de yapilan korunmus ve diistk
ejeksiyon fraksiyonlu kalp yetmezligi gruplarinda mortalite
belirteci tanimlama g¢alismasinin multivariate analizinde
korunmus ejeksiyon fraksiyonlu kalp yetmezligi grubunda
vasopressor kullanimi kot prognoz ile iliskilendirilmistir
(20). Bu bulgular, hasta takibinde ve tedavi yanitlarinin
degerlendirilmesinde dikkate alinmasi gereken ©6nemli
gostergelerdir.

Biyokimyasal parametrelerin ikili kargilastirmalarinda NT-
proBNP-1 ile farklilik gérilmezken NT-proBNP-2 dlen grupta
daha yiiksek bulundu (p=0.024). A% NT-proBNP diizeyleri
her iki grupta da azalmis olmasina ragmen, izlemde hayatta
kalan hastalarda bu azalma anlamli olarak daha fazla
olmustur (p=0.043). NT-proBNP mortalite iliskisine
bakildiginda, 16 adet B tip natriliretik peptid ve 88 adet NT-
proBNP calismasinin oldugu sistemik bir derlemede kronik
stabil KY hastalarinin mortalite ve morbidite 6ngordiirlicisu
olabilecegi gorilmustir. Ancak buradaki kisithlk, bu kohort
calismalar ya diasiik ya da korunmus ejeksiyon fraksiyonlu
kalp yetmezligi hastalarinda yapilmis ancak iki grup ayri ayri
degerlendirilmemistir (24). Korunmus ejeksiyon fraksiyonlu
kalp yetmezligi hastalarinda yapilan JASPER galismasinda da
yatis sirasindaki brain natrilretik peptid (BNP) ile mortalite
arasinda iliski bulunmamasina ragmen sonlanim sirasindaki
BNP degeri ile mortalite arasinda iliski bulunmustur (19).
Calismamizda, plazma sodyum-1 (p=0.014), dizeylerinin
mortalite riskinde anlamli etkileri oldugu belirlenmistir.
Plazma sodyum seviyelerindeki her birim azalma, mortalite
riskini arttirmistir. Hiponatreminin KY’de mortalite ve tekrar
yatisin glcli bir dngordiriicisi oldugu literatlrde belirtilmis
olup sonuglarimiz literatiir ile uyumludur. (23) Korunmus
ejeksiyon fraksiyonlu kalp yetmezligi tanili hastalarda dusiik
serum sodyum degeri ile mortalite arasinda iliskiyi inceleyen
bir baska calismada ise dlsik serum sodyum degeri
grubunda KY iliskili olay ve kardiyovaskiler 6lim artmis
bulunmustur (24). Hemogram parametrelerine bakildiginda
ise lenfosit-1, notrofil-1, notrofil-2 ve NLR-1degerlerinde
gruplar arasinda farkhlik saptanmazken mortalite grubunda
lenfosit-2 diizeyleri(p:0,003) daha dusik ve NLR-2(p:0.007)
daha yiksek saptandi. Bu veriye gore yatis esnasinda degil
ama tedavi sonrasinda lenfosit sayisindaki azalma ve NLR de
artis mortalite iliskili bulundu. Tek merkezli akut

Odabas ve ark.
dekompanse KY hastalarinda yapilan bir calismada NLR
dizeyleri 3 gruba ayrilmis ve mortalite ile iliskisi analiz
edilmis ve yuksek NLR degerinin mortalite iliskili oldugu
gorilmustdr. Dusik ve korunmus ejeksiyon fraksiyonlu kalp
yetmezligi hastalari igin ayri analiz yapildiginda da benzer
sonuglar elde edilmistir (25). Lenfopeni farkli sebeplere bagli
akut ve kronik KY’de yine artmis mortalite ile iliskili
bulunmustur (26,27). Bu sonugclar klinik pratikte sikca
kullandigimiz laboratuvar parametrelerinin  bu hasta
grubunun takibindeki dnemini ortaya koymaktadir.

Kisithhklar

Retrospektif tasarim ve tek merkezli olmasi ¢alismamizin
kisithiliklaridir. Ayrica korunmus ejeksiyon fraksiyonlu kalp
yetmezligi tanili hastalarda alt gruplardaki az hasta sayisi
nedeni ile alt grup analizlerine gidilememistir. Ancak bu
konuda yapilacak prospektif calismalar literatiire katki
saglayacaktir.

Sonug
Calismamiz, mortaliteyi etkileyen faktorlerin detayli bir

sekilde incelenmesiyle, korunmus ejeksiyon fraksiyonlu kalp
yetmezligi olan hastalarin yonetimi ve tedavisinde 6nemli
katkilar saglamaktadir. Bu bulgular, hastalarin prognozunu
daha iyi anlamak ve tedavi stratejilerini buna gore ayarlamak
icin kritik 6Gneme sahiptir.

Cikar Catismasi: Yazarlar g¢ikar ¢atismasi bildirmemislerdir.

Finansal Destek: Bu calisma herhangi bir finansal destek
almamistir.

Yazar Katkisi: FO; literatlir tarama, ¢calisma plani, veri girisi,
makale yazimi; SMKB; literatir tarama, calisma plani,
istatistik, makale yazimi; DB; literatlir tarama, istatistik,
makale diizenleme.

Etik Kurul Onayi: Ege Universitesi Hastanesi Etik Kurulu
calismayi onaylamistir (18-2/28 karar numarasi).
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Analysis of Flood Disasters in Tiirkiye and Their Effects on Health

Tiirkiye’de Meydana Gelen Sel Afetlerinin Analizi ve Saglik Uzerine Etkileri

Mukadder Tortumlu®™, Yusuf Ali Altunci?
ABSTRACT

Aim: In this research, it is aimed to reveal the effects on health
in the light of current literature by analyzing the types of flood
disasters that have occurred in Turkey since 1948 and the number
of deaths/injuries caused by floods.

Material and Methods: It is a cross-sectional, retrospective and
descriptive research. In the study, flood disasters that occurred in
Turkey between 1948 and 2023 were analyzed. The data of the
study were taken from the International Emergency Disasters
Database (EM-DAT). In the study, the analysis of floods in Turkey
according to seasons, regions, years and flood types, and the
number of deaths and injuries were evaluated in the SPSS statistical
program. Descriptive statistics are given as number of units (n),
percentage (%), median, minimum, maximum and interquartile
distance values. Normal distribution of the data of numerical
variables was evaluated with the Shapiro Wilk normality test.
Statistical significance level was accepted as p<0.05.

Results: There are 389 disaster event records for Turkey in the
EMDAT database from 1948 to the present. 55 of these disasters
were floods, and 7,005,015 people in the world and 3691 people in
Turkey lost their lives due to floods. In our study, it was found that
the frequency of occurrence of flood types in Turkey is the same,
there is a numerical difference in the frequency of occurrence of
floods by region, and there is no statistically significant difference
according to seasons. The number of flood events has been
increasing over the years, but the number of flood-related deaths
is gradually decreasing.

Conclusion: Although the number of flood-related deaths has
decreased in recent years with improved risk awareness and risk
reduction measures such as structural flood defenses and
hydrometeorological forecasts and warnings, the number of flood
disasters is gradually increasing in the world and in Turkey. To
reduce the devastating health and socio-economic impacts of
floods on societies, a deeper understanding of risk assessments and
their distinct causes is required. The number of interdisciplinary
studies should be increased to better understand the danger
potential of floods and to take the necessary precautions.

Keywords: Flood types, flood effects, flood analysis, flood
disaster, Turkiye and flood

Gonderim: 15 Ekim 2023

Kabul: 14 Haziran 2024

oz

Amag: Bu arastirmada Turkiye’de 1948 yilindan glnimize
kadar meydana gelmis sel afetlerinin tirleri ve sellerin neden
oldugu 6lim/yaralanma sayilari analiz edilerek, glncel literatir
esliginde saghk Uzerindeki etkilerinin ortaya konulmasi
amaglanmistir.

Gere¢ ve Yontemler: Kesitsel-retrospektif ve tanimlayici
nitelikte bir arastirmadir. Calismada 1948-2023 vyillari arasinda
Turkiye’de meydana gelmis sel felaketlerinin analizi yapilmistir.
Calismanin verileri Uluslararasi Acil Afet Veri Tabanindan [the
Emergency Disasters Database (EM-DAT)] alinmistir. Calismada
Turkiye'deki sellerin mevsimlere, bolgelere, yillara ve sel tirlerine
gore analizi, 6lim ve yaralanma sayilari SPSS istatistik programinda
degerlendirilmistir. Tanimlayici istatistikler birim sayisi (n), ylzde
(%), medyan, minimum, maksimum ve Kkartiller arasi uzaklik
degerleri olarak verilmistir. Sayisal degiskenlere ait verilerin normal
dagilimi Shapiro Wilk normallik testi ile degerlendirilmistir.
istatistiksel olarak anlamlilik diizeyi p<0.05 kabul edilmistir.

Bulgular: EMDAT veri tabaninda 1948’den gliniimiize kadar
Turkiye'ye ait 389 afet olayi kaydi bulunmaktadir. Bu afetlerden 55’i
sel olup, diinyada 7.005.015 kisi, Ttirkiye’de ise 3691 kisi sele bagl
hayatini kaybetmistir. Calismamizda Turkiye'deki sel tdrlerinin
gorilme sikliklarinin ayni oldugu, sellerin bolgelere gore goriilme
sikliklari arasinda sayisal olarak farklihk bulundugu, mevsimlere
gore ise istatistiksel olarak anlamh bir farkliik olmadigi
bulunmustur. Sel olaylarinin sayisi yillar iginde giderek artmakta
ancak sele bagh 6lum sayilari giderek azalmaktadir.

Sonug: Son yillarda gelismis risk farkindaligi ve yapisal sel
savunmalari gibi risk azaltma onlemleri ve hidrometeorolojik
tahminler ve uyarilar ile sele bagh olimlerin sayisi azalsa da
diinyada ve Turkiye'de sel afetlerinin sayisi giderek artmaktadir.
Sellerin toplumlar (zerindeki yikici saghk ve sosyo-ekonomik
etkilerini azaltmak igin, risk degerlendirmelerinin ve belirgin
nedenlerinin daha derinden anlasiimasi gerekmektedir. Sellerin
tehlike potansiyelinin daha iyi anlasiimasi ve gerekli 6nlemlerin
alinmasi igin disiplinler arasi arastirmalarin sayisi arttirilmalidir.

Anahtar Kelimeler: Sel tipleri, sel etkileri, sel analizi, sel afeti,
Tirkiye ve sel

! Department of First Aid and Emergency Care, Vocational School of Health Services, Izmir Katip Celebi University, Izmir, Tiirkiye

2Department of Emergency Medicine, Faculty of Medicine, Ege University, lzmir, Tirkiye

Corresponding Author: Mukadder Tortumlu Adress: Department of First Aid and Emergency Care, Vocational School of Health Services, izmir Katip Celebi
University, lzmir, Turkiye. Telephone: +90 505 3788202 e-mail: mukadder.ozbek@ikcu.edu.tr
Atif icin/Cited as: Tortumlu M, Altunci YA. Analysis of Flood Disasters in Tirkiye and Their Effects on Health. Anatolian J Emerg Med 2024;7(2):74-80.

https://doi.org/10.54996/anatolianjem.1376324.



https://doi.org/10.54996/anatolianjem.1376324
https://orcid.org/0000-0001-8493-4641
https://orcid.org/0000-0002-4803-5419

Sel felaketlerinin analizi

Giris

Toplumlari, basta can kayiplari olmak Uzere saghk
hizmetlerini, sosyolojik, ekonomik ve kentsel altyapilari
bozan, insan yasaminin normal seyrini kisa veya uzun siireli
kesintilere ugratan bolgenin veya (lkenin bas etme
kapasitelerini asan olaylar genel bir ifade ile “afet” olarak
tanimlanmaktadir. Diinyada bircok tlke sahip oldugu cografi,
iklimsel, jeolojik ve topografik Ozelliklerine bagh olarak
meteoroloji kaynakli afetlere maruz kalmaktadir. Tlrkiye'de
meteorolojik karakterli afetlerin gériilme sikligi her gegen yil
artmakta olup, siklikla meydana gelen afetlerden biri sel/su
baskini olaylaridir (1).

Sel, diinya capinda tim dogal afetler arasinda en sik gorilen
ve en maliyetli olan afet gesitlerindendir (2). Seller en ¢ok,
ani/ kuvvetli yagislar ve kar erimesi sonucu nehir
yataklarindan tasmalari sonucu meydana gelir. Nifus artisi,
carpik kentlesme, yapilan yeni vyollar, elverissiz tarim
yontemleri nedeniyle daha genis alanlarda toprak
kullanilmasi, orman ve yesil alanlarin tahribi sel olaylarinin
artisinda etkili olan nedenlerin basinda gelmektedir (3).
Dinya nifusunun yaklasik %20Q’sinin, kiiresel Isinma
sirasinda artan taskin olaylarindan kaginilmaz olarak
etkilenebilecek nehir havzalarinda yasadigi bilinmektedir (4).
Diger yandan okyanustaki depremler ve volkanik patlamalar
sonucu olusan tsunami adi verilen dev okyanus dalgalari,
karalarin i¢ kesimlerine dogru girerek etkili olmaktadir (3).
Seller; yavas, hizli ve ani gelisen seller olarak siniflandirilir. Bir
hafta veya daha uzun bir sire icinde olusan sellere yavas sel,
bir-iki gtin icinde olusan sellere hizli sel, saatlik slre icinde
olusan sellere ani sel denir (5,6). Ani sel olaylari kirsal
alanlarda daha yiiksek oranda meydana gelme olasiligina
sahipken, kentsel alandaki tek bir olayin etkileri, altyapi
arizalarinin bir sonucu olarak hem dogrudan hem de dolayh
bicimde daha fazla insani etkileyerek daha fazla zararh
olabilir (7,8,9). Olusum yeri bakimindan seller, kiyi seli, sehir
seli, kuru dere seli, baraj/golet seli ve akarsu (dere ve nehir)
seli olarak adlandirilir (10).

Sellerin  toplumlarin saghg Gzerinde ©6nemli etkileri
bulunmaktadir (11,12). Bu etkiler; ani (acil) etkileri, orta
vadeli etkileri ve uzun vadeli etkileri olarak ortaya cikar.
Sellerin ani etkileri; bogulmalar, yaralanmalar, hipotermi,
hayvan isiriklari, niifus tahliyesi, saglik calisanlarinin ve temel
ilaglarin kithgr ve saglik altyapisinin zarar gérmesi olarak
gorilmektedir. Orta vadeli etkileri; yaralanmalarin
komplikasyonlari, zehirlenmeler, ruh saghg bozukluklari,
bulasici hastaliklar ve aglk durumlari sayilabilir. Uzun vadeli
etkileri ise; kronik hastaliklar, sakatliklar, koti ruh saghgi ve
yetersiz beslenmedir. Sellerin ¢ok uzun slireye yayilan
olumsuz etkileri toplumlarin basa ¢ikma kapasitesini
zorladigr gibi acil saglk hizmetlerinin kapasitesini de
zorlamaktadir (1).

Afetlerde acil saglik hizmetlerinin sahada ve acil servislerde
etkin bir sekilde yiritilmesi gerekmektedir (13). ideal olan,
hastalarin sahada triyajlarinin ve acil mudahalelerinin
baslatilarak  hastane acil servislerine ambulanslarla
tasinmasidir (14). Ancak uygulamada her zaman bdyle
olmamaktadir. Hastalar afet veya olaganisti durumlarda
kendileri, cevredekiler veya baska kurumlarca hastane acil
servislerine nakledilmektedir. Tokyo metrosunda meydana
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gelen sarin gazi saldirisinda; hastalarin yiizde 35'i ylirliyerek,
yuzde 24’U taksiyle, yluzde 13,5’i Ozel aragla, yuzde 13’0
ambulans disi itfaiye araciyla, ylzde 7’si ambulansla, ytizde
1,40 polis araci, %6’si baska yollarla ile dogrudan acil
servislere nakledilmistir (15). Benzer sekilde Dinya Ticaret
Merkezi’'ne yapilan terdr saldirisi ardindan hastane acil
servislerinde miidahale edilen 7.364 hastadan yalnizca 504’G
(%6,8) ambulansla nakledilmistir (16). Bu orneklerden de
anlasilacagl gibi afetlerde ve olagandisi durumlarda acil
servisler dogrudan etkilenmekte, diinyanin her yerinde afet
miidahale zincirinin 6nemli bir unsuru olmaktadir (17,18).
Ramesh ve ark.nin sellerin acil servis is yikine etkileri
lzerine yaptiklari calismalarinda sellerin, astim, bocek
isiriklari, dehidrasyon, kardiyovaskiler hastaliklar ve ishal
sonuglariyla ilgili acil servis basvurularinda artisa neden
oldugunu tespit etmislerdir (19).

Sellerde hastaneleri ve acil servisleri dogrudan ilgilendiren
baska bir durum ise bu yapilarin hasar gérmesidir (20).
izmirde 1995 yilinda yasanan selde, Karsiyaka Devlet
Hastanesi, tiim izmir’de selin en biiyiik hasara neden oldugu
saghk kurulusu olmustur. Sadece acil saglk hizmetleri
vermek Uzere bulunan personel bile, hasarin boyutlari
nedeni ile herhangi bir saglik hizmeti verememistir (21).
Benzer durum Kuzey Teksas'taki onemli saghk
merkezlerinden biri olan Roberts hastanesinde yasanmistir
(22). Afetlerde saglik hizmetlerinin merkezi bir unsuru olan
acil servislerin, acil bakim hizmetlerine olan talep her gecen
yil artmaktadir. Son on yilda tim dilinyada yillik ortalama
%2,4 oraninda blylime orani kaydedilmistir (23). Bu
blylimeyi, afet olaylarinin da etkiledigi bilinmektedir
(22,24).

Sel afetlerine yonelik muhtemel kayiplarin ve tehlikelerin
bertaraf edilmesi, yardima ihtiyaci olanlarin tespit edilmesi
ve kurtarilmasi, acil yardim ihtiyaclarinin karsilanmasi ve
arama kurtarma konularinda kapasitenin gelistirilmesi;
meydana gelen sellerin etki blylklGgiiniin dogru analizi ile
mimkindir (6). Planlamalarin etkin bir sekilde yapilmasi
icin, yasanmis sel afetlerindeki tehlikelerin ve hasarlarin tim
yonleri ile analiz edilmesi gerekmektedir (1). Bu ¢alismada
Tirkiye’de 1948 yilindan glinimize kadar meydana gelmis
sel felaketlerinin analiz edilmesi; bolgelere, yillara, sel
tiplerine gore siniflandirilmasi ve mevcut durumun ortaya
konulmasi amacglanmaktadir. Arastirmanin, sel afetlerine
karsi yapilacak planlama ve hazrliklara katki saglamasi
beklenmektedir.

Gereg ve Yontemler
Bu arastirmada 1948-2023 villari arasinda Tirkiye'de
meydana gelmis sel felaketleri retrospektif olarak analiz
edildi. Calismanin verileri Uluslararasi EM-DAT veri
tabanindan alindi. EM-DAT, Belgika, Ottignies-Louvain-la-
Neuve'deki Louvain Universitesi'ndeki Afet Epidemiyolojisi
Arastirma Merkezi (CRED) tarafindan isletilmekte olan,
diinya ¢apinda 1900 yilindan giinimiize kadar 26.000'den
fazla afet ve etkileri hakkinda temel verileri iceren, acik
erisimli ve (icretsiz olarak erisilebilen bir veri tabanidir. EM-
DAT'In ana bilgi kaynaklari BM kuruluslari, hiikiimet ve sivil
toplum kuruluslari, sigorta sirketleri, arastirma enstitileri ve
basin ajanslaridir.
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Afetlerin EM-DAT veri tabanina dahil edilmesi icin cesitli
kriterler kullanilmaktadir. Bu kriterler;

Oliimler: 10 veya daha fazla kisinin 8limd,

Etkilenen kisiler: Etkilenen/yaralanan/evsiz kalan 100 veya
daha fazla kisi,

Onemli felaket: 6rnegin “on yilin en kétii felaketleri”,
Onemli hasarlar: “en maliyetli felaket” gibi,

Uluslararasi ¢agri: olaganisti hal (6).

S6z konusu olay, bu kriterlerden en az birini karsilandiginda
veri tabanina girisi yapilir.

Veri Toplama

EMDAT veri tabaninda Tirkiye'ye ait sel afetlerine iliskin
veriler 1948 yilinda bagladigindan, ¢alisma 1948 yili ve
sonrasindaki veriler kullanilarak tasarlandi. Calisma
verilerinin kullanimi i¢in kurumdan mail yoluyla izin alindi.
Sel afetlerine iliskin veriler 17 Temmuz 2023 tarihinde EM-
DAT veri tabanindan excel formatinda indirildi. Alinan
veriler, sel olaylarina iliskin tim bilgileri icerecek sekilde
stzilildi. Sel alt tipleriile ilgili bazi verilerde eksiklikler oldugu
goruldu. Eksik veriler veri tabaninda bulunan gun, ay, yil
bilgileri ve sehir bilgileri kullanilarak o felaketlerle ilgili
yazilmis makalelerden, Devlet Su isleri veri tabani, Afet isleri
Genel Madarlugi, Afet ve Acil Durum Yonetimi Baskanligi,
Deslnventar veri tabanlari arastirilarak ulasildi (3,25). Hangi
eksik verilerin hangi kaynaktan bulundugu ve tamamlandigi
bilgisi kayit altina alindi.

Arastirmanin Etik Yoni

Arastirma icin Ege Universitesi Tibbi Arastirmalar Etik
Kurulundan 26.01.2023 tarihinde, 23-1.1T/24 karar
numarasi ile yazil izin alinmistir.

Istatistiksel Analiz

Veriler IBM SPSS Statistics Standard Concurrent User V 26
(IBM Corp., Armonk, New York, ABD) istatistik paket
programinda degerlendirildi. Tanimlayici istatistikler birim
sayisi (n), yuzde (%), medyan, minimum, maksimum ve
kartiller arasi uzaklik degerleri olarak verildi. Sayisal
degiskenlere ait verilerin normal dagilimi Shapiro Wilk
normallik testi ile degerlendirildi. Sayisal degiskenler igin iki
grup karsilastirmalari Mann-Whitney U testi, ikiden fazla
grup karsilastirmalari  Kruskal-Wallis testi ile yapild.
Kategorik  degiskenlerin  karsilastinimasinda ki kare
analizlerinden Fisher exact test kullanildi. Ki Kare analiz
sonuglarinin 6nemli bulunmasi durumunda alt grup analizleri
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Bonferroni dizeltmeli iki oran Z testi ile yapildi. Sayisal
degiskenler arasi iliskiler Spearman korelasyon katsayisi ile
degerlendirildi. p<0,05 degeri istatistiksel olarak 6nemli
kabul edildi.

Bulgular

Galismanin bulgularina EMDAT veri tabanindan indirilen veri
seti kullanilarak ulasildi. Veri tabaninda Turkiye’'ye ait 389
afet kaydi bulunmaktadir. Sel olaylarina iliskin 55 kayit
bulunmaktadir. Bu sel olaylarina iliskin bulgular asagida yer
almaktadir (Tablo 1). Calismaya 54 sel olayi dahil edilmis,1
sel olayina ait sel alt tipi bilgisine ulasilamamigtir. Sel alt
tiplerinin 25’i (%46,3) ani sel, 25’i (%46,3) nehir seli ve 4’U
(%7,4) ani sel + nehir selidir. Tablo 1’e gére ani sel tipinin 15’
(%60,0), nehir sel tipinin 10’u (%40,0) ve ani ve nehir sel
tipinin birlikte oldugu sellerin 1’i (%25,0) yaz ayinda
gerceklesmistir. Mevsimlere gore sel alt tiplerinin dagilimi
istatistiksel olarak benzerdir (p=0,561).

Tablo 2’de bolgelere gore sel olaylarinin sayisi ve bolgelere
gore sel alt tipleri karsilastirilmistir. Bir sel olayl ayni anda
birden fazla bolgede gergeklesebildigi icin sel olayi sayisi 69
olarak gorulmektedir. En fazla sel olayinin Karadeniz Bélgesi,
en az sel olayinin ise Ege Bolgesinde gerceklestigi
gorilmektedir. Karadeniz Bolgesi'nde 18, Ege Bolgesi’'nde ise
6 sel olayi goriilmustiir. Bolgelere gore sel alt tiplerinde ani
sel gorilme sayisi Ege Bolgesi'nde 3 (%50,0), Marmara
Bolgesi'nde 6 (%66,7), Akdeniz Bdlgesi'nde 3 (%27,3), ig
Anadolu Bolgesi'nde 3 (%42,9), Karadeniz Bolgesi'nde 10
(%55,6), Dogu Anadolu Bolgesi’'nde 2 (%22,2) ve Gilineydogu
Anadolu Bolgesi'nde 4’tir (%44,4). Bolgelere gore sel alt
tiplerinin dagilimi istatistiksel olarak farkli degildir (p=0,366).
Tablo 3’e gore 6lim sayilari 5-19 araliginda; kis ayinda 4
(%57,1), ilkbahar ayinda 5 (%38,5), yaz ayinda 9 (%34,9) ve
sonbahar ayinda 1’dir (%14,3). Olim sayilarinin dagilhimi
mevsimlere gore istatistiksel olarak farkhhk
gostermemektedir.

Tablo 4’e gbre ani sel olaylarinin 9’unda (%37,5), nehir seli
olaylarinin 9’unda (%36,0) ve ani sel + nehir seli olaylarinin
1’inde (%25,0) 6lim sayisi 5-19 araligindadir. Sel alt tiplerine
gore  Olim  sayilarinin  istatistiksel  olarak  fark
bulunmamaktadir (p=0,491). Ani sel sonucu ortaya ¢ikan
yarali sayisi nehir seli gore istatistiksel olarak yuksektir
(p=0,036). Ani sel ile nehir seli alt tiplerinde meydana gelen
hasar arasindaki fark istatistiksel olarak 6nemli degildir
(p=0,283).

Sel Alt Tipleri Test istatistikleri
Ani seller Nehir Seli (Riverine A+N Sel
(Flash Flood) Flood) (F+R Flodd) Test degeri p degeri’
n (%) n (%) n (%)
Kis 3(12,0) 4 (16,0) 1(25,0)
ilkbahar 4 (16,0) 7(28,0) 2(50,0)
4,744 0,561
Yaz 15 (60,0) 10 (40,0) 1(25,0)
Sonbahar 3(12,0) 4(16,0) 0(0,0)

Tablo 1. Mevsimlere Gore Sel Alt Tiplerinin Karsilastiriimasi (n=54)
n: Sayl, %: Stitun yiizdesi, *: Fisher exact test
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Sel Alt Tipleri Test istatistikleri
Sel Sayi Ani Sel Nehir Seli A+N Seli
n (%) n (%) n (%) (Ani sel + Nehir seli) Test degeri p degeri’
n (%)
Ege 6(8,7) 3(50,0) 3(50,0) 0(0,0)
Marmara 9(13,0) 6 (66,7) 3(33,3) 0(0,0)
Akdeniz 11 (15,9) 3(27,3) 7(63,6) 1(9,1)
i¢ Anadolu 7(10,1) 3(42,9) 2(28,6) 2(28,6) 11,702 0,366
Karadeniz 18 (26,1) 10 (55,6) 7 (38,9) 1(5,6)
Dogu Anadolu 9(13,0) 2(22,2) 7(77,8) 0(0,0)
Giineydogu Anadolu 9(13,0) 4(44,4) 5 (55,6) 0(0,0)
Toplam 69 (100,0)
Tablo 2. Bolgelerin Sel Sayisi ve Bolgelere Gore Sel Alt Tiplerinin Karsilagtirilmasi (n=69)
n: Sayl, %: Satir ylizdesi, ": Fisher exact test
Sel Alt Tipleri Test istatistikleri
Olim Sayisi Kis ilkbahar Yaz Sonbahar Test degeri p degeri'
Yok 1(14,3) 3(23,1) 3(11,5) 0(0,0)
<5 0(0,0) 3(23,1) 7 (26,8) 1(14,3)
5-19 4(57,1) 5(38,4) 9 (34,8) 1(14,3) 12,546 0,321
20-99 1(14,3) 2(15,4) 6(23,1) 5(71,4)
100-199 1(14,3) 0(0,0) 1(3,8) 0(0,0)
Tablo 3. Sel Olim Sayilarinin Mevsimlere Gére Dagilimi
n: Sayl, %: Siitun yiizdesi, *: Fisher exact test
Sel Alt Tipleri Test istatistikleri
Ani sel Nehir seli A+N Seli
. Test degeri p degeri'
Olum Sayisi n (%) n (%) n (%)
Yok 4(16,7) 2(8,0) 1(25,0)
<5 4(16,7) 7(28,0) 0(0,0)
5-19 9(37,5) 9 (36,0) 1(25,0) 7,298 0,491
20-99 7(29,2) 6(24,0) 1(25,0)
100-199 0(0,0) 1(4,0) 1(25,0)
n=10 n=6
Yarali Sayisi 47 (15-360) 5(1-11) 2,236 0,036
Maddi Hasar n=8 n=4 1,106
0,283

170000 (977000) 32500 (98625)

Tablo 4. Oliim/Yarali Sayilarinin ve Maddi Hasarlarin Sel Alt Tiplerine Gére Karsilagtirilmasi

n: Sayi, %: Siitun yiizdesi, *: Fisher exact test. Veriler medyan (minimum-maximum) degerleri olarak verilmistir. : Mann-Whitney U testi. Veriler medyan

(kartiller arasi uzaklik) degerleri olarak verilmistir. ¥ Mann-Whitney U testi.
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Bolgeler Test istatistikleri
Ege Marmara Akdeniz ic Anadolu Karadeniz Dogu Glineydogu Test degeri P
Anadolu Anadolu degeri

Yok 1(16,7) 1(11,1) 1(9,1) 2(28,6) 2(11,1) 1(11,1) 1(11,1)
<5 1(16,7) 3(33,3) 1(9,1) 3(42,9) 3(16,7) 1(11,1) 2(22,2)
5-19 3 (50,0) 4 (44,4) 5 (45,5) 1(14,3) 8 (44,4) 3(33,3) 1(11,1) 20,282 0,772
20-99 1(16,7) 1(11,1) 3(27,3) 1(14,3) 5(27,8) 4(44,4) 5 (55,6)
100-199 0(0,0) 0(0,0) 1(9,1) 0(0,0) 0(0,0) 0(0,0) 0(0,0)

Tablo 5: Olim Sayilarinin Bélgelere Gére Karsilastirilmasi
n: Sayl, %: Siitun yiizdesi, *: Fisher exact test

Tablo 5’e gore o6lim sayilarinin dagihmi bdlgelere gore
istatistiksel olarak farklh degildir (p=0,772).

Sekil 1’e gore vyillar ile 6lim sayilari arasinda istatistiksel
olarak dnemli orta diizey negatif korelasyon bulunmaktadir
(rho=-0,554; p<0,001). Yillar gectikce 6lim sayilarinda disis
gozlemlenmektedir.

200 .

1504

100+

Oliim Sayilan

50+

T T T T T
1940 1950 1960 1970 1980 1990 2000 2010 2020
Yillar

Sekil 1. Yillara gére 6liim sayilarinin dagilimi

Tartisma

Seller, tasan sularin genellikle kuru olan araziyi sular altinda
birakmasiyla olusan, can kayiplarina, kisisel mallarin ve
altyapilarin zarar gérmesine neden olan ve en sik gorilen
dogal afet turtdir (26). EMDAT veri tabaninda selin alt
tipleri, nehir seli, ani sel ve kiyi seli olarak siniflandirilmistir.
Nehir sellerinin yogun oldugu llkeler sirayla; italya, Almanya,
Fransa ve Polonya’dir. ispanya ise tiim sellerin ani sel tipinde
oldugu gorilen farkli bir 6rnegi teskil etmektedir (27).
Turkiye’de sel alt tiplerinin gérilme sikliginda istatistiksel
olarak anlamli bir fark olmadigi gorilmastir (Tablo 1).
Ulkemiz icin her sel tipine karsi hazirlikli olunmasi
distnulmektedir.

Avrupa’da ani seller sonbahar-yaz aylarinda daha yiiksek
siklik gostermektedir. Bildirilen ani sellerin yaklasik %52'si
sonbaharda ve %39'u yaz aylarinda meydana gelmektedir.
Nehir taskinlarinin ¢gogunlukla %43 sonbahar, %29 ilkbahar
ve %24 yaz aylarinda meydana geldigi bildirilmistir (27).
Cin'de en yogun sel olaylarinin yaz mevsiminde, temmuz ve
agustos aylarinda yasandigi gorilmastir (28). Calismamizda
sellerin zamansal dagihminda istatistiksel olarak bir fark

yoktur (Tablo 1). Dolayisiyla tlkemiz, diger Ulkelere nazaran
her mevsim sel tehdidi altinda olan bir tlkedir. Olusturulacak
koruyucu/6nleyici faaliyetler bu minvalde planlanmalidir.
CGalismamizda Tirkiye’de sellerin ve sel turlerinin bolgelere
gore dagiliminda anlamh bir farkhlik olmadigi, bazi sellerin
birden fazla bolgede yasanmasi nedeniyle sel olayi sayisi 69’a
ciktigr gorilmistlr (Tablo 2). Tablo 2'ye gére en fazla sel
olayinin goriildigl bolge Karadeniz Bolgesi, en az sel olayinin
gorildigl bolge ise Ege Bélgesi’dir (Tablo 3). Ozellikle
Karadeniz bolgesi icin kayiplari aza indirmek adina daha fazla
tedbir alinmalidir.

italya'da 1279 ile 2002 yillari arasinda &limlere,
yaralanmalara, kayiplara ve evsizlige neden olan sel olaylari
analizinde, en fazla can kaybinin (7713, %36,8) eylll ayinda
oldugu gérilmistir. italya’da yagish gecen sonbaharin hem
seller hem de heyelanlar icin en yikici mevsim oldugu tespit
edilmistir (29). Ulkemizde seller ve sele bagh 6limler en fazla
yaz aylarinda goriilmekte, en ¢ok sel olayl haziran ayinda
yasanmaktadir (6). Bu aylarda sellerin yogun olarak yasandigi
sehirlerde glvenlik tedbirleri, miidahale ekiplerinin sayisi ve
hazirhgi arttirilmahdir.

Calismamizda sel tiplerinin 6lim sayilari tzerinde farkh bir
etkisi olmadigi bulunmustur (Tablo 4). Ancak sel alt tiplerinin
neden oldugu yaralanma sayilarina bakildiginda ani sellerde
yaralanma sayilarinin ¢ok daha ylksek oldugu goriilmektedir
(Tablo 4). Teksas'ta yapilan bir ¢alismada, yiksek 6lim
vakalarinin ¢ogu, buyilk sehir merkezlerinde yasanan ani
sellerden kaynaklandigi bulunmustur (30). Cin’de 2011-2015
yillarinda vyapilan bir c¢alismada nehir taskinlarindan
kaynaklanan oluimler, toplam sel éliimlerinin %43,7'sini, ani
sel felaketlerinden kaynaklanan 6limler toplam o6limlerin
%56,3'linli olusturmaktadir. Calismada kiiclik ve orta 6lgekli
ani sel felaketi sonucu 1594 6lim ve kayip oldugu ortaya
konulmustur (28). Bu durum, ani sellerin beklenmeyen bir
hizla gelisme potansiyelinin, daha fazla 6lim ve kayiplara yol
acabilecegini dusiindiirmektedir. Ulkemizde de benzer
dzelliklerin  oldugu gérilmistir. Oncelikli amag, selin
olusumunun 6nlenmesidir. Onlenemeyen seller igin ise,
miimkin oldugunca can kaybina neden olmayacak sekilde
hazirliklarin yapilmasi gereklidir.

Diinyada son 10 yildaki sellerden kaynaklanan ekonomik
kayiplar, enflasyona gore diizenlendiginde, 1960’li yillara
gore 10 kat daha fazla oldugu gorilmektedir. Avrupa’da
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2002'deki maddi sel hasarinin, son 36 yil igindeki tim
yilllardan daha ylksek oldugu tahmin edilmektedir (27).
Turkiye’de 1948 yilindan beri sellere bagh maddi hasar
miktari 2793500 (‘000) ABD dolari oldugu gorilmektedir (6).
Sel tiplerinin maddi hasar lzerine istatistiksel olarak farkh bir
etkisi bulunmamaktadir (Tablo 4). Son yillardaki artan sel
felaketi hasarinin sebepleri, sosyo-ekonomik, politik ve bir
dereceye kadar cevresel sistemdeki degisimin sonucu olarak
yorumlanmaktadir (27,31). Ulkemizdeki sel felaketlerinin
artisinin da ayni sebeplerden oldugu disinilmektedir.
Sellerin neden oldugu 6lim sayilarinin Tirkiye’de bélgeler
arasinda farklilik géstermedigi goériilmustir (Tablo 5). Ancak
yillar ile 61im sayilari arasinda istatistiksel olarak 6nemli orta
dizey negatif korelasyon oldugu, vyillar gectikce olim
sayllarinin dusttga gorulmustir (Sekil 1). Bu durum, yillar
icinde artan sel olaylari ile 6lim sayilari arasinda ters oranti
oldugunu go6stermektedir. 2011-2015 yillarinda Cin’de
yapilan bir calismada da sellerden kaynaklanan ortalama
olim sayllarinda zamanla disls egilimi  oldugu
gorulmektedir (28). Avrupa'da ise buyiik sellerin neden
oldugu oOlumlerin son birkag yilda arttigi ve 6lim sayilarini
buyik olglide tekil olaylarin arttirdigi saptanmistir (27).
Calismamizda ve diger yapilan ¢alismalarda seller nedeniyle
yaralananlarin sayisinin, 6lenlerin sayisina kiyasla distk
oldugu bulunmustur. Dinya genelinde de bu durum
benzerlik gostermektedir (6,29). Bunun nedeni, insanlarin
sellere karsl 6limcul savunmasizligi olabilir, daha az dlgiide
bir nedeni ise, yaralilarin sayisindaki bilgilerin belirsizligi veya
eksikligidir. Bu noktada hidrometeorolojik tahmin
yontemlerinin daha etkin kullanilmasinin, sel riski ve sel
uyarilarinin  daha stk yapilmasinin  yararli  olacagi
distnulmektedir.

Turkiye’de sellerin ardindan yasanan vyaralanmalara ve
hastaliklara iliskin 6zel bir kayit sistemi olmadigindan,
arastirmamizin bulgularinda bdyle bir analiz yapilamamistir.
Ancak ani sellerin daha fazla yaralanmalara neden oldugu
(Tablo 4) ve bu yaralanmalarin hastalik ve 6zellikle de
enfeksiyonlara karsi duyarliigi arttirdigi bilinmektedir (1).
Diinya Saghk Orgiti (WHO), sellerin hemen ardindan
bulasici hastalik riskinin daha yiksek oldugunu agiklamistir
(26). Tayland'daki 2005 yilinda yasanan seli takip eden ayda,
cilt sorunlarindan sikayet eden 102 hastanin 59'una
enflamatuar dermatoz (%58) ve 40'inda (%39) enfeksiyoz cilt
hastaliklari teshisi konmustur (32). izmirde 1995 yilinda
yasanan sel felaketinde 62 kisi yasamini yitirmistir. Selden
sonra yedi kiside cilt enfeksiyonlari tespit edilmis, bir kisi de
bu nedenle yasamini yitirmistir (13). Mesleklere iliskin
yapilan epidemiyolojik arastirmalar, daha dnce sular altinda
kalan kuliibelerde uyuyan isciler arasinda cilt hastaligina
yakalanma riskinin 20 kat arttigini gostermistir (33).
Ulkemizde de iscilerin benzer alanlarda vyasadig
bilinmektedir. Bu konudaki hastalik risklerine karsi halk
uyariimali farkindalik c¢alismalari yapilmahldir. Enfekte
kemirgenlerin idrariyla kontamine olmus alanlarla dogrudan
cilt temasiyla bulasan bir hastalik olan leptospiroz, kiiresel
olarak sellerin ardindan gozlemlenmistir (34). Glineydogu
Asya'nin bircok yerinde endemik olan leptospirosis riskinin
sellerle birlikte artirdigi tespit edilmistir (26). 2004'de Hawaii
Universitesi kampiisiinde taskin temizligine katilan 90 kiside
atesli hastalik gelismis, iki 6grencinin sel sularindan

Tortumlu Ozbek et al.
leptospirosis kaptigi tespit edilmistir (35). Ulkemizde sellerin
ardindan yapilan temizlik ve tahliye calismalarinda sivil
vatandaslar da sikga dahil olmaktadir. Girilen sel sularinin
barindirdigi riskler hakkinda vatandaslar bilgilendirilmelidir.

Kisithhiklar

Turkiye’de sel olaylari ardindan sele baglh yaralanmalarin ve
hastaliklarin kayit altina alinmamasi nedeniyle bu konuda
analizler yapilamamis, sellerin saglik tizerine etkilerine iliskin
cok az calisma oldugundan tartisma kisminda Tirkiye’den
yeterince ornek verilememistir. EMDAT veri tabaninda
sellerin kag kilometrelik alani etkiledigi bilgisinde eksik veri
fazla oldugundan, bu veri ile ilgili analiz yapilmamigtir. EM-
DAT veri tabaninda bazi bdlgelerdeki olaylarin rapor
edilmemesi veya eksik raporlanmasi gibi nedenlerle veri
eksiklikleri olabilir. Bu da analizin dogrulugunu etkileyebilir.
EM-DAT veri tabanindan alinan veriler belirli bir cografi
bolgeye ait olabildiginden, calismanin genellenebilirligi sinirli
olabilir ve sonuglar, farkli cografi bolgeler veya farkh tiirdeki
olaylar igin gecerli olmayabilir.

Sonug

Calismanin en 6nemli sonuglarindan biri, yillar icinde Tirkiye
ve diinyada goriilen sel sayilarinin giderek arttigidir. iklim
degisiklikleri, cevresel hasarlar, yanlis kentlesme ve diger
bircok neden kaynakli sel sayilarindaki bu artis, diinya
glindeminde ¢6ziim aranmasi gereken énemli bir konudur.
Sel sayilarinda yillar igindeki artisa kargi 6lim sayilarindaki
azalmalar ise; gelistirilmis hidrometeorolojik tahminlerin, sel
riski ve sel uyarilarinin halkin farkindalgini arttirdigini, konu
ile ilgili  egitimlerin  olumlu  sonuglar  verdigini
dusindirmektedir. Yerel acil durum ve givenlik yetkilileri
tarafindan zamaninda ve uygun O6nlemlerin  bir
kombinasyonu sel oliimlerini daha da azaltmaya yardimci
olacaktir. Selin ardindan etkilenen insanlarin saghkli suya
ulasamamasi, en temel problemdir. Kiresel olarak
kentlesme, hastalik yikd, yetersiz beslenme, anne ve ¢ocuk
saghgindaki egilimler, kent yoksullarinin, kadinlarin ve
cocuklarin, yashlarin ve kronik rahatsizliklari olanlarin sele
hazirhk ve azaltma programlariyla daha iyi korunmalari
gerekmektedir. Ancak bu programlarin dogru bir zeminde
hazirlanabilmesi icin Tirkiye 6zelinde sel sonucu yasanan
hastaliklara iliskin veri kayitlarinin iyi bir sekilde tutulmasi,
konuile ilgili arastirmalarin yapilmasi gerekmektedir. Sel risk
sistemlerindeki slrpriz potansiyelini iyi anlamak ve sinirli
bilgi ve beklenmedik gelismeleri hesaba katan risk
yonetimini saglamak igin disiplinler arasi arastirmalara
ihtiyag vardir.

Cikar Gatismasi: Yazarlar herhangi bir c¢ikar ¢atismasi
bildirmemektedir.

Finansal Destek: Calisma vyapilirken veya yazinin
hazirlanmasinda herhangi bir finansal destek alinmamistir.

Yazarlik Katkisi: MTO- Konsept, dizayn, veri toplama ve
isleme, analiz, literatlir taranmasi, yazim-orjinal stirim. YAA-
Konsept, stipervizyon, yazim-orjinal siriim, kritik inceleme.
TUm yazarlar makalenin son halini goézden gecirmis ve
gonderilmek lzere onaylamistir.
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ABSTRACT

Aim: Suicide attempts, which is an important psychosocial
problem in the world and in our country, is a problem that urgently
needs to be prevented. Therefore, the aim of this study was to
investigate the sociodemographic and some clinical characteristics
of the patients admitted to the emergency department of a hospital
in Canakkale province due to suicide attempt.

Material and Methods: This study is a single-center,
observational and retrospective study. In our study, the data of
adults admitted to the adult emergency department of a hospital
in Canakkale between 01.01.2013-31.12.2023 with suicide cases
were scanned through the hospital automation system and
analyzed retrospectively.

Results: The mean age of the patients who attempted suicide
who applied to the emergency department between 2013 and 2023
was 33.65 years, 58.8% were male and 52.4% were single. It was
determined that 69.4% of the applicants were asked for
consultation, and the highest proportion of these requests
belonged to the mental health and diseases department with
40.6%. It was observed that 42.9% of the applicants arrived at the
emergency department between 24:00 and 06:00 and 35.3% of
them applied to the emergency department during the summer
months. Of the patients admitted to the emergency department
due to suicide attempt, 24.7% were admitted with the diagnosis of
self-harm with sharp objects, 17.6% with the diagnosis of exposure
to chemicals and harmful substances and self-harm. In addition, it
was determined that there was a significant difference between the
diagnosis and gender of the patients.

Conclusion: In the study, it was observed that the rate of male
gender and being single was higher among patients who attempted
suicide. In addition, it was determined that there was a significant
difference between the diagnosis and gender of the patients in the
study.

Keywords:  Suicide, poisoning,  emergency  service,
retrospective

Goénderim: 18 Mart 2024

Kabul: 14 Haziran 2024

oz

Amag: Diinyada ve llkemizde 6nemli bir psikososyal sorun olan
ozkiyim girisimleri, acilen 6nlem alinmasi gereken bir sorun olarak
karsimiza ¢ikmaktadir. Bu nedenle ¢alismada, Ganakkale ilinde
bulunan bir hastanenin acil servisine 6zkiyim girisimi nedeni ile
bagvuran hastalarin sosyodemografik ve bazi klinik 6zelliklerinin
incelenmesi amaglanmistir.

Gere¢ ve Yontem: Bu calisma, tek merkezli, gozlemsel ve
retrospektif bir ¢alismadir. Calismamizda 01.01.2013-31.12.2023
yillari arasinda Ganakkale bulunan bir hastanenin yetiskin acil servis
birimine 6zkiyim olgusuyla basvuran yetiskinlere ait veriler hastane
otomasyon sistemi Uzerinden taranarak geriye doniik olarak
incelenmistir.

Bulgular: Acil servise 2013-2023 vyillari arasinda basvuran
ozkiyim girisiminde bulunan hastalarin yas ortalamasinin 33.65
oldugu, %58.81inin erkek, %52.4’lUnin ise bekar oldugu
gorilmektedir.  Basvuruda  bulunan  hastalarin  69.4'(ine
konstultasyon istendigi, bu istemlerin ise en ylksek orani %40.6 ile
ruh saghgl ve hastaliklari bolimiine ait oldugu belirlenmistir.
Basvuran hastalarin %42.9 Unun acil servise gelis saatinin 24:00-
06:00 araliginda oldugu, %35.3’U acil servise yaz aylari igerisinde
basvurdugu gorilmustir. Acil servise ozkiyim girisimi nedeniyle
bagvuran hastalarin %24.7 si Keskin cisimle kendine zarar verme,
%17.6 51 Kimyasallar ve zararli maddelere maruz kalma ve kendine
zarar verme tanisi ile basvurmuslardir. Ayrica hastalarin gelis
tanilari ile cinsiyetleri arasinda anlamli farkhlik oldugu
belirlenmistir.

Sonug: Calismada Ozkiyim girisiminde bulunan hastalar
arasinda erkek cinsiyet orani ve bekar olma oranin daha yuksek
oldugu gorilmustir. Ayrica ¢calismada hastalarin gelis tanilan ile
cinsiyetleri arasinda anlamli farklilhk oldugu belirlenmistir.

Anahtar kelimeler: Ozkiyim, zehirlenme, acil servis,
retrospektif
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Acil servis intihar ve zehirlenme

Giris

Diinya Saglik Orgitii (DSO) 2014 yilinda dzkiyim girisimini,
kisinin ahlskanhk olmadigi halde kendisinin baslattigi ve
baskasinin  engelleyemedigi, 6limle sonuglanmayan,
kendine zarar verme davranisi veya tedavi dozundan daha
fazla ila¢ kullanma durumu olarak tanimlamistir. Ozkiyim
diistincesi kisinin kendi hayatina son verme arzusudur, fakat
bu eylemin sonucu 6liimle sonuglanmamaktadir. Ozkiyim
girisimleri genellikle, dis kaynakl zehirlenme, kendine zarar
verme davranisi ya da kasith olarak kendini oldirme
davranisi olarak karsimiza ¢ikmaktadir (1). Dinya Saghk
Orgiiti 2021 verilerine gére diinya ¢apinda 703.000 kisinin
o0zkiyim nedeniyle 6ldigi tahmin edilmektedir. Her yil ise
100.000 kisiden ortalama 80 kisinin Ozkiyim girisiminde
bulundugu belirtilmektedir (2).

Diinyada ve ulkemizde her gegen giin artarak biyik bir sorun
haline gelen 6zkiyim girisimlerinin ilk basvuru yeri ve hastane
icerisinde o6zkiyim olgulariyla en sik karsilan birim acil
servislerdir. Ayrica 6zkiyim sonucu hayatini kaybeden
insanlarin yaklasik %40’ hayatini kaybetmeden 6nceki yil
icerisinde en az bir kez acil servise basvurduklari da
bilinmektedir (1, 3). Bu nedenle acil servis birimleri fiziksel
saghk sorunlarinin yani sira insanlarin ruh saghigi
ihtiyaclarinin degerlendirilmesi agisindan da kritik bir 5neme
sahiptir (4).

Ozkiyim girisimine bagl olarak acil servise vyapilan
basvurularin giderek arttigi gériilmektedir (5). Ulkemizde ve
diinyada yapilan ¢alismalarda bunu géstermektedir. Bisi ve
ark. yaptiklari bir calismada italya’nin Modena sehrinde (¢
hastaneye yapilan basvurulari incelemis 2015-2016 yillari
arasinda 6zkiyim girisimi nedeniyle 187 kisinin, Padilha ve
ark. ise bir Gniversite hastanesinin acil servisine 2010 ve 2011
tarihleri arasinda toplam 70.137 hasta girisi yapildigini
bunlarin 115(%0,16)’inin 6zkiyim girisimi nedeni ile acil
servise bagvurdugunu géstermistir (6,7). Ulkemizde Catak ve
ark. 2008-2012 yillari arasini igine alan, Bursa’da bulunan
ikinci ve (clncli basamak saghk kuruluslarinin acil
servislerine giris yapan 6zkiyim girisimi vakalarinin sikhginin
yillar  gectikge  arttigini  yaptiklari  g¢alismalarinda
belirtmislerdir (8).

Agirlikh olarak geng ve orta yash yetiskinlerde gorilen
beklenmedik 6zkiyim girisimleri birey, aile, toplum ve ulkeler
icin ekonomik, sosyal ve psikolojik agidan buyik yik
olusturmaktadir (1). Ulkemizde Tiirkiye istatistik kurumu
(TUIK) verilerine gore; erkeklerin 8zkiyim orani daha yiiksek,
nisan, mayis ve haziran aylarinda ise d6zkiyim girisimlerinin
daha sik oldugu gorilmektedir. En sik 6zkiyim nedenleri
arasinda hastalik, ge¢cim zorlugu ve aile gecimsizligi yer
almaktadir. Ozkiyim girisiminde bulunanlarin biyiik bir
¢ogunlugu lise ve dengi mezuniyete sahip olup, evli oldugu
gorilmektedir. il olarak degerlendirildiginde, Tunceli ili en
yuksek o6zkiyim oranina sahipken Canakkale ili 6zkiyim
girisimleri siralamasinda orta seviyelerde yer almaktadir (9).
Diinyada ve llkemizde 6nemli bir psikososyal sorun olarak
gorilen 6zkiyim girisimlerinin, acilen dnlem alinmasi gereken
bir durum oldugu gorilmektedir. Bu nedenle ¢alismamizda,
Canakkale ilinde bulunan bir {niversite hastanesi acil
servisine Ozkiyim girisimi nedeni ile basvuran hastalarin
sosyodemografik ve belirgin klinik 6zelliklerini ortaya
koymayi amacladik.

Akman ve ark.
Gereg ve Yontemler
Bu calisma, tek merkezli, gozlemsel ve retrospektif bir
calismadir. Calisma icin Canakkale Onsekiz Mart Universitesi
Lisansusti Egitim Enstitlisi Etik Kurul ve Canakkale Onsekiz
Mart Universitesi Hastanesi Bashekimliginden kurum izni
alindi (Tarih: 2024, Protokol No:YONP-0077). Calismanin
retrospektif olmasi  nedeniyle bilgilendirilmis onam
gerekliliginden feragat edilmistir.
Calismanin Dizayni ve Popiilasyonu
Calismamizda 01.01.2013-31.12.2023 yillari  arasinda
Canakkale Onsekiz Mart Universitesi Hastanesi yetiskin acil
servis birimine 6zkiyim olgusuyla basvuran yetiskinlere ait
veriler retrospektif olarak incelendi.
Veri Toplama
Veriler veri tabaninda hastalara ait dosyalar igerisinde geriye
donik olarak taranarak elde edildi. Hastalara ait yas,
cinsiyet, medeni durum gibi demografik bilgiler, soygecmis
oykisiinde daha o©nce o6zkiyim girisimi ile hastaneye
basvurusu ve herhangi bir tani alip-almadigi, kullandig
ilaglar, acil servise basvuru yaptigi donemdeki mevsim ve
gelis saati degerlendirildi. Ayrica psikiyatri ve diger
bolimlere konsiiltasyon ihtiyaci ile beraber acil servis
sonlanimi her bir hasta i¢in sorgulandi.
istatistiksel Yéntemler
Tam veriler IBM SPSS for Windows siirim 22 kullanilarak
analiz edildi. Calisma verileri degerlendirilirken verilerin
normal dagilima uygunlugu Kolmogorov-Smirnov testi ile
degerlendirildi. Strekli veriler normal dagilim gosterdiginde
Student’s t-test kullanilarak analiz edildi ve ortalama *
Standart sapma (SD) olarak sunuldu. Kategorik degiskenlerin
grup ici karsilastirmalari ki-kare testi kullanilarak yapildi, sayi
(n) ve yuzdelik (%) olarak sunuldu. p <0,05 degeri istatistiksel
olarak anlamh kabul edildi.

Bulgular

Bir il merkezinde yliksek hasta potansiyeline sahip lniversite
hastanesinde gerceklestirilen calismada, on yil icerisinde acil
servise 170 6zkiyim vakasinin miracaat ettigi belirlendi.
Calismamizda 2013-2023 yillari arasinda acil servisine 170
ozkiyim girisiminde bulunan vaka basvurmustur. Hastalarin
yas ortalamasinin 33.65’tir. Acil servise basvuran hastalarin
%58,8’inin erkek, %52,4’U bekardir (Tablo 1).

Degiskenler
n OrtalamazStandart Sapma  Minimum-Maksimum
Yas 170 33,65+12,29 15-91
n %

Cinsiyet

Kadin 70 41,2

Erkek 100 58,8
Medeni durum

Evli 81 47,6

Bekar 89 52,4

Tablo 1. Acil servise basvuran hastalarin kisisel 6zellikleri.
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Acil servise 6zkiyim girisimi nedeniyle basvuran hastalarin,
blyilk bir cogunlugunun hastane yatisinin olmadigl ve daha
once Ozkiyim girisiminde bulunmadigi gorildi. Hastalarin
%69,4’Uine konsiltasyon istenmis, en ylksek oran %40,6 ile
ruh saghgi ve hastaliklari bolimu olup sirasiyla anesteziyoloji
ve reanimasyon bolimi ve ortopedi ve travmatoloji bolimi
takip etmektedir (Tablo 2).

Degigkenler n %

Yatig Durumu
Yatisi olan 45 26,5
Yatisi olmayan 125 73,5

Daha Once Girisim Durumu
Girisimi olmug 6 3,5
Girigimi olmamig 164 96,5

Konsiiltasyon istek Durumu

Konsiiltasyon istenen 69 40,6
Ruh Saghgi ve Hastaliklan 12 7,1
Anestezi ve Reanimasyon 9 5,3
Beyin Cerrahisi 12 7,1
Ortopedi ve Travmatoloji 1 0,6
Kardiyoloji 1 0,6
Kulak Burun Bogaz 5 2,9
Genel Cerrahi 3 1,8
Gogiis Cerrahisi 1 0,6
Cocuk Saghg: ve Hastaliklan 1 0,6
GOz Hastaliklar 3 1,8
i¢ Hastaliklan 1 0,6
Noroloji

Konsiiltasyon istenmeyen 52 30,6

Tablo 2. Acil servise basvuran hastalarin miidahale ozellikleri.

Acil servise 2013-2023 vyillari arasinda basvuran 6zkiyim
girisiminde bulunan hastalarin %42,9’unun acil servise gelis
saati 24:00-06:00 araligidir. Yaz aylarinda (haziran, temmuz,
agustos) basvuru orani %35,3’dir. Hastalarin acil servise
basvuru oranlarinin yillara gore incelendiginde; en ¢ok 2016
yilinda, en az ise 2020 yilhinda basvuru vyapildig
gorilmektedir. Acil servise o6zkiyim girisimi nedeniyle
bagvuran hastalarin %24,7’si keskin cisimle kendine zarar
verme, %17,6’sI kimyasallar ve zararli maddelere diger ve
tanimlanmamis maruz kalma ve kendine zarar verme tanisi
ile bagvurmuslardir. Diger tanilar sirasiyla atesli silah atesi ve
uyusturucu, ilag ve biyolojik diger ve tanimlanmamis
maddelere maruz kalma ve kendine zarar vermedir.
Hastalarin  biytk bir g¢ogunlugu ilag kullanmadigini
belirtmislerdir. ilac kullanan hastalarin ise cogunlukla
psikiyatrik ila¢ kullandigi gorilmektedir. Ayrica hastalarin
blyuk cogunlugunda baska hastalik oykisi
bulunmamaktadir. Hastalik 6éykiisii mevcut olan hastalarin
ise depresyon ve epilepsi tanilarinin oldugu goérilmektedir
(Tablo 3).

Calismada hastalarin tanilari ile cinsiyetleri arasindaki iligki
incelendiginde ise; kadinlarin 6zellikle kimyasallar ve zararh
maddelere diger ve tanimlanmamis maruz kalma ve kendine
zarar verme ve opioid olmayan analjezikler, antipiretikler ve
antiromatizmallere maruz kalma, kasitlh kendine zarar verme
tanilarinin, erkeklerde ise; keskin cisimle kendine zarar
verme ve ategsli silah atesi ile kendine zarar verme tanilarinin

Akman ve ark.
ylksek oldugu goriilmektedir. Ayrica hastalarin gelis tanilar
ile cinsiyetleri arasinda anlamh farkhlik oldugu belirlenmistir
(Tablo 4).

Degiskenler n %
Gelis Saati
06:00-12:00 30 17,6
12:00-18:00 25 17,7
18:00-24:00 42 24,7
24:00-06:00 73 42,9

Gelis Mevsimi

ilkbahar 38 22,4
Yaz 60 35,3
Sonbahar 36 21,2
Kis 36 21,2
Gelis Yili
2013 Yili 16 9,4
2014 Yili 24 14,1
2015 Yil 20 11,8
2016 Yili 26 15,3
2017 Yih 4 2,4
2018 Yili 24 14,1
2019 Yili 12 7,1
2020 Yili 4 2,4
2021 Yil 14 8,2
2022 Yili 15 8,8
2023 Yili 11 6,5
ilag Kullanimi
Evet 20 11,8
Hayir 150 88,2

Baska Hastalik
Var

Diirtii Kontrol Bozuklugu 1 0,6
Psikiyatrik Hastalik 4 24
Epilepsi 5 2,9
Astim 2 1,2
Depresyon 12 7,1
Madde Kullanim Bozuklugu 2 1,2
Disosyatif Bozukluk 1 0,6
Hipomani 1 0,6
Bipolar 1 0,6
Anksiyete Bozuklugu 1 0,6
Kisilik Bozuklugu 1 0,6
Yok 139 81,8

Tablo 3. Acil servise zehirlenme ve intihar girisimi ile bagvuran hastalarin
gelis 6zellikleri.

Tartisma

Ozkiyim, amagl olarak ilagc ya da diger maddelerle
zehirlenme vya da kendine zarar verme olarak
tanimlanmaktadir. Ozkiyim &nemli bir halk saghgi problemi
oldugu kadar psikolojik boyutu ile de ele alinmasi gereken
dnemli bir kavramdir. Ozkiyim olgularinin ilk miiracaat ettigi
yer genellikle acil servislerdir. Erken tani, uygun tedavi ve
iyilesme sireci acisindan acil servisler bliyik 0Onem
tasimaktadir. Calismada 2013-2023 vyillari arasinda bir
Giniversite hastanesine 6zkiyim girisimi tanisi ile toplamda
170 hastanin basvurdugu raporlandiriimistir. Basvuran
hastalarin yas ortalamalarinin ise 33.65 oldugu gérilmistir.
Ulkemizde yapilan calismalarda da acil servise &zkiyim
sebebiyle basvuran hastalarin geng oldugu gorilmustir (10,
11, 12). Galismamizda basvuru yas ortalamasi diger
calismalardan biraz daha yiliksek oldugu goriilmis olup
bunun nedeni olarak da hastanenin bulundugu il genelinde
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Akman ve ark.

Cinsiyet n % t/F p

Kadin 70 41,2

Erkek 100 58,8 3,255 0,00

Degiskenler Kadin Erkek

Gelis Tanisi
Otonom sinir sisteminde etkili diger ilaglara maruz kalma ve kasitli kendine zarar verme 1 0
Kimyasallar ve zararli maddelere diger ve tanimlanmamis maruz kalma ve kendine zarar verme 17 13
Ategsli silah atesi ile kendine zarar verme diger ve tanimlanmamig 2 17
Uyusturucu, ilag ve biyolojik diger ve tanimlanmamis maddelere maruz kalma, kendine zarar ver 9 10
Yivli tufek, av tiifegi ve agir silahla kendine zarar verme 0 1
Opioid olmayan analjezikler, antipiretikler ve antiromatizmallere maruz kalma, kasith kendine.. 13 1
Nonopioid agri kesiciler, ates disiiriiciler ve antiromatizmallerle zehirlenme 1 4
Araglarla kendine zarar verme diger, tanimlanmig 0 3
Sistemik antibiyotiklerle zehirlenme 1 0
Gastrointestinal sisteme etkili ajanlarla zehirlenme 2 0
Alkole maruz kalma ve kasith kendine zarar verme 6 13
Psikotrop ilaglarla zehirlenme, baska yerde siniflanmamis 0 1
Antiepileptik, sedatif-hipnotik ve antiparkinson ilaglarla zehirlenme 1 0
Diiiretikler, diger ve tanimlanmamis uyus., ilaglar ve biy. maddeler tarafindan zehirlenme 1 0
Tabancayla kendine zarar verme 0 1
Keskin cisimle kendine zarar verme 12 30
Asilma ve bogulma vasitasiyla kendine zarar verme 1 6
Kiint cisimle kendine zarar verme 1 0
Suda bogulma ve su altinda kalma yoluyla kendine zarar verme 1 0
Alkole maruz kalma ve kasith kendine zarar verme 1 0

Tablo 4. Cinsiyet ve tani arasindaki iliskinin incelenmesine yonelik ANOVA ve Crosstable sonuglari.

toplumun egitim dizeyinin yiksek ve ekonomik olarak
yasam standartlarinin iyi olmasi 6ngoriilebilir.

Acil servise o6zkiyim girisimi ile basvuran hastalarin
%52,4’Unin bekar oldugu raporlandiriimistir. Literatiire
bakildiginda bazi galismalar evliligi, 6zkiyim girisimi agisindan
koruyucu bir etmen olarak gérmektedir (13, 14, 15).
Calismada da bu gorisu destekleyecek sonuglara ulasiimistir.
Fakat bazi ¢calismalar tam tersi olarak evli kisilerin daha fazla
ozkiyim girisiminde bulunduklarini belirtmislerdir (16, 17).
Evliligin 6zkiyim girisimleri Gizerine olan etkileri tam olarak
bilinmemekle beraber bolgesel ve kiiltirel 6zelliklere gore
degiskenlik gosterebilecegi sdylenebilir. Ayrica arastirmada
Ozkiyim girisimi nedeni ile yapilan basvurularda erkeklerin
¢ogunlugu olusturdugu gorilmistir. Tarkiye'de farkli
bolgelerde vyapilan calismalarda ise kadin oraninin
erkeklerden fazla oldugu gorilmektedir (17, 18, 19, 20). Bu
farkhhgin sebebi olarak, hastanenin bulundugu il genelinde
kadinlarin egitim dizeylerinin ve ekonomik durumlarinin
yuksek olmasina bagl etkin bir sekilde stresle basa ¢ikma
becerilerini gelistirmis olmalari distnulebilir.

Calismada 6zkiyim nedeni ile acil servise basvuran hastalarin
%73,5’inin yatisi olmadan tedavileri acil serviste verilmistir.
Ulkemizde yapilan benzer calismalarda da hastalarin biyiik
¢ogunlugunun yatisi olmadan acil serviste tedavi edilip
taburcu oldugu raporlandiriimistir.  Kavalci  ve ark.
¢alismasinda olgularin %76,2’si, Ok ve ark. ¢alismasinda
%62’si, Yesil ve ark. galismasinda ise %69,4’si acil serviste
tedavi edilmistir (10, 21, 22). Hastalarin acil serviste tedavi
edilerek yatirilmadan taburcu edilmesinin nedeni olarak
ozkiyim dizeylerinin ¢ok ciddi boyutlarda olmadigini ve
ozkiyim girisimlerinin buydk bir cogunlugunun 6lim amagli
olmadigini dusiindirmektedir. Ayrica g¢alismada hastalarin
%3,5’inin daha once 6zkiyim girisiminde bulunarak acil

servise basvurdugu gorilmistir. Yapilan calismalarda daha
once oOzkiyima tesebbilis edenlerin oranlarn farkhhk
gostermekte olup, %13,2 ile %23,6 arasinda oldugu
belirtilmistir (17, 23, 24). Bu ¢alismada tekrar basvuru oranin
diger calismalara oranla daha diisiik olmasi, hastalarin yeterli
psikiyatrik destege ulasabildiklerini distndirmektedir.
Ayrica bu boélgede yasayan halkin egitim diizeyinin ve
sosyoekonomik diizeylerinin yiksek olmasi tekrar 6zkiyim
riskini azaltan etmenler olarak gérulebilir.

Acil servise basvuran 6zkiyim vakalarinda, konstltasyon
istem durumlarina bakildiginda %69,4’0 igin konsiltasyon
istendigi ve bunlarin %40,6’sinin ruh saghg ve hastaliklar
bolimine yapildig goralmuastir. Yapilan diger ¢alismalara
bakildiginda da en c¢ok konsiiltasyon istenen boélim ruh
saghgl ve hastaliklari boliminin oldugu gorilmastir (12,
25, 22). Bu galismada ve yapilan diger calismalarda da
goruldigu gibi psikiyatrik degerlendirme yapilan hastalarda
ozkiyim sikhgi azalmaktadir (26). Bu nedenle acil servise
bagvuran 6zkiyim vakalarin ruh sagligi ve hastaliklar
konsiltasyonu atlanmamasi gereken bir sire¢ olarak
karsimiza ¢cikmaktadir.

Calismada olgularin biyik bir ¢ogunlugu 18:00 ile 06:00
saatleri arasinda acil servise basvurduklari gorilmustdr.
Literatire bakildiginda 6zkiyim girisimi ile basvurularin
genellikle bu saatler arasinda oldugu raporlandirilmistir (16,
17, 19). Genellikle aile tyelerinin evde beraber bulunduklar
saatler ve kisilerin alkol madde kullanmaya basladigi saatler
18:00-06:00 saatleri arasidir. En sik 6zkiyim nedeninin aile igi
sorunlar olarak ve alkol madde kullanimi oldugu distnilirse
ozkiyim  girisimlerinin  18:00-06:00 saatleri arasinda
yogunlasmasi beklenen bir durumdur. Ayrica ¢alismada acil
servise basvuran vakalarin ilkbahar ve yaz aylarinda daha
yogun oldugu goérilmustir. TUIK verilerine gére de 6zkiyim
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girisimlerinin yogun oldugu aylar ilkbahar ve yaz aylari olarak
belirtilmistir. Ozellikle yaz aylarinda artan bipolar bozukluk
gibi bazi psikiyatrik hastaliklarin 6zkiyimi arttirabilecegi
disinilmektedir. Calismada o6zkiyim tanisi ile basvuran
hastalarin %15,3’01 2016 yilinda basvuruda bulunmus olup en
az basvuru %2,4 ile 2020 yilinda gerceklesmistir. 2020
yilindaki bu dislistin en temel sebebi ise pandemi siirecinin
yasanmasi olarak gorulebilir.

intihar vakalari, ciddi yaklasim gerektiren ve verilen tedaviye
iyi yanit alinmasi nedeniyle acil servise basvuran olgular
icinde ayri bir yer tutmaktadir. intihar sekli ve zamanina gére
uygulanan standart yaklasim tiim acil servislerde benzerlik
gostermektedir. Bolgesel farkhliklar, yas dagilimi ve sosyal
statl gibi nedenlerle acil servise bagvuran olgu profilleri
degismektedir. Calismada hastalarin  6zkiyim  girisimi
yontemleri ile cinsiyetleri arasinda anlamh farkhlik oldugu
belirlenmistir. Kadinlarin o6zellikle kimyasallar ve zararh
maddelere maruz kalma ve kendine zarar verme ve opioid
olmayan analjezikler, antipiretikler ve antiromatizmallere
maruz kalma, kasith kendine zarar verme tanilarinin,
erkeklerde ise; keskin cisimle kendine zarar verme ve atesli
silah atesi ile kendine zarar verme tanilarinin yiiksek oldugu
gorilmektedir. Genele bakildiginda kadinlarin  6zkiyim
girisimleri erkeklerden daha fazladir. Fakat erkeklerin
ozkiyim girisimleri kadinlara oranla daha c¢ok &liimle
sonuglanmaktadir. Erkekler genelde 6lmeye kararh olarak bir
girisimde bulunurlar. Bu ¢alismada da erkekler o6limli
sonuglanmasi daha yiiksek olan keskin cisimle kendine zarar
verme ya da atesli silah ile kendine zarar verme yolunu tercih
ettikleri gorilmektedir.

Sonug
Sonug olarak 6zkiyim girisimi ile hastalar ilk olarak acil servise

basvurmaktadir. Bu nedenle acil serviste gorevli
personellerin bu olgulara nasil yaklasmasi gerektigi biyik
onem tasimaktadir. Hizmet i¢i egitimler ile acil servis
personellerinin  6zkiyim  konusunda farkindaliklarinin
gelistirilmesi onerilebilir. Calisma sonuglarinda da goraldiugu
gibi bu olgularin ruh saghg ve hastaliklari bélimiinden
konsilte edilmesi 6zkiyimin tekrar gelisini engelledigini
disindiurmektedir. Calismada erkeklerin, evlilerin ve
psikiyatrik hastaliga sahip kisilerin 6zkiyim girisiminin ylksek
oldugu gérilmistir. Ozellikle bu kisiler igin hem hastane
oncesinde hem de hastane sirasinda ve sonrasinda takibinin
yapilarak psikososyal destegin saglanmasi 6nemlidir.

Cikar Catismasi: Yazarlar gikar ¢atismasi bildirmemislerdir.

Finansal Destek: Bu calisma herhangi bir finansal destek
almamigtir.

Yazar Katkisi: Ana fikir/planlama: CA; analiz-yorum: MAQ;
veri saglama: CA; yazim:CA,MAQ; gbzden gecirme ve
diizeltme: CA; onaylama: CA,MAQ. Tim vyazarlar, nihai
makaleyi sunuldugu sekliyle onayladilar ve g¢alismanin tim
yonlerinden sorumlu olmay!i kabul ettiler.
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A Case of Fatal Poisoning: Use of 2-4 Dinitrophenol for Weight Loss

Oliimciil Zehirlenme Olgusu: Zayiflama Amach 2-4 Dinitrofenol (DNP) Kullanimi

Mustafa Oguz Tugcan''’, Zeynep Kekeg?'”,
ABSTRACT

Aim: 2,4-dinitrophenol (DNP®) causes rapid weight loss.
Therefore, this drug is used for weight loss, is mostly sold on
internet sites, and is banned for sale owing to its deadly side
effects. In this case report, we aimed to report a patient who
was admitted to our hospital with DNP poisoning.

Case: In the present study, we present a 29-year-old
patient who took 200-mg DNP® once a day for 5 days and
who applied to our emergency department approximately 6
hours after taking two tablets on the last day. He developed
cardiopulmonary arrest 8 hours after admission despite all
supportive treatments and died despite effective and
adequate cardiopulmonary resuscitation.

Conclusion: DNP poisoning can be fatal even in small
doses. It is difficult to control because the drug is freely
available on the internet, and urgent diagnosis and
treatment is critical. In recent times, where sedentary life
and obesity are on the rise, people should be better
informed about healthy living and the risks associated with
weight loss drugs that can be obtained illegally. Preventing
the unauthorized sale of these products, which have a
limited response to treatment and a high mortality rate, over
the internet and early recognition of poisoning by
emergency room physicians is the most important
preventive measure in DNP poisonings and the most
important step in treatment.

Keywords: DNP, 2,4-dinitrophenol, poisoning, weight
loss, malignant hyperthermia, emergency medicine
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oz

Amag: 2,4 Dinitrofenol (DNP®)'nin ¢ok hizli kilo kaybina
neden oldugu bildiriimis bu nedenle zayiflamak amaciyla
kullanilan, daha gok internet siteleri Gizerinden satisi yapilan,
olimcil yan etkileri nedeniyle satisi yasaklanmis olan bir
ilagtir. Bu olgu sunumunda, 2,4-dinitrofenol ile ilgili
deneyimimizi literatiirle paylasmak amaglanmistir.

Olgu: Calismamizda bes glindlr giinde bir adet 200 mg
DNP® alan ve son giin iki tablet aldiktan yaklasik alti saat
sonra acil servisimize basvuran 29 yasindaki hastada tim
destek tedavilerine ragmen basvurudan sekiz saat sonra
kardiyopulmoner arrest gelisen, etkili ve vyeterli
kardiyopulmoner resiisitasyona ragmen eksitus olan
olgumuz sunulmustur.

Sonug: DNP, kii¢lik dozlarda bile 6liimcill olabilen bir
maddedir. ilacin internette serbestce satin alinabilmesi
nedeniyle kontroll zordur ve acilde tani ve tedavisi kritik
Oneme sahiptir. Hareketsiz yasamin ve obezitenin arttigi
gliniimizde, insanlarin saghkli yasam ve yasa disi olarak elde
edilebilen zayiflama ilaglarinin riskleri konusunda daha iyi
bilgilendirilmesi gerekiyor. Tedaviye yaniti sinirl ve 6lim
orani yuksek olan bu Urlnlerin internet lzerinden izinsiz
satisinin engellenmesi ve acil servis hekimleri tarafindan
zehirlenmelerin erken taninmasi DNP zehirlenmelerinde en
onemli 6nleyici tedbir ve tedavide en énemli adimdir.

Anahtar Kelimeler: DNP, 2,4-dinitrofenol, zehirlenme,
kilo kaybi, malign hipertermi, acil tip
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Introduction

2,4-dinitrophenol (DNP) is a weight loss drug that is banned
owing to its serious side effects. However, it can still be
obtained illegally via internet sites (1). DNP inhibits ATP
(Adenosine triphosphate) production by affecting the phase
0 step of the electron transport chain (ETC) during oxidative
phosphorylation in the mitochondria (2). The energy
generated is released as heat because the chain is broken in
phase 0. Therefore, the body temperature rises, resulting in
life-threatening hyperthermia (3). DNP also increases
glycolysis by stimulating muscle contraction. Even in small
doses, carbohydrate consumption in the body begins to
increase significantly, resulting in weight loss. As a result of
carbohydrate consumption, pyruvic acid and lactic acid
accumulate. Animal studies show potassium and phosphate
accumulation in the kidney after DNP administration, which
explains the hyperkalemia seen in patients with DNP
poisoning. DNP is also a teratogen, mutagen, and
carcinogen.

Poisoning usually develops after oral ingestion, but it can
also occur via inhalation as well as skin and eye contact.
Yellow spots and corrosive burns may occur after skin
contact, whereas yellow sclera and conjunctival irritation
may occur after eye contact. Systemic findings may also be
seen in exposures other than oral route (4).

Even a single tablet can be considered poisonous because
the drug itself is poisonous. Fatal cases have generally been
reported after ingestion of 20-40-mg/kg DNP, but cases of
death have been reported after ingestion of doses as low as
5 mg/kg (4,5). According to websites selling DNP tablets, the
treatment should begin with one tablet of 100-200 mg DNP
per day, with a maximum dose of 20000 mg/day (6).

In these cases, controlling body temperature is the main
treatment strategy (7). Findings related to DNP toxicity
include malaise, agitation, rash, headache, seizure,
sweating, thirst, and shortness of breath. Serious toxic
effects include hyperpyresia, hepatotoxicity,
agranulocytosis, respiratory failure, coma, and death.

In this report, we present the medical history, physical
examination findings, and clinical course of a patient who
had ordered DNP over the internet, who used a 200-mg DNP
tablet once a day for 5 days, who applied to the emergency
room after taking two tablets on the 6th day, and whose
clinical condition deteriorated dramatically.

Case Presentation

A 29-year-old male patient applied to the emergency
department with complaints of shortness of breath,
restlessness, fever, and palpitation. The patient was
admitted to the emergency department 6 hours after the
onset of symptoms, which began half an hour after taking
two DNP tablets on the 6th day, after taking one tablet per
day for 5 days. The patient obtained DNP via the internet.
The patient had no any disease in history other than Barrett
esophagus (height: 176 cm, weight: 88 kg, BMI: 28.47). The
vital signs of the patient measured at the time of admission
revealed tachycardia (124 beats/min), tachypnea (32/min),
and fever (39.52C). Blood pressure (120/80 mmHg) and
saturation (96%) were found to be normal. Detailed physical

Tugcan et al.
examination showed that the general condition was
moderate; the patient was agitated; the Glasgow Coma

Presentatio 1. 2.

n Control Control
White  Blood Cell
(x10*/mcL) 11.07 8.42 14.68
Hemoglobin (g/dL) 15.1 13.7 13.8
Platelet Count
(x10%/meL) 59000 49000 50000
INR Very high 0.9 1.19
Glucose (mg/dL) 120 171 152
Na * (mEgq/L) 140 135 137
K * (mEg/L) 3.1 4.2 4.6
Alanine Transaminase

22 25 25
(U/L)
Aspartate
Transaminase (U/L) 27 43 61
Creatinine (mg/dL) 0.5 1.43 1.22
Blood Urea Nitrogen

21 19.7 15.6
(mg/dL)
CK-MB (ng/mlL) 13 13 27,4
Troponin (ng/mL) 0 0.1 0.1
Creatine Kinase (U/L) 1016 2179 4379

Table 1. Biochemical values of the case
CK-MB; Creatine kinase-MB, INR; International normalized
ratio.

Score was 15 (E4V5M6); the skin was sweaty; and there were
purpuric lesions on the lower extremities for the last 2
months. The patient was cordoned off in the emergency
critical care unit; broad vascular access was established; and
the body temperature was monitored. Blood samples were
collected for laboratory evaluation. Electrocardiography
revealed sinus tachycardia, and chest X-ray results were
normal. Treatment was primarily aimed at reducing fever
and agitation. Efforts were made to control these symptoms
with intravenous (1V) fluid replacement and cold lavage via
nasogastric and urinary catheters. Benzodiazepine
(Diazepam 5 mg IV slow administration) was used for
agitation. Initially, the body temperature decreased to
38.22C but rapidly increased to 412C. Dantrolene could not
be administered because it was not available in our hospital.
The command center was contacted to obtain dantrolene
from other institutions, but it was not available in the
province. Blood sample results of the patient are shown in
Table 1. The patient's blood gas results are shown in Table 2.
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PO, PCO, HCO3

Time H
P (mmHg)  (mmHg) (mmol/L)
Presentati 7.4
34.9 25.1 17.5
on
7.4
16.35 5 514 24.3 19.2
7.1
18.45 . 45.4 32.0 15.7
7.0
21.00 7 36.8 47.5 11.1

Table 2. Blood gas results at presentation and during
follow-up

The patient's INR value was significantly beyond the
reference range, and 10 mg of IV vitamin K and 3 units of
fresh frozen plasma IV were administered to the patient. The
INR value returned to normal upon this treatment. Because
of the low platelet count, 1 unit of thrombocyte suspension
was administered. During follow-up, agitation, respiratory
rate (48/min), and body temperature (42.3°C) increased. The
patient was intubated and placed in SIMV mode on a
mechanical ventilator. The patient developed deep
metabolic acidosis during the last blood gas procedure and
suffered cardiopulmonary arrest 8 hours after admission to
the emergency room. Cardiopulmonary resuscitation was
applied for about an hour, but the patient could not be
rescued. Written informed consent was obtained from the
patient’s relatives.

Discussion

2,4 DNP is a banned drug that is used to burn fat and lose
weight. The aim of this case report was to draw attention to
DNP poisoning, which can be fatal even in small amounts and
cannot be controlled or regulated because it is freely
available on the internet, and to emphasize the importance
of prompt diagnosis and treatment.

Since the 1930s, when the weight loss and fat-burning
effects of DNP were discovered in humans, 62 people have
died because of DNP (8). Although it was blacklisted in the
United States and the United Kingdom in the mid-2000s for
being unfit for human consumption, it is still used, especially
by bodybuilders and those looking to lose weight quickly.
Although the sale of DNP is banned, it can be obtained
illegally, especially on the internet.

Most of the evidence on the effects of DNP on humans
comes from case reports of emergency patients. In most
patients, the total dose of DNP taken is unknown. The lowest
lethal dose after oral administration has been reported to be
4.3 mg/kg. The doses received by mortal cases are 2.8-5 g.
The highest dose received by surviving patients is 2.4-g DNP,
and this patient recovered without sequelae (4). No cases of
DNP poisoning have been reported in Tirkiye.

Tugcan et al.
The most serious acute problem in patients using DNP is
malignant hyperthermia, which occurs as a result of
decoupling in oxidative phosphorylation (3). The main
causes of death are malignant hyperthermia and metabolic
changes that occur after tissue hypoxia due to the disruption
of ATP production at the cellular level. There is no effective
antidote for DNP poisoning. The most important step in the
treatment is the inclusion of poisoning in the differential
diagnosis and early diagnosis (9). Because no asymptomatic
cases have been reported, each patient should be followed
up on for at least 12 hours (9). During the follow-up period,
the vital signs of the patients should be checked regularly,
and any change of this vital signs should be addressed as
soon as possible. Although there is no such case report in the
literature, gastric lavage and activated charcoal
administration are recommended in patients who apply
within the 1st hour of intake. Because the patient in this case
report was admitted to our emergency department 6 hours
after taking DNP, activated charcoal and gastric lavage were
not used. Furthermore, there is insufficient evidence to
support the effectiveness of repeated administration of
activated charcoal and whole bowel irrigation. In exposures
other than the oral route, decontamination procedures,
such as skin washing, are recommended (9,10).
Aggressive fluid therapy is the primary symptomatic
treatment. If available, dantrolene can be used to treat
hyperthermia (11). Supportive treatments are applied in
centers similar to our hospital, where dantrolene is not
available or cannot be obtained. Active and passive cooling
methods, such as IV chilled fluids and gastric and bowel
irrigation with chilled liquids, can be used to control body
temperature (7).
Benzodiazepines can be used to treat agitation and seizures
that may develop in patients. Intubation with paralyzing
drugs can be considered in patients whose agitation and
seizures cannot be controlled with benzodiazepine
administration.
Patients should be examined for methemoglobinemia
because the ETC is involved. In the case of
methemoglobinemia, IV methylene blue should be added to
the treatment. Continuous veno-venous hemofiltration can
be applied in cases of hyperkalemia and hyperthermia (12).
Despite  all treatments, our patient developed
cardiopulmonary arrest due to malignant hyperthermia and
multiorgan failure due to tissue hypoxia after 8 hours in the
emergency department. Despite appropriate and adequate
CPR, spontaneous recovery could not be achieved.

Conclusion

DNP poisoning can be fatal even in small doses. It is difficult
to control because the drug is freely available on the
internet, and urgent diagnosis and treatment is critical. In
recent times, where sedentary life and obesity are on the
rise, people should be better informed about healthy living
and the risks associated with weight loss drugs that can be
obtained illegally. Preventing the unauthorized sale of these
products, which have a limited response to treatment and a
high mortality rate, over the internet and early recognition
of poisoning by emergency room physicians is the most
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important preventive measure in DNP poisonings and the
most important step in treatment.
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Development of Coagulopathy and Pancreatitis Due to Saw Palmetto Used for Urinary

Symptoms

Uriner Semptomlar igin Kullanilan Saw Palmettonun Neden Oldugu Koagiilopati ve Pankreatit

Gelisimi

Muhammet Sencan'®, Nurettin Ozgiir Dogan*

ABSTRACT

Aim: Serenoa repens, commonly known as saw
palmetto, is a widely used herbal supplement for lower
urinary tract symptoms. However, data regarding the
toxicity of this dietary supplement is limited. In this study, it
is aimed to emphasize that herbal extracts such as saw
palmetto can cause coagulation disorder and pancreatitis.

Case Presentation: In this case report, we present a 60
year-old male patient using saw palmetto extract for urinary
stone disease and urinary tract symptoms. The patient had
widespread ecchymoses on the tip of the tongue, trunk and
extremities. The coagulometric tests of the patient, who did
not use any anticoagulant drugs, were prolonged; renal
failure had also developed. Vitamin K and fresh frozen
plasma were used to treat the coagulopathy. The patient,
who also developed acute pancreatitis in the days following
hospitalization, was discharged on the 15th day without any
additional complications.

Conclusion: Herbal supplements are widely used in
medical practice. Saw palmetto extracts may have different
adverse effects including abdominal pain, headache,
hepatotoxicity, coagulopathy, and pancreatitis. Patients
using these supplements should be aware of these effects of
saw palmetto.

Keywords: Saw palmetto extract, serenoa, blood
coagulation disorders, pancreatitis, emergency department
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Amag: Yaygin kullanimiyla saw palmetto olarak bilinen
serenoa repens, alt Uriner sistem semptomlari igin sikca
kullanilan bir bitkisel takviyedir. Bununla birlikte, bu besin
takviyesinin  toksisitesine iliskin veriler sinirhdir. Bu
calismada, saw palmetto gibi bitkisel ekstrelerin pihtilasma
bozuklugu ve pankreatite yol acabileceginin vurgulanmasi
amaglanmaktadir.

Olgu Sunumu: Bu vaka raporunda, Uriner tag hastaligi ve
idrar yolu semptomlari igin saw palmetto ekstresi kullanan
60 yasinda bir erkek hasta sunulmaktadir. Hastanin dil
ucunda, govde ve ekstremitelerinde yaygin ekimozlari
mevcuttu. Herhangi bir antikoagilan ila¢g kullanmayan
hastanin koaglilometre testleri uzamis; bobrek yetmezligi de
gelismisti. Pihtilasma bozuklugunu tedavi etmek igin K
vitamini ve taze donmus plazma kullanildi. Tedavisini takip
eden gilinlerde akut pankreatit de gelisen hasta ek
komplikasyon gelismeden tedavisinin 15. giininde taburcu
edildi.

Sonug: Bitkisel takviyeler tibbi uygulamada yaygin olarak
kullanilmaktadir. Saw palmetto ekstrelerinin karin agrisi, bas
agrisi, hepatotoksisite, koagllopati ve pankreatit gibi farkli
yan etkileri olabilir. Bu takviyeleri kullanan hastalar, saw
palmettonun bu etkilerinin farkinda olmalidir.

Anahtar Kelimeler: Saw palmetto ekstresi, serenoa, kan
pihtilasma bozukluklari, pankreatit, acil servis
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Coagulopathy and Pancreatitis from Saw Palmetto

Introduction

Saw palmetto (serenoa repens) is one of the most widely
used phytotherapeutic agents for the treatment of benign
prostatic hyperplasia (BPH) and lower wurinary tract
symptoms. It is a common phytochemical extract obtained
from the dried form of dwarf palms and has a significant
market share in its field (1). Since saw palmetto extract is
sold without a prescription, it is difficult to determine the
exact number of people who regularly use it for treatment
purposes, but it is estimated to be around 2.5 million adults
in the USA (2).

There are some case reports and a few studies on the
efficacy and safety profile of saw palmetto (1-7). There are
many hypothetical mechanisms of action of saw palmetto,
but none is proven at the time of writing. Suggested
mechanisms include competitive binding to androgen
receptors on prostatic cells, and anti-androgenic, anti-
inflammatory and anti-proliferative effects (7,8). Although
previous studies have shown that the effectiveness of saw
palmetto in reducing urinary symptoms is no greater than
placebo, this herbal product is still widely used (7-9).

During use of the extract, the most frequently reported
adverse events are abdominal pain, headache,
hepatotoxicity, coagulopathy, pancreatitis, and
intraoperative bleeding. However, side effects associated
with bleeding complications have generally been reported as
case reports (3,4). In this case report, we aimed to describe
a patient who started using saw palmetto a few days prior to
presentation at the emergency department (ED) due to
urinary tract complaints and presented with non-traumatic
ecchymoses in different parts of the body.

Case Presentation

A 60-year-old male patient with known diabetes mellitus,
hypertension, and chronic kidney disease was admitted to
the ED with complaints of weakness, vomiting, abdominal
pain and non-traumatic ecchymoses in a number of body
areas. His medical history also included ischemic stroke,
bilateral carotid artery stent and surgery for kidney stone
disease. He had been using acarbose, losartan, acetyl
salicylic acid and trimetazidine. The patient reported that he
was diagnosed with urinary tract infection three days prior
to presentation and a supplement containing saw palmetto
was prescribed. Abdominal pain had started two days
earlier, with bloody stool and vomiting more than ten times
a day.

On physical examination, the patient was conscious, had a
Glasgow Coma Scale score of 15, his pupils were
normoisochoric, and he had bilateral pupillary light reflexes.
His vital signs were completely normal and his
electrocardiogram was in normal sinus rhythm. There was
widespread tenderness on abdominal examination, but no
rebound was detected. There were widespread ecchymoses
on the tip of the tongue, abdomen, back, right hand, left
palm, both knees and both thighs, right gluteal region and
sacral region, and right foot (Fig. 1). Preliminary differential
diagnoses included acute renal failure, electrolyte disorders,
disseminated intravascular coagulopathy (DIC),
gastrointestinal hemorrhage, and pancreatitis.

Initial laboratory blood test results were: glucose 221 (74-
106) mg/dL; urea 198 (16.6-48.5) mg/dL; creatinine 7.86
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(0.7-1.2) mg/dL; aspartate aminotransferase (AST) 46.9
(<40) U/L; alanine aminotransferase (ALT) 18 (<41) U/L;
gamma-glutamyl transferase (GGT) 32 (10-71) U/L; alkaline
phosphatase (ALP) 88 (40-129) U/L; lactate dehydrogenase
(LDH) 359 (135-225) U/L; albumin 34.3 (39.7-49.4) g/L;
globulin 28.1 (11-35) g/L; total bilirubin 0.46 (0.0-1.2) mg/dL;
haptoglobulin 2.31 (0.3-2.0) g/L; amylase 74 (28-100) U/L;
lipase 201.2 (13-60) U/L; hemoglobin 7.50 (12.1-16.6) g/dL;
sodium (Na) 125 (136-145 mmol/L; potassium (K) 5.61 (3.5-
5.5) mmol/L; calcium (Ca) 8.5 (8.5-10.5) mmol/L; hematocrit
20.3% (36.9-52.9); platelet 325 (172-380) (cells x 103/uL);
activated partial thromboplastin time (aPTT) 57.8 (17.9-
31.2); international normalized ratio (INR) 77.73 (0.8-1.25);
and prothrombin time (PT) 79.5 (10-14). His d-dimer level
was 9.87 ug/mL (<0.55) and fibrinogen level was 574.9
mg/mL (170-420). Arterial blood gas analysis revealed pH of
7.24, pCO, of 30.6 mmHg, lactate level of 41 (4-20) mg/dL,
HCO; of 13.3 (22-26) mmol/L, and anion gap of 18.8 (7-16)
mmol/L.

Figure 1. Ecchymoses in different parts of the patient's body

Due to the patient’s current high INR and acute kidney injury
(AKI), an abdominal ultrasound (USG) was planned first for
intra-abdominal hematoma and postrenal pathologies.
However, the radiologist recommended abdominal
computed tomography (CT) for the patient’s advanced age,
urinary stones, renal pathologies and other pathologies that
may cause postrenal obstruction. Abdominal tomography
was obtained without radiocontrast material. This showed
that the intrahepatic and extrahepatic bile ducts were
normal, the contours of the pancreas were regular and the
dimensions were normal, but the size of both kidneys was
reduced. There was parenchymal calcification in the lower
pole of the right kidney, but there was no obvious calculus.
Dilatation and obstructive pathology in the pelvicalyceal
system was not observed. However, dilatation compatible
with ileus in the small bowel loops and diffuse heterogeneity
in the mesentery were observed. Hemorrhagic free fluid was
observed in four intra-abdominal quadrants.

The patient was consulted to the hematology clinic for
coagulopathy, to the general surgery clinic for intra-
abdominal hemorrhagic free fluid and ileus, and to the
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nephrology clinic for acute renal failure. Due to the
coagulation disorder and hemorrhagic complications
identified in the ED, the patient was given 5 mg vitamin K 1V,
280 milliliter of erythrocyte suspension IV, and 660 milliliter
of fresh frozen plasma (FFP) IV, 0.9% sodium chloride
150ml/hour iv infusion and 50 mcg fentanyl iv. On the third
day following hospitalization, the coagulometric tests
completely normalized, but the lipase level increased to
1658 IU/L and the patient's abdominal pain recurred. Acute
pancreatitis was considered due to the recurrence of
abdominal pain, elevated pancreatic enzymes, and CT
findings. The patient was followed up with appropriate
supportive treatment in the following days it was thought
that coagulation disorder and pancreatitis developed due to
saw palmetto use. The patient, whose clinical and laboratory
findings improved (glucose 91 mg/dL; urea 71 mg/dL;
creatinine 2.62 mg/dL; total bilirubin 0.46 mg/dL;
haptoglobulin 1.97 g/L; amylase 40 U/L; lipase 60 U/L;
hemoglobin 9.5 g/dL; hematocrit 26.7%; platelet 419 (cells x
103/uL); aPTT 16.7; INR 0.97; and PT 10.9. His d-dimer level
was 2.1 pug/mL and fibrinogen level was 430 mg/mL. Arterial
blood gas analysis revealed pH of 7.35, pCO, of 43 mmHg,
lactate level of 24 mg/dL, HCOs of 22.5 mmol/L, and anion
gap of 9.5 mmol/L). He was discharged on the 15th day of
the follow-up. Written informed consent was obtained from
the patient for publication of this case report and
accompanying images.

Discussion

Saw palmetto is the fruit of a type of palm tree, a plant native
to the United States, and is among the most widely used of
the phytotherapeutics. There are many clinical studies of
saw palmetto but few data on its potential side effects.
Awins et al. compared saw palmetto preparation with
placebo in 225 patients with BPH and found no significant
difference between the two groups in terms of serious and
non-serious side effects. However, in the same study, the
authors stated that they could not exclude all potential
serious side effects associated with the use of saw palmetto
(2). In a systematic review published in 2009 that reported
adverse events related to saw palmetto, side effects related
to the preparation were generally mild and transient;
abdominal pain, diarrhea, nausea, headache, decrease in
libido and rhinitis were most commonly reported. This study
also reported that severe adverse effects, such as death and
cerebral hemorrhage, were associated with saw palmetto
use at the case report level (3).

There are case reports concerning the increased risk of
bleeding associated with saw palmetto. Cheema et al.
reported that a patient who was operated for meningioma
had severe intraoperative bleeding and the patient had a
history of saw palmetto use. These authors reported that
saw palmetto was found to inhibit cyclooxygenase (COX) and
lipoxygenase (LOX) enzyme activity in animal studies and
that the prolonged bleeding time in the reported case could
be due to platelet dysfunction due to COX inhibition (10).
There is a further saw palmetto-related case, in which
coagulometric tests were prolonged, accompanied by
hematuria (11). Similarly, coagulometric tests were impaired
in our patient, but there was no identifiable reason or drug
in his history likely to cause this. Therefore, we suspect that
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the coagulation parameters of the patient were impaired by
the use of saw palmetto and the widespread ecchymotic
lesions developed secondary to this.

Lapi et al. reported that a patient who presented with pain
in the right hypochondrium had acute liver damage due to
saw palmetto use. In this report there was no other plausible
factor that could cause liver damage and, moreover, the
clinical and laboratory findings of the patient improved after
the preparation was discontinued (12). In our patient, aPTT,
and PT/INR were high, albumin value was low, and other
liver function tests were normal. It was also observed that
these values returned to normal following the
discontinuation of saw palmetto. We hypothesize that this
preparation causes temporary liver dysfunction or acts on
the coagulation cascade by an unknown mechanism.

Acute pancreatitis associated with saw palmetto have also
been reported, mainly as case reports (5,13,14). Jibrin et al.
reported that a patient who presented with nausea,
vomiting and epigastric pain and had a history of using saw
palmetto extracts due to BPH had pancreatitis, possibly
related to this therapy. The patient's clinical condition
improved after the use of saw palmetto was discontinued.
However, his pancreatitis recurred after re-use of saw
palmetto (5). Wargo et al. also stated that pancreatitis
developed in a patient who used saw palmetto extract for
one week due to BPH. They argued that COX inhibition due
to saw palmetto triggers mechanisms leading to acute
pancreatitis (13). In our case, saw palmetto was used in the
context of kidney stones and urinary complaint. Abdominal
pain and vomiting started one day after he started using the
extract. Although our case had history of using other
prescribed drugs, he had been using other drugs for a long
time and it was thought that the pancreatitis might then be
due to the newer use of saw palmetto.

In our case, acute renal failure due to chronic kidney disease
improved with treatment. The patient's intense nausea-
vomiting and prerenal causes due to acute pancreatitis may
be responsible for this clinical situation. There is no previous
report of a relationship between saw palmetto and
nephrotoxicity.

Conclusion

Although the adverse effects thus far described and ascribed
to saw palmetto are generally benign and transient, more
data are needed on the dosing and potential adverse effects
of this readily available over-the-counter preparation. In our
case, hemorrhagic complications regressed spontaneously,
and acute pancreatitis improved. Saw palmetto may affect
the coagulation profile of some patients directly or
indirectly, and multiple drug interactions should be taken
into account. Therefore, in such cases, the use of herbal
supplements in addition to prescribed drugs should be
carefully investigated.
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LETTER TO THE EDITOR / EDITORE MEKTUP

Emergency Department Overcrowding in Tiirkiye

Tlirkiye'de Acil Servislerde Asiri Kalabaliklik
Ahmet Biitiin *

To the Editor,

Overcrowding in Emergency Departments (EDs) is a
significant concern worldwide. The number of ED visits is
increasing, and this problem has become an important
public health problem both in Tirkiye and in the world. ED
overcrowding is associated with many negative
consequences, including increased workload, caused staff
distress and burnout, decreased satisfaction of ED
healthcare staff and patients, delay in treatment of patients
most in need of emergency care, decreased quality of care,
and increased healthcare cost (1,2).

EDs in Tirkiye were visited by approximately 172 million in
2021, which is equal to 2050 visits per 1000 person (1,3).
These statistical data show that the use of EDs in Tirkiye is
more than twice the country's population (Turkiye
population is currently 85 million in 2024). The statistical
data showed that EDs in Tiirkiye (2050 visit per 1000 person)
are almost 7 times more crowded than EDs in developed
countries including United States (433 visits per 1000
person), United Kingdom (300 visits per 1000 person),
Australia (312 visits per 1000 person), Belgium (290 visits per
1000 person), and Singapore (180 visits per 1000 person) (1,
3). Tirkiye is the country that uses EDs the most in the world
compared to the population. This situation is not sustainable
in the long term and causes many problems in relation to ED
services, ED healthcare staff, and ED patients.

The current literature examined the causes of ED
overcrowding. One of the reasons for ED overcrowding is
that patients have problems with primary healthcare
services such as limited resources and intervention, limited
working hours, distrust, dissatisfaction with staff, and
perceived inexperienced staff in primary healthcare services
(4,5). In addition, current studies have shown that patients
have some problems with outpatient clinics, and therefore
visit the ED instead. These problems include that unable to
get an appointment, unsafe care environment, and lack of
interest (3). Another reason for using the ED is the
unavailability of healthcare services after working hours,
which means ED is the only available service for all patients,
even for those with non-urgent conditions (4). Having such
limitations with healthcare system contributes to ED
overcrowding. In addition, some patients choose to attend
the ED due to its advantages such as easy access, availability

of resources and tests, being examined quickly, better
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quality of care, and being examined by experienced staff in
the ED (4,5).

Solutions for ED overcrowding have been identified in the
existing literature (1,6). Solving current problems with the
healthcare system could alleviate ED overcrowding.
Addressing problems with primary healthcare services,
problems with outpatient clinics, and initiating new
healthcare services that serve after working hours could
reduce ED visits and consequently ED overcrowding (6). In
addition, increasing the health literacy of patients and
educating them regarding using the appropriate healthcare
service for their health needs, for instance, using their
general practitioner for their non-urgent conditions, could
reduce the number of ED visits. However, it is important to
state that ED overcrowding is a multifaceted and complex
problem. The solution to this problem is multi-dimensional
and requires a holistic approach. The factors that cause ED
overcrowding are not independent from each other.
Therefore, to reduce ED overcrowding, the factors that
cause ED overcrowding should be handled with a holistic
approach and solutions should be developed accordingly.
The current situation of EDs in Tiirkiye is not sustainable due
to high volume of patients and the negative consequences
of such overcrowding. Therefore, there is an urgent need to
address ED overcrowding in Tirkiye. There is a need for
effective solutions to alleviate ED overcrowding.
Appropriate interventions and solutions should be
identified. Addressing ED overcrowding requires a system-
wide approach. Appropriate stakeholders including the
Ministry of Health should act on addressing this significant
problem. Alleviating the problem of overcrowding in the ED
would increase the quality of care in ED setting, increase the
satisfaction of ED healthcare staff and patients, and
decrease healthcare cost. In addition, alleviating ED
overcrowding will allow the ED to become more functional,
reduce the safety risk to patients and staff, and decrease the
rate of medical error.

Keywords: Emergency department, overcrowding, causes,
solutions, Tirkiye
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Cardiorenal Syndrome

Kardiyorenal Sendrom
Canan Akman?

ABSTRACT

The incidence of heart and kidney diseases together is
increasing. Cardiorenal syndrome (CRS) is defined as an acute and
chronic disorder in one organ caused by diseases in the heart and
kidney, leading to an acute and chronic disorder in the other organ.
CRS involves neurohormonal and hemodynamic mechanisms.
There are five subtypes. Although its management is with medical
treatment, it can be challenging.

Keywords: Biomarkers, kidney failure, heart failure

Gonderim: 30 Aralik 2023

Kabul: 11 Haziran 2024

REVIEW / DERLEME

oz

Son zamanlarda kalp ve bobrek hastaliklarinin birlikte gériilme
sikhgr artmaktadir. Kardiyo-renal sendrom (KRS), kalp ve bobregin
akut ve kronik fonksiyon bozuklugu sonucu gift yonlii akut ve kronik
islev.  bozukluklarinin  goruldigu  bir  klinik  tablodur.
Patofizyolojisinde nérohormonal ve hemodinamik mekanizmalar
yer almaktadir. Bes alt tipi bulunmaktadir. KRS'nin yénetimi tibbi
tedavideki ilerlemelere ragmen halen zorlu olabilmektedir.
Anahtar Kelimeler: Biyobelirteg, bobrek yetmeazligi, kalp yetmezligi
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Kalp ve bobrek

Giris

Kardiyorenal sendrom (KRS), kardiyovaskiler hastaliklar ve
renal sistem arasindaki baglantiyi tanimlamaktadir.
Rowntree ve ark. ilk olarak 1913 yillarinda kdpeklerde renal
vendz konjesyonun, bobrek uzerine etkilerini yaptiklari
calismalarla gostermisler ve sonraki yillarda Winton ve ark.
1937 yilinda idrar cikisindaki azalmanin, tibdllerde artan
intrarenal basincin sonucu oldugunu belirtmislerdir. Blake ve
ark. 1949 yilinda renal dolasim Uzerine renal ven6z basing
artisi, sodyum ve su atiliminin etkilerini arastirmiglardir.
Ulusal Kalp, Akciger ve Kan Enstitlisi Calisma Grubu (The
National Heart, Lung, and Blood Institute's Working Group)
2004 vyihinda KRS’yi dolagim voluminin arttigl, kalp
yetmezliginin kotilestigi ve bu duruma boébrek hastaliginin
eslik ettigi kardiyovaskiler sistem ile bobrekler arasinda
glcli  bir baglantinin oldugu bir klinik tablo olarak
tanimlamiglardir. Bitin bu tanimlamalara ek olarak, 2008
yilinda Akut Diyaliz Kalite Girisimi (The Acute Dialysis Quality
Initiative, ADQI) tarafindan KRS bes alt tipe ayrilarak
incelenmistir. Bobrek yetmezliginin, kalp fonksiyonlar
Uzerine siddetli etki goOsterdigini ayni zamanda kalp
fonksiyonlari {izerine olan ciddi bir durumun, bdbrek

Akman
fonksiyonlarinda olumsuz etkilere yol agabilecek cift yonla
bir klinik tablonun oldugu gosterilmistir (1,2).

Gereg ve Yontemler

KRS’nin klinik siniflandirmasi, patofizyolojisi, tani ve tedavisi
acisindan mevcut literatiir gézden gegirilerek, acil serviste
hem pratikte hem teorikte gok sik karsilastigimiz KRS igin bir
fikir birligi gelistirmek amaci ile makaleler, ilgili arama
kelimeleri ve tibbi konu basligi tanimlayicilari kullanilarak,
glincel olarak gozden gegirilmistir. Kaynaklar segilirken
glincel olmasinin yaninda epidemiyoloji, klinik siniflandirma,
patofizyoloji, tanida kullanilan biyobelirtecler ve tedavi
yontemlerine vurgu yapilmaya calisiimistir.

KRS’nin klinik siniflamasi

ADQI’'nun klinik siniflandirmasi KRS’ye iliskin farkindahgin
arttirilmasi, erken tani ve en uygun tedavinin saglanmasinin
kolaylastirmaktadir. Yapilan calismalarda kalp yetmezligi
tanisi alan hastalarin  %25-63’Gnde KRS'nin alt tipleri
gorilmektedir (3). KRS’nin bes alt tipi Tablo 1’de verilmistir
(4).

KRS tipi Tanimlama Klinik durumu Kalp ve bobrek hasan patofizyolojisinin
mekanizmasi
Tipl KRS Akut kalp hastaliklari AKI'ya  AKI ile sonuglanan DKY, kardiyojenik sok Venoz konjesyon,
(Akut KRS) yol acar Renal hipoperfiizyon, SNS/RAAS aktivasyonu,
Oksidatif stres,
Inflamasyon
Tip 2 KRS Kronik  kalp  hastaliklari  KDIGO kriterleri; SNS/RAAS aktivasyonu,
(Kronik KRS) KBH’na neden olur Fibrozis,
-albuminuri ve/veya GFH Oksidatif stres,
<60 mL/in/1.73 m? Inflamasyon
-siirekli GFH>5 mL/dk /1.73 m2/2-5 yil icinde
-KKY tanisi suphesi veya KBH baslangic veya
ilerleyen donemlerinde artan albumindri
Tip 3 KRS AKI, akut kalp yetmezligine Akut kalp yetmezligi, asiri volim yuklenmesi, Asiri volim yiklenmesi, SNS/RAAS aktivasyonu,

(Akut renokardiyak Yol agar

elektrolit bozuklugu ve metabolik asidoz sonucu  Qksidatif stres veya mitokondriyal disfonksiyon

sendrom) bobrek fonksiyonlarinda akut koétilesmeye inflamasyon
baghdir Elektrolit ve metabolik bozukluklar (tiremik duruma
bagh)
Tip 4 KRS Kronik bébrek hasari, kronik ~ Ateroskleroz, insilin direnci, lipid metabolizma SNS/RAAS aktivasyonu
(Kronik kalp yetmezligine yol agar bozuklugu, ndérohormonal duzensizlik KBH'I  jnflamasyon/fibrozis

renokardiyak
hastaliklar gelisir

sendrom)
Tip 5 KRS Hem kalp hem bdobrekte Amiloidozis,
(Sekonder KRS) hasar olusturan sistemik  Qtoimmiin hastaliklar (SLE)
hastaliklar Sepsis
COVID-19,

ilerlemis karaciger hastaligi
Hepatorenal sendrom,

Siroz

siddetlendirir ve sonug¢ olarak kardiyovaskiiler

Hiperfosfatemi

Sekonder hiperparatiroidizm

Dolasimda seviyeleri artan eritropoez inhibitorleri,
furanlar, fenoller, beta-2-mikroglobulin ve leptin

Inflamasyon ve protrombotik durumlar
Proinflamatuar sitokinlerin sekresyonu
Endotelyal disfonksiyon

Bozulmusg koroner ve glomeriler otoregiilasyon

Tablo 1. KRS'nin bes alt tipi, tanimlari, klinik durumu ve ana patofizyolojik mekanizmalari. AKI, akut bobrek hasari; DKY, dekompanse kalp yetmezligi; SNS,

sempatik sinir sistemi; RAAS, renin anjiotensin aldesteron sistemi; KBH, kronik bébrek hastaligi; KDIGO, Bébrek Hastaliklari: Kiiresel Sonuglarin lyilestirilmesi

Vakfi; GFH, glomerdl filtrasyon hizi; KKY, konjestif kalp yetmezligi.
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KRS’nin Patofizyolojisi

1.Santral venéz ve intraabdominal basincin rolii

Karin igi basincinin suirekli olarak 2 12 mmHg olmasi karin igi
basinci olarak tanimlanirken, > 20 mmHg astiginda
abdominal kompartman sendromu olarak
tanimlanmaktadir. Bu durum cerrahi komplikasyonlarla
iliskili olabilmekle beraber artan bir sekilde KRS'nin
patofizyolojisi icinde yer almaktadir (5).

2.Kardiyak output ve kardiyak indeksin rolii

Kalp yetmezliginde, bdbrek fonksiyonlarinda bozukluk
gorilmekle beraber kalp debisi bobreklere etki eder ve
bobrek perfizyonunda azalma olur. Henle kulpu g¢ikan
kolundaki akimda azalma ve basinca duyarli olan
baroreseptorlerden kaynakl olarak afferent arteriyollerin
jukstaglomeriiler hiicrelerinden renin salinimi artar. Tiim bu
durumlar KRS'nin patofizyolojisi icinde yer alir (5). Akut
dekompanse kalp yetmezliginde (DKY) kalp kan
pompalamasini  optimal diizeyde yapamaz, volim
yuklenmesi ve santral vendz basingta artma goriilar. Venoz
tikaniklik, bobrek fonksiyon bozuklugu, renal kan akisinda,
GFH’da ve idrar ¢ikisinda azalma gorilir. Hemodinamik
mekanizma icin dikkatle degerlendiriimesi gereken 2
parametre kardiyak out put (normalde 4-8/L/dk) ve kalp
indeksi (normalde 2,5-4 L/dk / m2)'dir. iki parametrenin
azalmasi bobrek fonskiyonunda azalmaya neden olur (6).

3.Nérohormonal diizensizlik

Renin-anjiotensin aldosteron sistemi (RAAS), bobrek hasari
ve kalp yetmezliginin ilerlemesinde major role sahiptir (6).
Voliim artisi ve santral vendz basingta artis gordllr. Santral
venodz konjesyon, renal venéz konjesyon, renal kan akiminin
azalmasi ile renal fonskiyon bozuklugu tetiklenir. Kardiyak
beta-adrenerjik  reseptorlerin  duyarsizlasmasi, RAAS
reseptorleri yolu ile sempatik hiperaktivasyona neden olur.
Kalp yetmezliginde ilerleme, GFH’da kotllesme, katekolamin
klirensinde azalmaya neden olur. Juksta glomerular aparat
hicrelerinden renin sekresyonu sodyum tutulumu ile
sonuclanir ve vaskiler konjesyon, kalp yetmezliginde
kotlilesme  gorilir.  Anjiotensin-Il  {iretimi  reninin
serbestlesmesine neden olur, renal efferent arterioler
vasokonstriiksiyona neden olur, GFH stabil devam ederken
glomerul icinde hidrostatik basing artar. Anjiotensin-Il,
aldesteron sentezini stimiile eder, distal tibilden sodyum
reabsorbsiyonunu indiikler ve bobrekten potent bir
vazokonsktriktor, proinflamatuar ve profibrotik peptid olan
endotelin-1 salinimini arttirir. Anjiotensin I, kalp iginde
fibrozisin ilerlemesine neden olmaktadir (6). Adenozin ve
arginin vazopressin (AVP)'de KRS’nin patofizyolojisinde rol
oynamaktadir. Adenozin, adenozin trifosfat enziminin
parcalanmasi ile olusur. Distal tiiblilde, sodyum artisi
adenozin salinnmini  arttinr.  Afferent  arteriollerde,
vazokonstriksiyon sonucu bobrek kan akiminda azalma,
renin sekresyonunun uyariimasi sonucu proksimal tiibulde
sodyum yeniden emilir ve sonug olarak GFH azalma goralir.
AVP, ayni zamanda arteriol vazokonstriiksiyon sonucu
damar direncini ve kalbe vendz donisl arttirir, vendz
tikanikligin olusumu ve artmasi sonucu olumsuz durumlar
gorilmektedir (5).

Akman

4.0ksidatif stres

Noérohormonal dizensizlikler ve tiremik toksinlerin birikmesi
sonucunda oksidatif stress KRS'nin gelismesinde diger bir
neden olarak gorilmektedir. Reaktif oksijen tiirleri (ROS)
mitokondride (retilir. Oksidatif stres, ROS olusumu ve
antioksidan savunma mekanizmasi asildiginda
gorilmektedir. ROS birikimi hiicrede hasar ve aterosklerozun
erken sirecinde yer alan endotel disfonksiyonuna neden
olur. Aterosklerotik vaskiler hastalik (iskemik koroner arter
hastaligl) kalp yetmezligi ve bobrek yetmezligi nedenidir.
Oksidatif stres; iskemik hasar, vendz konjesyon ve
inflamasyon sonucu KRS'yi tetikler (7).

5.inflamatuar medyatérler

KBH ve kalp yetmezligi yuksek kronik inflamasyonun so6z
konusu oldugu durumlardir. Her iki organda pro-inflamatuar
belirteglerin Gretilmesi ile hiicre 6limu ve fibrozise yol agan
doku hasarinda &nemli bir role sahiptir. inflamatuar
kaskadinin tetikleyicileri olarak sempatik sinir sistemi ve
RAAS aktivasyonu, ven6z konjesyon, iskemi ve oksidatif stres
yer almaktadir. TUmor nekroz faktori-a (TNF- a), interlokin-
1 (IL-1), ve interlokin-6 (IL-6) gibi proinflamatuar sitokinler
kalp yetmezligi ve KBH ile iliskilidir. Akut faz reaktani olan C-
reaktif protein (CRP), ateroskleroz patogenezinde rol oynar
(5). Hemodiyaliz hastalarinda goriilen yiksek CRP degeri, sol
ventrikil fonksiyon bozuklugu, kardiyak hipertrofi ve
mortalitenin 6ngoriclsidar (8).

6.Anemi

Kronik bobrek yetmezligi ve kalp yetmezligi hastalarinda
kronik hastalik anemisi sik olarak gorilmektedir. KRS’ nin
patofizyolojisinde dnemli bir role sahiptir. Mortalitenin %5-
55 oraninda bagimsiz belirleyicisidir (9). Anemi, oksidatif
stresi arttirir, doku iskemisi ve periferik vazodilatasyon
yaparak, sempatik sinir sistemi ve RAAS aktivasyonu,
antiditdretik hormon (ADH) salinimi ile vazokonstriksiyon,
tuz-su tutulumu, ilerleyici nefron kaybi, interstisyel fibroza
yol agarak, kronik renal venoz konjesyona neden olur. Anemi
kronik oldugunda sol ventrikiler hipertrofisi, iskemi ve
nekroz nedeniyle miyokardiyal hiicre 6limu gorulmektedir
(10).

Biyobelirtegler ve Tani

Biyobelirtecler, KRS tanisina katki saglamaktadir. Kardiyak
biyobelirtegler, B-tip natriuretik peptid (BNP) ve onun inaktif
formu pro B tipi natrilretik peptid (NT-proBNP) hem akut
hem de kronik kalp yetmezligi prognozu ve tanida
yardimcidir. Bobrek yetmezligi olmadan akut kalp yetmeazligi
gelismis hastalarda BNP degeri anlamli derecede yuksektir
(11). Yapilan c¢alismalar tedavi sonrasinda boébrek
fonksiyonlarinda azalma olan hastalarda gelisen akut kalp
yetmezliginde daha iyi sonuglar alindigi ve NT-proBNP
seviyelerinin azaldigi gésterilmistir. Yiiksek NT-proBNP, akut
kalp yetmezligi olan hastalarda bdbrek fonksiyon bozuklugu
gelismeden 6nce BNP'ye gore KRS risk siniflamasina tahmini
bir katki sagladigi gosterilmistir. Ek olarak, galectin-3, ST2
(suppressor of tumorigenicity 2) ve PENK (Proenkephalin A)
kalp fonksiyon bozuklugunun yeni belirtecleri olarak 6ne
surilse de klinik etkiler belirsizligini simdilik korumaktadir.
Renal biyobelirtegler, serum kreatinin ve idrar ¢ikisinda olan
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degisiklik bobrek fonksiyon testlerini tanimlarken, AKI’'nin
gec bulgularidir. Sistatin C, GFH'nin hassas bir belirteci olup
akut kalp yetmeazliginden, hastaneye yatis ve mortalitenin bir
gostergesi olarak prognostik degere sahiptir. Sistatin C,
kreatininden farkh olarak yas ve bobrek disi faktorlerden
daha az etkilenmektedir. Tlbdller hasar belirtegleri arasinda
insiilin benzeri bilyiime faktér baglayici protein 7 (IGFBP-7),
metaloproteinaze-2'nin doku inhibitéri (TIMP-2), nétrofil
jelatinazla iliskili lipokalin (NGAL), bébrek hasari molekili-1
(KIM-1) bulunmakla birlikte heniiz bu belirtegler icin daha
fazla ¢alismalara ihtiya¢ duyulmaktadir.

Tani igin kullanilan goriintiileme tetkiklerinde yatak basinda
yapilan transtorasik ekokardiyografi ile santral vendz basing
ve kardiyak dolum basing artisinin gorilmesi, kardiyak
output azalmasi gibi hemodinamik parametrelerin varligi
KRS'nin tanisinin koyulmasina yardimcidir. Sol ventirkiil
ejeksiyon fraksiyonu (LVEF)’'nun azalmasi, pulmoner arter
basincinin ve sag ventrikil (RV) ¢capinin artmasi, yiksek KRS
(akut ve kronik form) insidansi i¢in bagimsiz ekokardiyografi
parametreleridir (12). Renal ultrasonografi (USG) intrarenal
vendz akim modelleri ile renal vendz konjesyonu, bdbrek
boyutu ile kronik durum, ekojenite, kortikal kalinlik ve
anormal kortiko-mediiller orani gdstermektedir. Kardiyak
manyetik rezonans gorintileme (MRG), ventikillerin
boyutu, fonksiyonu ve fibrozisi degerlendirmeye yonelik
noninvaziv bir tetkik olmakla birlikte standarttir (13).

KRS Tedavi Yonetimi

KRS  tedavisinde temeller, dekonjesyon, endojen
vazodilatasyon, inotropik destek, ndrohormonal eksenin
inhibisyonu ve ekstrakorporeal tedavidir (14). Hastalar
bireysel o0zellikleriyle ele alinmalidir. Tedavi dikkatle
planlanmali ayni zamanda boébrek ve kalp agisindan da izlem
yapilmahdir.

intravendz loop diliretikleri, tedavinin altin standardi olarak
kabul edilmektedir. Akut DKY’de loop dilretikleri sivi
yuklenmesinin giderilmesine yardimci olmakla birlikte uzun
donem mortalite ve morbidite Uzerine etkileri tam
bilinmemektedir (14,15). Tedavide doéngl dilretiklerinin
sistematik kullanimi yoniindeki genis Oneriler mevcut
olmasina ragmen bunlarin optimal kullanimina iliskin bilgi
eksikligi devam etmektedir. Uygulanan diliretiklerin optimal
dozu bobrek fonksiyon bozuklugunun derecesi ile iliskilidir.
Birlikte kullanildiklari takdirde loop dilretikleri ve tiazidlerin
doz ayarlamasina yonelik algoritmalar s6z konusudur (16).
Surekli ve aralikh furosemid inflizyonlarini karsilastiran bir
calisma olan DOSE c¢alismasi (Diuretik Optimizasyon
Stratejileri Degerlendirmesi) 72. saatte semptom kontroli
veya net sivi kaybi agisindan bir fark olmadigini géstermistir.
Ayrica yiksek dozda diiretik alan hasta grubu, daha distik
dozda diiiretik alan grupla karsilastirildiginda daha sik kisa
sureli kreatinin artisi géstermistir fakat uzun vadede (60 glin)
olumsuz bir sonug bildirilmemistir (14). Dilrretik direncini
kirmak igin, loop dilretiklerini tiyazid ditretikleri, karbonik
anhidraz inhibitorleri (6rn. asetazolamid), metolazon (tiazid
benzeri diuretik) veya potasyum tutucu dilretiklerle
birlestirmek ¢ok yaygin bir sekilde kullanilmaktadir. Yapilan
calismalar akut DKY'de loop diliretik tedavisine
asetazolamidin  eklenmesi ile basarih  bir sekilde
dekonjesyonun olmasiyla sonuglanmistir. Akut dekompanse
kalp yetersizligine bagh volim yliklenmesinde asetazolamid

Akman
(ADVOR) calismasinin sonuglarinda, akut dekompanse kalp
yetmezligi olan hastalara intravendz (iv) loop diliretiklerinin
kullanimina ek olarak iv asetazolamid tedavisi verildiginde U¢
gln icinde 6nemli 6lglide ve daha basarili dekonjesyonun
saglandigi buna ek olarak hastanede daha kisa yatis sliresine
sahip oldugu gosterilmistir (17). Tiyazid dilretiklerinin
kombine kullanimi ile tek basina loop dilretikleri ile
kiyaslandiginda daha fazla dilrez ve kilo kaybiyla
sonuglandigr  gosterilmistir.  Diuretikler  birbiri ile
karsilastirildiginda higbirinin  GstUnliGgt  kanitlanmamustir
(18,19). Akut KY ve KRS durumunda mineralokortikoid
reseptér antagonistlerinin (MRA) eklenmesi natrilirezisi
iyilestirdigi gosterilmisken, ditiretik direnci olan akut KY’de
MRA eklenmesinin anlamli bir fayda saglamadigi yapilan
calismalarda belirtilmistir  (20,21). Vazodilatér ajanlar,
santral ven6z basinci (CVP) azaltir ve bobrekteki net
filtrasyon basincini arttirir. Nitrogliserin ve nitroprussidin
vazodilatator ajanlardir. Her ikisi de CVP'yi azaltmaktadir
(22). Diger bir vazodilatator etkili olan nesiritide tedavisinin
akut DKY’li hastalarda tedavide fayda gostermesine ragmen,
bobrek fonksiyonu ve mortalite lzerine olumsuz etkileri
oldugu gosterilmistir (14). Nitrat, nitroprussid, nesiritid
erken semptom iyilesmesi disinda, akut KY'de klinik
sonuglarin iyilesmesine dair glcli kanitlar
sergilememektedir (22).
inotropik  destek, organlarin  perfiizyon  basincinin
sirdirilmesi icin 6nem tasimaktadir. Artan mortalite ile
iliskilidir.  Milrinon,  dopamin, dobutamin  bdébrek
fonksiyonlarinda ve mortalite oranlarinda bir iyilesme
olmadigini ortaya koymustur. Levosimendan ile yapilan
¢alismalarda birinci ve altinci aylarda hemodinamik iyilesme
ile iligkili iken, daha dusiik mortalite s6z konusudur. Mebazaa
ve ark. ile Packer ve ark. yaptiklari c¢alismalarda
levosimendanin mortaliteyi iyilestirmedigini, hipotansiyon
riskinde artisa ve kardiyak aritmilere neden oldugunu
gostermislerdir (23,24).
Ultrafiltrasyon, akut DKY , dilretik direnci, bébrek fonksiyon
bozuklugu olan hastalarda etkili bir tedavi ydontemi olmadigi
belirtilmistir (15).
Anjiyotensin donustlriici enzim inhibitorleri (ACE-) ve
anjiyotensin reseptor blokerlerinin (ARB), disiik ejeksiyon
fraksiyonu olan kalp yetmezlik tedavisinin standart bir
parcasi olmakla birlikte bobrek fonksiyon bozuklugu olan
durumda iyilesme ile iliskili bulunmamaktadir (25).
GUnumuizde KRS hastalarinda Renal replasman tedavisinin
(RRT)baslatilmasina iliskin resmi bir kilavuz bulunmamakla
birlikte tedaviyi yapan klinisyenin karari ile KDIGO
kilavuzlarina dayanarak RRT'nin baslatilmasi 6nerilmektedir.
Diyaliz, KDIGO kilavuzuna gore bobrek yetmezligi
belirtilerinde, volim ve kan basincinin kontroliinde zorluk
oldugunda, beslenme durumunda verilen tedavilere ragmen
ilerleyici olan koétilesme durumunda yapilmaktadir. Bu
durumlar KRS tedavisi agisindan da gecerlidir. Dolayisi ile
GFH’nin 10 mL/dak/1,73 m2'nin altina dismesinden ¢ok
once RRT baslanmalidir.
KRS’nin tedavi yonetimi, klinik ortamda multimodal tedavi
yaklagimi, ditiretik kullanimi, nérohormonal aktivasyonun
inhibisyonunu, inotropik destegi ve ekstrakorporeal hacim
yonetimini kapsamaktadir (14).
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Kalp ve bobrek

Sonug

KRS, kalp ve bobrek arasinda ¢ift yonlu siki bir baglantiyi
iceren tipik ve ilerleyici bir durumdur. Hastalar mortalite
acisindan risk altindadir. Bobrek ve kalp yetmezligi
sinerjistiktir ve KRS patofizyolojisi hemodinamik etkilesimin
otesinde, kompleks karmasik mekanizmalar icermektedir.
Kardiyak, renal biyobelirtecler ve goriintiileme yontemleri
erken tani i¢cin ¢ok onemlidir. KRS multidisipliner
degerlendirmeyi gerektiren bir sendromdur.

Cikar Catismasi: Yazar herhangi bir c¢ikar c¢atismasi
bildirmemektedir.

Finansal Destek: Calisma vyapilirken veya vyazinin
hazirlanmasinda herhangi bir finansal destek alinmamistir.

Yazarlik Katkisi: CA- Calisma ve konsept tasarimi, veri
toplama, analiz ve verilerin yorumlanmasi, yazim, hakem
revizyon cevabil.

Etik Beyan: Yazar arastirma ve yayin etigine uyduklarini
beyan eder. Derleme yazisi oldugu igin etik kurul onami
alinmadi.
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