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A Mortality Prediction Model in Pregnant and Postpartum Women With
Covid-19 Admitted to the Intensive Care Unit

Yogun Bakim Unitesinde yatan Covid-19'lu Gebe ve Lohusalarin Mortalite Risk Faktérleri

isa Kilict “*| Giiltekin Adanas Aydin? =" Hilal Giilsiim Turan Ozsoy? =, Serhat Unal?
1 Department of Anesthesiology and Reanimation, Intensive Care Unit, Bursa City Hospital, Bursa/Turkey

2 Department of Obstetrics and Gynecology, Bursa City Hospital, Bursa/Turkey
3 Department of Radiology, Bursa City Hospital, Bursa/Turkey

Ozer

AMAC: Bu c¢alismada yogun bakimda yatan COVID-19 tanili gebe ve lohusalarda mortalite prediksiyon modeli olusturarak
APACHE 11, SAPS Il ve SOFA skorlari ile karsilastirilmasi amaglanmistir.

GEREC VE YONTEM: Hastanemizin COVID-19 yogdun bakim iinitelerine yatan Covid-19 tanisi dogrulanmis gebe ve lohusalarin
demografik, laboratuvar, radyolojik ve klinik verileri geriye déniik olarak kaydedildi.

BULGULAR: Calismaya ddhil edilen 50 hastadan 13'l kaybedildi. Yas ortalamasi dlen grupta 35.54%4.24 yil, yasayan grupta
30.03%4.91 yil idi (p=0,002). Lojistik regresyon modeli, yas, lenfopeni, yiiksek CRP ve IL-6 diizeylerinin mortalite ile iliskili
oldugunu ortaya koydu. Modelin mortalite (AUC) icin prediktif giicii 0.946+0.045 (p<0,001) idi. ROC egrisi altinda kalan alan (AUC)
APACHE |l skoru icin 0.712%0.085 (p=0.024), SAPS Il skoru igin 0.481%0.102 (p=0.842) ve SOFA skoru icin 0,656%0,089 (p=0,097)
idi. Modelimizin ézglilliigii %97,3, duyarliligi %84,6, prediktif dederi %91,7 ve negatif prediktif degeri %94,7 idi.

SONUC: Olusturdugumuz tahmin modeli klinisyene, yogun bakim tinitesine kabul edilen COVID-19 tanili gebe ve lohusalarda
yliksek mortalite riski olan vakalarin belirlenmesine olanak taniyacaktir.

Anahtar Kelimeler: Covid-19, mortalite, gebe, SARS-CoV-2, lenfopeni, yogun bakim

ABSTRACT

OBJECTIVE: In this study, it was aimed to compare with APACHE I, SAPS Il and SOFA scores by creating a mortality prediction
model in pregnant and postpartum women with a diagnosis of COVID-19 in intensive care (ICU).

MATERIALS AND METHODS: Demographic, laboratory, radiological and clinical data of pregnant and postpartum women with
confirmed COVID-19 diagnosis who were admitted to the COVID-19 ICUs of our hospital were recorded retrospectively.

RESULTS: Of the 50 patients included in the study, 13 died. The mean age was 35.54%4.24 years in the non-surviving group and
30.03%4.91 years in the surviving group (p=0.002). A logistic regression model revealed age, lymphopenia, elevated CRP and IL-6
levels to be associated with mortality. The predictive power of the model for mortality (AUC) was 0.946+0.045 (p<0.001). The area
under an ROC curve (AUC) was 0.712%0.085 for the APACHE |l score (p=0.024), 0.481%0.102 (p=0.842) for the SAPS Il score and
0.656*0.089 for the SOFA score (p=0.097). Our model had a specificity of 97.3%, a sensitivity of 84.6%, a predictive value of
91.7%, and a negative predictive value of 94.7%.

CONCLUSION: The prediction model we created will allow the clinician to identify cases with a high risk of mortality risk in
pregnant and postpartum women with a diagnosis of COVID-19 admitted to the ICU.

Keywords: Covid-19, mortality, pregnant women, SARS CoV-2, lymphopenia, critical care

INTRODUCTION
The threat to human life of Coronavirus disease 2019

the complications of infections caused by such viruses, and

infections caused by respiratory viruses are more severe in

(COVID-19) first arose in December 2019. According to data
of the World Health Organization (WHO), by April 3, 2022
there had been over 489 million recorded cases of COVID-
19 and more than 6 million deaths reported globally (1).

Pregnancy predisposes women to respiratory viruses and

pregnant women due to the changes that occur in the
anatomical, cardiopulmonary and immune systems (2,3,4).
Admission to the intensive care unit (ICU), the need for

invasive mechanical ventilation (IMV) and mortality are
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more common in pregnant women with COVID-19 when
compared to non-pregnant women of reproductive age (5).
The early accurate assessment of severe COVID-19 patients
may contribute to the initiation of the necessary treatments
and the reduction of mortality (6). Models that have been
developed based on combinations of different variables
and characteristics for the prediction of potential adverse
outcomes of infection in pregnant women support the
planning and prioritization of patients and the allocation of
healthcare resources. To the best of our knowledge,
however, there is yet no specific scoring system in literature
for the determination of mortality in pregnant and
postpartum women with COVID-19 admitted to the ICU.
Furthermore, there have been few studies conducted using
such scoring systems as the Acute Physiology and Chronic
Health Evaluation (APACHE) II, the Simplified Acute
Physiology Score (SAPS) Il and the Sequential Organ Failure
Assessment (SOFA) to predict mortality in adult COVID-19
patients admitted to the ICU (7,8), although there are
ongoing discussions about the ability of the APACHE Il score
to predict ICU mortality in patients with COVID-19 (9).

We present here a model that has been developed for the
identification of the risk factors associated with mortality,
and for the prediction of ICU mortality in pregnant and
postpartum women with severe COVID-19. As a further
purpose of the study, we make a retrospective assessment
of the value of SOFA, SAPS Il and APACHE Il scores for the
prediction of mortality in patients, and compare these

scores with those of our model.

MATERIAL & METHODS

This single-center retrospective observational study was
conducted with pregnant and postpartum women patients
over 18 years of age with COVID-19 confirmed by reverse
transcriptase-polymerase chain reaction (RT-PCR) for severe
acute respiratory syndrome Coronavirus 2 (SARS-CoV-2)
between April 2020 and December 2021 in the Level-3 ICUs
of Bursa City Hospital. The study protocol was approved by
TC University of Health Sciences; Bursa School of Medicine;
Bursa City Hospital Ethics Committee (Date: 09.03.2022;
Decision No: 2022-3/10) and the study was conducted
following the principles of the Declaration of Helsinki. Since
our study was retrospective, informed consent was not

obtained from the patients.

The study data were obtained from the electronic health

records of our hospital. Excluded from the study were

pregnant and postpartum women with critical illnesses at
the time of diagnosis, those younger than 18 years of age,
those with a negative RT-PCR test result for SARS-CoV-2,
and those with previous COVID-19 disease. All patients
were managed in accordance with the Ministry of Health

Diagnosis and Treatment Guidelines.

The reasons for admission to the ICU (respiratory failure,
organ failure, hemodynamic instability, eclampsia, etc.)
were recorded, along with age and body mass index (BMI)
at the time of admission, comorbidities, smoking habits,
history of medication, gestational age at admission,
gravidity, and parity, variant of SARS-CoV-2, COVID-19
vaccination status, laboratory values ( WBC (white blood
cells, platelets), ferritin, fibrinogen, lymphocytes, D-dimer,
CRP (C-reactive protein), procalcitonin, LDH (lactate
dehydrogenase), ALT (alanine aminotransferase), AST
(aspartate aminotransferase), INR (international normalized
ratio), aPTT (activated partial thromboplastin time), PT
(prothrombin time), SpO2 (oxygen saturation), PaO2 (partial
arterial oxygen pressure), PaO2/FiO2 (partial arterial
oxygen pressure/fraction of inspired oxygen) ratios, and
APACHE I, SAPS I, and SOFA scores. Medical treatments
(Remdesivir, Plaquenil, steroids, favipiravir, anakinra,
tocilizumab, cytokine filter, plasmapheresis/IVIG,
anticoagulation), treatments for respiratory failure (IMV,
high-flow oxygen therapy (HFOT), non-invasive mechanical
ventilation (NIMV), oxygenation mask), and the duration of
the patients’ stays in the hospital and the ICU were

recorded.

Thoracic computed tomography (CT) scans and chest
radiographs were evaluated on the Picture Archiving and
Communication System (PACS). All thoracic CT scans and
chest radiographs were reviewed by a radiologist with more
than 10 years of experience in thoracic radiology.
Pneumonia was classified as mild, moderate, and severe
pneumonia based on radiological imaging, and the
classification was made using the Radiographic Assessment
of Lung Edema (RALE) Scoring System on chest radiographs
(10).

Thoracic CTs were grouped based on the patient's chest CT
Score (11). Accordingly, both lungs were divided into five

lobes and each lobe was assessed individually.

The APACHE Il score was calculated using respiratory rate,
arterial pH, PaO2, temperature, age, heart rate, mean

arterial pressure, levels of sodium (Na+), potassium (K+),
2
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creatinine (Cr), and hematocrit, leukocyte count, Glasgow
Coma Scale (GCS), and previous health status (surgery,
history of organ failure, immunocompromised status) data.
The SAPS Il score was calculated using leukocyte count,
bilirubin, bicarbonate, Na+ and K+ levels, heart rate, systolic
blood pressure, age, body temperature, GCS, PaO2/FiO2
ratio, mechanical ventilation or continuous positive airway
pressure, urine output, urea, chronic diseases, and type of
admission data. The SOFA score was calculated based on
respiratory (PaO2/FiO2) cardiovascular (vasoactive agent
requirement), hepatic (bilirubin level), coagulation (platelet
count), neurological (GCS), and renal system (serum
creatinine and urine output) disorders. All scores were
calculated using the worst values of the parameters within

the first 24 hours of admission (12).

The patients were divided into two groups as those who
survived and those who died in the ICU (survivors and non-
survivors). The mortality risk factors for the two groups
were determined and a mortality prediction model was
developed, after which, the performance and validity of ICU

mortality prediction scores in patients were assessed.

Descriptive statistics of the study data were calculated as
means, standard deviation (SD), counts and % frequencies.
A Shapiro-Wilk test was used to analyze the normality of the
quantitative data. The unadjusted effects of quantitative
characteristics alone were established through a
comparison of the surviving and non-surviving pregnant
women with COVID-19 using a Mann-Whitney U test.
Likewise, the wunadjusted effects of categorical
characteristics on mortality were established with a
Pearson’s Chi-square test. Variables with significant (p <=
0.10) unadjusted effects on mortality in the univariate tests
were included in the binary logistic regression model. The
variables that would remain in the final model were
identified using a stepwise variable elimination method.
Missing data were estimated using the simple tree method
prior to the building of the model. Statistical significance
was set at p <= 0.10 for unadjusted effects and p <= 0.05 for
adjusted effects. Calculations were made using IBM SPSS
Statistics (Version 23.0. Armonk, NY: IBM Corp.).

RESULTS

A total of 50 pregnant and postpartum women with COVID-
19 who were admitted to the ICU were included in the
study. Of the total, 13 of the pregnant women died and the

rest were eventually discharged.

The mean age was 35.54+4.24 years and the mean BMI was
29.06+5.54 in the non-surviving group, while the mean age
and BMI were 30.03:t4.91 years and 27.59+4.33,
respectively, in the surviving group (p=0.002 and p=0.446).

Considering the demographic characteristics, and
laboratory and radiological findings, the mean LDH, CRP,
aPTT, IL-6 and FiO2 were statistically significantly higher in
the non-surviving patient group than in the surviving group
(p=0.020, p=0.001, p=0.066, p=0.002, and p=0.008), while
the mean lymphocyte count, PaO2 and PaO2/FiO2 were
significantly lower (p=0.025, p=0.035, and p= 0.003) (Table
1).

A comparison of the radiology results of the two groups
revealed a significantly higher mortality rate in pregnant
and postpartum women with severe involvement than in
the mild and moderate categories (p=0.1). Moreover, the
rate of mortality was significantly higher in those who were
intubated (p=0.001) and unvaccinated (p=0.036), in those
who did not receive mask oxygen (p=0.065), and in those
who received IMV (p=0.001), HFOT (p=0.05), NIMV (p=0.001),
antibiotics (p=0.12), pulse steroids (p=0.007), steroids
(p=0.067), anakinra (0.043) and favipiravir (p=0.091). Aside
from this, no significant difference between the two groups

was identified (Table 2).

The variables with statistical significance or a p-value close
to statistical significance (p < 0.10) in Tables 1 and 2 were
included in the logistic regression model, thereby revealing
the adjusted effects of the risk factors with a significant
effect on mortality. Ventilation and intubation, however,
were not included in the model, being risk factors that
emerge in the final status of the patients, and the primary
purpose of the model was to predict mortality based on

early-period markers.

The model results are summarized in the nomogram
presented in Figure 1, and reveal the risk factors that
significantly affect mortality to be age and the lymphocyte,
CRP, and IL-6 levels in the ICU.

Considering the performance measures of the model, the
area under the ROC curve (AUC) was 0.946+0.045,
suggesting that the model had good performance in
discriminating between non-survivors and survivors
(p<0.001, Figure 2). Moreover, when the diagnostic success

of the scores used in the ICU was examined, AUC was found
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to be 0.712+0.085 for APACHE Il (p=0.024), 0.481+0.102 for
SAPS 1l (p=0.842), and 0.656+0.089 for SOFA (p=0.097).

The predictive success (specificity) of the logistic regression
model was 91.9 % and the success (sensitivity) in
discriminating non-survivors was 61.5 %. In addition, the
positive and negative predictive values of the model were
72.7 % and 87.2 %, respectively. The overall accuracy of the
model was 84%. Based on these results, the model

performance can be concluded to be quite good (Table 3).

When the success of the APACHE Il, SOFA, and SAPS I
scores in the discrimination of non-survivors were
examined individually, only the mean APACHE Il and SOFA
scores were found to be significantly higher in non-
surviving patients, meaning that these two scores were able
to successfully discriminate non-survivors. The SAPS I
score, on the other hand, could not significantly
discriminate between non-survivors and survivors (Table 4).
The success of these three scores in discriminating non-
survivors is presented graphically in Figure 2 with a ROC

curve.

DISCUSSION

A high-performance model and normogram were
developed in the present study for the prediction of
mortality based on laboratory data, imaging data,
demographic characteristics and comorbidities at the time
of the ICU admission of pregnant and postpartum women
with COVID-19 confirmed by RT-PCR for SARS-CoV-2. The
model identified elevated CRP and IL-6 levels, advanced age
and lymphopenia as independent risk factors in pregnant
and postpartum women with COVID-19 admitted to the
ICU. We also assessed the performance of SAPS II, APACHE
Il and SOFA scores for the prediction of ICU mortality in this
patient group, and found the SAPS Il score not to be
significant in predicting mortality in our patient group
(performance measure; AUC: 0.481+0.102), and the
performance of our model (AUC: 0.946+0.045) to be
superior to that of the APACHE Il (AUC: 0.712+0.085) and
SOFA scores (AUC: 0.656+0.089, p=0.097).

In adult intensive care patients, the APACHE I, SAPS Il and
SOFA scores are commonly used to predict mortality, the
severity and prognosis of disease, and intensive care
performance. In a study of ICU patients with COVID-19, Zou
et al. assessed the relationship between APACHE Il score

and mortality, and compared the predictive powers of

APACHE Il and SOFA scores in patients, and reported the
APACHE Il and SOFA scores to be significant in predicting
mortality (33.77%) (10.87+4.47 vs. 23.23+6.05; p<0.001). The
authors reported further that the APACHE Il score (AUC:
0.966) had a higher predictive power for mortality than the
SOFA score (AUC: 0.867).7 Similar to the study by Zou et al.,
another study, involving 52 ICU patients, found a median
APACHE Il score of 18 and a mortality rate of 61.5% in non-

surviving patients (13).

The median APACHE Il score in the present study was 9.62
and the mortality rate was 26% in the non-survivors, which
is lower than that reported in previous studies. The APACHE
Il'and SAPS Il scores in both our study and in other studies
were surprisingly low when compared to mortality rates.
The APACHE Il and SAPS Il scores are calculated based on
the worst values within the first 24 hours of admission.
Biomarkers identifying disease severity may arise in a later
period in COVID-19 patients with respiratory failure at
admission, and therefore will have no effect on these
scores. Despite the statistically significant APACHE Il score
in other studies and our study, we believe that it does not

reflect the actual mortality.

Clinical presentations of COVID-19 may range from mild
symptoms to cytokine storm and multi-organ failure. The
cytokine storm induced by COVID-19 is associated with an
increase in various cytokines, such as serum TNF, IL-1B and
IL-6 (14). In addition to its proinflammatory effects, IL-6
activates many acute phase reactants and the coagulation
cascade (15). IL-6 has been shown to be an independent
risk factor for mortality, and mortality to be associated with
high IL-6 levels (15,16). A previous meta-analysis reported
that IL-6 antagonists reduced the 28-day mortality and
duration of IMV in critical COVID-19 patients when
compared to the usual treatment and placebo (17), and we
also identified elevated IL-6 level as an independent risk

factor for mortality in the present study.

The excessive inflammation and immunosuppression
caused by SARS-CoV-2 infection result in a progressive
decrease in the lymphocyte count in severe COVID-19 cases
(18). In other words, the systemic inflammation induced by
SARS-CoV-2 suppresses cellular immunity, leading to a
decrease in CD3+T, CD4+T, and CD8+T cell counts (19). A
previous study reported WBC counts to be normal or low
and lymphopenia to be common in COVID-19 patients, and

associated a lymphocyte count of <1000 with severe COVID-
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19 (20). Yet another study reported lymphopenia to be
common in COVID-19 patients, while the white blood cell
count varied. The same study reported severe lymphopenia
to be associated with critical illness and mortality (21). In
another meta-analysis, it was found that severe
lymphopenia was associated with mortality in adult
intensive care patients with a diagnosis of Covid 19 (22).
Lymphopenia was also identified as an independent risk

factor for mortality in the present study.

It should be kept in mind that inflammatory markers such
as CRP may increase slightly during normal pregnancy (23).
Kalafat et al. (24) developed two different prediction models
to evaluate maternal mortality, progression to severe Covid
19, and admission to the ICU in an international and
multicenter study conducted in 793 pregnant and
postpartum women with symptomatic Covid 19. In the
fullCOMIT model, which is one of the models they
developed, they showed that high CRP was an independent
risk factor effective for maternal mortality. Yao et al.
developed a prediction model for the early detection of
clinical deterioration in pregnant women with COVID-19,
identifying CRP levels of >2.0 mg/dL as a risk factor (25).
Another study of adult COVID-19 patients reported CRP
(normal range: <8.0 mg/L) levels of >100 mg/L to be a risk
factor for adverse outcomes (26). In another study involving
adult patients, Ruan et al. showed elevated CRP in COVID-
19 patients to be a risk factor for mortality (16), and we also
found elevated CRP to be a risk factor for mortality in the
present study. There is currently no reference level related
to CRP and COVID-19 infection in pregnancy in literature
(23).

Another risk factor that we found to be significant in our
model was age. A meta-analysis of pregnant women with
COVID-19 reported advanced maternal age to be associated
with severe COVID-19 and ICU admission (5), and a number
of observational studies concur, identifying advanced age
as an independent risk factor for mortality in COVID-19
patients (24,26-28). We also identified advanced age as an

independent risk factor for mortality in our study.

The main limitation of our study is its retrospective design.
To the best of our knowledge, our study is the first to
develop a prediction model for the prediction of ICU
mortality in pregnant and postpartum women with COVID-
19. The strength of our study is the administration of the

same treatment protocol to all patients.

CONCLUSION

We developed a risk model with reasonably high
performance in predicting mortality in pregnant and
postpartum women admitted to the ICU due to COVID-19.
We found this model to be superior to other scoring
systems for the determination of ICU mortality. The
identified risk factors are laboratory parameters that can be
studied in many centers and risk factors such as age, and
thus the model allows the clinician to identify cases with a
high risk of mortality among pregnant and postpartum
women with COVID-19 admitted to the ICU as a specific
patient group.
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Yogun Bakim Unitesinde Akut Bobrek Hastaligi Tanisi Olan Olgularda
Hemodiyaliz Tedavisinin Mortaliteye Etkisi

The Effect of Hemodialysis Treatment on Mortality in Patients With Acute Renal Disease in Intensive Care Unit
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OZeT

AMAC: Akut bdbrek hastaligi (ABH), saatler-giinler icinde bdbrek fonksiyonlarinin bozulmasi sonucu tiremik toksinlere bagli
gelisebilen bir tablodur. Yogun bakim iinitesindeki (YBU) hastalarda ABH gelisimi sik goriilebilmektedir. Bu durum mortalite ve
morbidite oranini artirmaktadir. Bu ¢alismada YBU'de takip edilen ABH tanili hastalarda, yapilan renal replasman tedavisinin
(RRT) mortalite lizerindeki etkisini degerlendirmek amagland..

GEREC VE YONTEM: Arastirmamizda hastanemize 1 Ocak 2017 ile 31 Aralik 2017 yillari arasinda YBU’de ABH nedenli yatirilan
veya yatisindan sonra ABH gelisen 104 hasta retrospektif olarak incelendi. Hastalar hemodiyaliz (HD) alan ve almayanlar olarak
iki gruba ayrildi. Calismamizda ERBP (European Renal Best Practice) kriterlerine gore ABH 3 evrede siniflandirilmis ve APACHE |1
(Acute Physiology and Chronic Health Evaluation 1) skorlamasi ile mortalite riski arasindaki iligki belirtilmistir.

BULGULAR: Calismadaki hastalarin %59,6'si erkek, %40,6’si kadinlardan olusmaktadir. Hastalarin YBU’ ye yatis sebeplerini
dederlendirdigimizde ilk sirada enfeksiyonlar, ikinci sirada ise ABH olusturmaktadir. ERBP siniflamasina gére hastalarin %76.9'u
evre 3'te yer almakta olup mekanik ventilator destegi almaktadir. Evre 3te yer alan hastalarda RRT ihtiyacinin artigi gozlendi
(p<0.001). APACHE Il skoruyla dogru orantili olarak hastalarin beklenen mortalite yiizdesinin arttigi goriildii. Hastalar APACHE |1
skoruna gore alt gruplara ayrildidinda, exitus olan hasta sayisi fazla olmasina ragmen istatiksel olarak anlamli bulunmamaktadir.

SONUC: Calismamizda yogun bakim linitesine kabul edilen hastalarda hemodiyaliz tedavisinin mortalite Lizerine etkisinin
olmadigi gériilmiistiir. Ayrica bu hastalarda mortalite orani ile akut bdbrek hasarinin siddeti, uzamis yatis stiresi, mekanik
ventilasyon destegi aliyor olmasi, sepsis ve APACHE |l skoru yiiksekligi arasinda anlamli bir iliski oldugu saptanmstir..

Anahtar Kelimeler: akut bobrek hastaligi, hemodiyaliz, mortalite

ABSTRACT

OBJECTIVE: Acute kidney disease (AKI) is a condition that can develop due to uremic toxins as a result of deterioration of kidney
functions within hours-days. AKI development can be seen quite frequently in critically ill patients followed in the intensive care
unit (ICU). This increases the rate of mortality and morbidity. In this study, it was aimed to evaluate the effect of renal
replacement therapy (RRT) on mortality in eligible patients diagnosed with AK| followed in the intensive care unit.

MATERIALS AND METHODS: In our study, 104 patients who were hospitalized due to AKI or developed AKI after hospitalization
in the Intensive Care Unit of our hospital between January 1, 2017 and December 31, 2017 were retrospectively analyzed. The
patients were divided into two groups as those who received hemodialysis (HD) and those who did not. AKI was classified in 3
stages according to ERBP (European Renal Best Practice) criteria and the relationship between APACHE Il (Acute Physiology and
Chronic Health Assessment Il) scoring and mortality risk was stated.

RESULTS: Of the patients in the study, 59.6% were men and 40.6% were women. When we evaluate the reasons for
hospitalization of patients in the ICU, infections are in the first place and AKI is in the second place. According to the ERBP
classification, 76.9% of the patients are in stage 3 and receive mechanical ventilator (MV) support. It was observed that the need
for RRT increased in stage 3 patients (p<0.001). It was observed that the percentage of expected mortality of the patients
increased proportionally with the APACHE Il score. When the patients were divided into subgroups according to the APACHE Il
score, although the number of patients who died was high, it was not statistically significant.

CONCLUSION: In this study, it was observed that hemodialysis treatment had no effect on mortality in patients admitted to the
intensive care unit. In addition, a significant correlation was found between the mortality rate and the severity of acute kidney
injury, prolonged hospitalization, mechanical ventilation support, multi-organ failure, and high APACHE |l score in these patients.

Keywords: acute kidney injury, hemodialysis, mortality
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Kahvecioglu ve ark.
Akut Bobrek Hastaliginda Hemodiyaliz Mortalitesi

GIRI

Akuts bdbrek hastaligl (ABH), taniminda cesitli farkliliklar
olmakla birlikte, 48 saat icerisinde serum kreatinin
duzeyinde >0,3 mg/dl artis olmasi, son 7 gun icerisinde
ortaya ¢iktigi bilinen ya da tahmin edilen serum kreatinin
duzeyinin bazale gore >1,5 kat artmasi ya da idrar cikisinin 6
saatte  <0,5 ml/kg/saat kadar azalmasi  olarak
tanimlanmaktadir (1). Akut bdbrek hastaligi oldukca sik
gorulen bir tablo olup, hastaneye yatan hastalarda gorilme
orani %2-5 ‘dir (2). Akut bébrek hasarinin erken dénemde
gostermek icin en glncel evreleme ydntemi olarak ERBP
(European Renal Best Practice) kabul gérmektedir. Akut
bobrek hasari U¢ evreye ayirilmistir. Evre 1'de serum
kreatininde 20,3 mg/dl artis veya bazale goére 1,5 ile 1,9
katina artis veya 6-12 saat boyunca <0,5 ml/kg/sa idrar ¢ikisi
olmasi, evre 2'de serum kreatinin bazale gore 2-2,9 katina
artisi veya 12-24 saat boyunca <0,5 ml/kg/sa idrar cikisi
olmasi, evre 3'te ise serum kreatininde bazale goére >3 kat
artis veya serum kreatinin degerinde >0,3 mg/dl ile 24
mg/dl artis veya =24 saat boyunca <0,3 ml/kg/sa idrar gikis
olmasi veya 212 saat andri ve renal replasman tedavisinin
baslatilmasi olarak tanimlanmustir. (3).

Akut bobrek hastaligl, yogun bakim Unitelerinde yatmakta
olan hastalarda %5-30 oraninda gorulmekte olup komplike
olmayan ABH'de mortalite orani %5-10 iken, yogun bakimda
yatan hastalarda multi-organ yetmezligine bagli olarak %40-
90'lara kadar ¢ikmaktadir (4).

Yogun bakim Unitesinde takip edilen hastalarda ABH
gelismesi mortaliteyi ciddi bir sekilde artirdigi, hastanin
yogun bakimda kalis slresini uzattigl gorilmektedir. Bu
nedenle bu hastalarda temel amag, hizli ve uygun koruyucu
tedavi stratejileriyle Uremik ve diger komplikasyonlar
gelismeden, gerekirse uygun renal replasman tedavisi
(hemodiyaliz) ile etkin bir bicimde mudahale edilmesidir (5).
Yogun bakim Unitelerinde yatan hastalarin ciddiyetini
gostermek icin genellikle APACHE Il (Acute Physiology and
Chronic Health Evaluation Il) sistemi kullaniimaktadir. Bu
skorlama ABH gelisen hastalarda mortaliteyi ve hastaligin
ciddiyetini gostermektedir (6). Calismamizda yogun bakim
Unitesinde ABH olan olgularda, hemodiyaliz tedavisinin

mortalite Uzerindeki etkisini gdstermek amaclandi.

GEREC VE YONTEM
Calismamiz Zonguldak Bilent Ecevit Universitesi Tip
Faklltesi Hastanesi Etik Kurulu (11 Temmuz 2018 tarihli,

kabul no: 170-11/07) tarafindan uygun gorilmus olup,

Helsinki  Deklarasyonu Prensiplerine uygun olarak
yuratllmastar. Calismada yogun bakim Unitesinde ABH
gelisen hastalardan hemodiyalizin mortaliteye olan etkisi

incelenmistir.

Yogun bakim Unitesinde yatirilarak takip ve tedavi edilen
358 hastadan ABH gelisen 104 hasta dahil edilerek
retrospektif olgu-kontrol c¢alismasi olarak incelendi.
Hastalarin dosyasi geriye donuk incelendiginde rutin kan
tetkikleri ile hastalarin yas ve cinsiyet bilgileri, ek
hastaliklarini iceren tanimlayici bilgileri ve 6lum bilgisi kayit
edildi. Tek merkezli yaptigimiz ¢calismamizda yogun bakim
Unitesinde ABH nedeni ile basvuran veya hastaneye
yattiktan sonra ABH gelisen hastalar, ERBP kriterlerine gore
siniflandinldi ve APACHE Il skorlamasi ile mortalite riski
belirlendi. ERBP en glincel evreleme yontemi olarak kabul
gormektedir. Akut bobrek hasari Ug evreye ayiriimistir. Akut
bdbrek hasari tanisi igin bazal serum kreatinin dizeyi ve
idrar ¢ikis miktarinin birlikte kullanilmasini 6nermektedir.
Hastalar HD alan ve almayanlar olarak iki ana gruba ayrildi.
Bu iki ana grubun icerisinde hastalarin yas, cinsiyet, yatis
nedeni ve sureleri, yatis sistolik ve diyastolik kan basinc
Olcimleri, mekanik ventilatdr (MV) destegi, APACHE Il
skoru, mortalite %'si ve durum (eksitus)u, radyokontrast
madde, anjiyotensin dénustlrlict enzim inhibitord (ACE-),
antibiyotik ve dilretik kullanimi, kronik hastalk varhg
(DM'si olanlar ve olmayanlar), RRT ihtiyaci, CRP, albUmin,
WBC, pH ve hastalarin hastaneye basvuru esnasindaki Ure
(Ure1) ve kreatinin (kreatinin 1) duzeyleriyle ve ABH tanisi
koyuldugundaki Ure (tre 2), kreatinin (kreatinin 2) dizeyleri
esas alindi. Rutin HD hastalari, transplantasyon cerrahisi
gecirmis ve malignitesi olan, 24 saatten daha kisa yatisi olan

ve 48 saat icinde exitus olan hastalar dahil edilmedi.

Yogun Bakim Unitesine yatisi sirasinda renal nedenli
durumlar; azotemi, noéropati, miyopati, ensefalopati,
perikardit, volim artisi, pulmoner édem, oligiri (<200 ml
/12sa), anuri (<50 ml/12sa), hiperkalemi (k > 6,5 mmol/I),
sodyum anormallikleri, metabolik asidoz (pH < 7,1). Renal
nedenli olmayan durumlar; sivi ve beslenmenin yonetimi,
hipertermi, siddetli sepsiste hemodinamik bozukluklar,
sepsiste inflamatuvar mediatdr salinimi, HD tedavisi igin

endikasyon kabul edildi (7).

Bu veriler 1siginda ele alinin iki grup arasinda HD tedavisinin

mortalite Uzerine etkisi arastirildi.
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istatistiksel Analiz

Bu calismada, istatistiksel analizleri SPSS 19,0 paket
programi kullanilarak yapildi. Calismada yer alan surekli
degiskenlere ait tanimlayici istatistikler medyan, minimum
ve maksimum degerleriyle; kategorik degiskenler frekans ve
yuzde ile gosterilecektir. Surekli degiskenlerin normal
dagiima uygunlugu Shapiro Wilk testi ile incelenecektir.
Normal dagiim gosteren degiskenlerin grup
karsilastirmalarinda bagimsiz 6rneklem t testi veya tek
yonli varyans analizi; normal daglm gostermeyen
degiskenlerin grup karsilastirmalarinda Mann Whitney U
veya Kruskal Wallis testleri kullanilacaktir. Degiskenlerin
gruplar arasi karsilastirmalarinda Pearson, Yates veya
Fisher kesin ki-kare testleri kullanilacaktir. Sonuglar
anlamhhk acisindan  p<0.05 duzeyi baz alinarak

degerlendirilmistir.

BULGULAR

Yogun Bakim Unitesinde yatan akut bobrek hastaligi gelisen
hastalar degerlendirildiginde 104 hastanin 62'si (%59,6)
erkek, 42'si (%40,6) kadinlardan olugsmaktadir.

Hastalarin yaslari 60-87 arasinda degismekteydi ve yas
ortalamasi 73,6+13,4 yil idi. Hastalarin demografik verileri

arasinda anlamli fark olmadigi géruldu.

ERBP evrelemesine gére 3 evreye ayrildi. MV destegi alan 70
hastanin %76,9 ‘u evre 3'te yer almaktayd. Evreler arasinda
karsilastirilma yapildiginda evre 3'te hastalarin yatis suresi
ve MV destegi aliyor olmasi ABH gelisme riskini ve mortalite
Gzerindeki etkisini anlamli sekilde artirdigi goézlenmistir.
APACHE Il skorunun evrelere gore dagilimi gosterilmis ve
batin gruplar birlikte degerlendirildiginde aralarinda

anlamli iliski oldugu saptanmistir (Tablo 1).

Hastalarin, yogun bakim Unitesine yatis anindaki ve ABH
gelistigi andaki degerleri kaydedildi. Bobrek fonksiyon
testlerine ek olarak, albimin, CRP, WBC ve pH degerleri
agisindan ERBP evrelerine gére ABH gelisimiyle istatistiki
olarak anlaml iliskisinin bulunmadigl (p=0,204, p=0,485,
p=0,723, p=0,551); Ure 1, Ure 2 ve kreatinin 2 degerleri
incelendiginde yiksek dereceli anlaml istatistiki farklilk
oldugu (p=0,004, p=0,003, P<0,000) goruldu (Tablo 2). Yogun
bakim Unitesinde yatis nedenlerinin evrelere gore dagihmi
incelendiginde enfeksiyona bagl yatan 31 hastanin 271'i
(%32,2) ve ABH ile yatan 24 hastanin 15'i (%23,1) evre 3'te

yer almaktadir.

Tablo 1. Hastalarin demografik verileri ve diger 6zellikleri

ha:lt‘;nlar Evre 1 Evre 2 Evre 3
(n=104) (n=18) (n=21) (n=65) p
E E E
ort £ sd ort = sd ort = sd ort = sd
+ + +
Yas 73,60%13, 78,0049,450 70,38+16,8 73,52%13,0 0,303
40 2 3
K(n)/ E(n) 42/62 38,90/61.10 47’6%/52‘4 38’5%/61'5 0,800
+ + +
¥S (giin) 3,21¢17,4 5.78+5,28 10,62%£13,9 16,11#199 O,(ZOS
9 5 4
+. +
SKB 108+36,65 104,28+42,5 110£39.50 109,54+34, 0722
(mmHg) 1 6
DKB 59,24+20, N 59,48%23,6 60,45%19,6
(mmHg) 63 54,61%+21,03 5 ) 0,704
+
APACHE  28,07+6,9 29,90+6,90 23,28+7,34 29,10%6,30 0’0,05
Il skoru 9
Mortalite  gg 3 63,50 45,09 6118 000
(%)
Durum

(exitus) 81(77,9) 16(88,9) 14(66,7) 51(78,5) 0,237
n(%)
MV n(%) 70(67,3) 12(66,7) 8(38,1) 50(76,9) 0’?04

DMn(%)  38(36,5) 8(44,4) 4(19) 27(41,5 0727

MV: Mekanik ventilatér, DM: Diyabetes mellitus, * : anlamli p degeri
K: kadin, E: erkek YS: yatis siiresi SKB: sistolik kan basinci DKB:
diyastolik kan basinci

Tablo 2. Laboratuvar parametrelerin  evrelere  gore
degerlendirilmesi.

Tiim hastalar Evre 1 Evre 2 Evre 3
(n=104) (n=18) (n=21) (n=65) p
ort =sd ort = sd ort =sd ort =sd
Ulre 688855155 980646395 50483244 6675:5007 0004
Klre 1,40:0,84  1,81*115  1,17#0,55  1,35%0,80 0,094
. .

Uzre 212+104,50 183,50:86,66 160,24+59,89 238'156 112,5 0,003
Kzre 3074201 2814146  295+154 4622201 000
+ + + +
(rp 14342#130.1 1109161004 14259%1380 1526941351 (0.
9 8 3 2
Alb  2,9:0,65 3,12:050  2,80£0,64  2,90:0,69 0,204
V\éB 15264879 16,1783l  14,46%7,57  1527%9,36 0,723

pH 7,01¥1,41 6,88+1,72 6,98+1,60 7,05%1,27 0,551

Kre: kreatinin CRP: c-reaktif protein, Alb: albiimin WBC: beyaz
kiire sayimi, ort: ortalama, sd: standart deviasyon

Ure 1/kreatinin 1: hastanin yatis anindaki degerler, Ure
2/kreatinin 2: Akut bobrek hastaligl tanisi konuldugundaki
degerler. Yogun Bakim Unitesinde takipli hastalarin
radyokontrast madde alimi, yatis sirasinda antibiyotik
kullanimi, ditretik, ACE inhibitord kullanimi ile ilgili sonuglar
incelendiginde; ACE inhibitdrd, dilretik, antibiyotik ve
radyokontrast madde kullaniminin  ABH' e etkisi

gosterilmemistir (p>0,05).
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Calismaya dahil edilen hastalarin evre 1 ve evre 2'de RRT' ye
ihtiyaci olmayip, evre 3 ABH olan olgularda RRT'ye ihtiyaci
oldugu goérulmustur (p<0.001) (Tablo 3).

Tablo 3. ERBP evrelemesine gére hemodiyaliz alan ve almayan
hastalarin karsilastirilmasi.

RRT alan al:l:Tan
(n: 46) 4 TOTAL p
n(%) (n:58)
n(%)

Evre 1 0(0) 18(100) 18
Evre 2 0(0) 21(100) 21 <0.00
Evre 3 46(70) 1929) 65 1
TOTAL 46(44) 58(55) 104

ERBP: European Renal Best Practice, RRT: Renal replasman
tedavisi.

Calismaya alinan hastalar APACHE Il skoruna gore, RRT
ihtiyaci ve mortalite durumu acisindan degerlendirildi.
APACHE Il skoruyla dogru orantih olarak hastalarin
beklenen mortalite yuzdesi artmistir. RRT'nin mortaliteye
etkisi olmadigi COX regresyon yontemi ile gosterilmistir.
APACHE Il skoru 20-24 arasinda olan 17 hastadan %70'inin
exitus oldugu saptanmistir. Bunlardan 9%74,7'sinin RRT
aldigl, %14,9unun RRT almadig gorilmustir. APACHE Il
skoru 25-29 arasinda olan 26 hastadan %76,9'unun exitus
oldugu saptanmistir. Bu hastalardan %20,6'sinin RRT almis
oldugu, %33,3'nin almadigl gérilmustir. APACHE Il skoru
30-34 arasinda 29 hastadan %93 ‘UnlUn exitus oldugu
gorulmustur. Bu hastalardan %29,4 'GnUn RRT almis oldugu

%36,2'sinin ise RRT almadigi saptanmistir (Tablo 4).

Tablo 4. APACHE Il skoruna goére RRT ihtiyaci ve Mortalite
oranlari.

A:QS:E" TOTAL RRT alan RRT almayan
104 EXITUS SAG EXITUS SAG

’ n(%) n(%) n(%) n(%)

0-4 0 0(0) 0(0) 0(0) 0(0)

5-9 0 0(0) 0(0) 0(0) 0(0)
10-14 2 0(0) 1(8,3) 0(0) 1(9,1)
15-19 12 1(2,9) 2(16,7) 3(6,4) 6(54,5)
20-24 17 5(14,7)  3(25,0) 7(149) 2(18,2)
25-29 26 7(20,6)  4(33,3) 13(Q27,7) 2(18,7)

30-34 29 10(29,4) 2(16,7) 17(36,2) 0(0)

>34 18 11(32,4) 0(0) 7(14,9) 0(0)

APACHE II: Acute Physiology and Chronic Health Evaluation,
RRT: renal replasman tedavisi.

Calismamizda, hastalar APACHE Il skoruna goére alt gruplara
ayrildiginda bes alt grupta, goézlenen mortalite oraninin
beklenenin Uzerinde oldugu goruldd. Skor 20-24 arasinda
17 hastada beklenen mortalite %25 iken, gozlenen
mortalite %70; skor 25-29 arasinda 26 hastada beklenen
mortalite %55 iken, gdzlenen mortalite %76; skor 30-34

arasinda 29 hastada beklenen mortalite %75 iken, gozlenen

mortalite %93 ve skor 34 Uzeri olan 18 hastada beklenen
mortalite %85 iken Unitemizde gbzlenen mortalite %100

olarak bulundu. (Tablo 5)

Tablo 5. APACHE Il skoruna goére mortalite orani.

APACHE Il SKORU  n:104  GOZLENEN n(%)  BEKLENEN (%)
0-4 0 0(0) 0
5-9 0 000) 0
10-14 2 0(0) 15
15-19 12 4(33) 25
20-24 17 12(70) 40
25-29 26 20(76) 55
30-34 29 27(93) 75
>34 18 18(100) 85

APACHE II: Acute Physiology and Chronic Health Evaluation

Calismaya alinan 104 hastanin 70'i (%67,3) MV destegi almis
olup, bu hastalarin 62'si (%88,5) exitus, 8 (%11,4) sag
oldugu gozlenmistir. MV destegi almayan 34 hastanin ise

19'u (%55,8) exitus olarak saptanmistir (Tablo 6).

Tablo 6. Mortalite ve MV arasindaki iliski.

DURUM TOTAL (%)
SAG EXITUS
n [%] n [%]
- Yok 15(62,2) 19(23,5) 34(32,7)
Var 8(34,8) 62(76,5) 70(67,3)
TOTAL 23(100) 81(100) 104(100

MV: Mekanik ventilator destegi.

TARTISMA

Calismamizda ERBP evresi artikca hastalarin APACHE I
skorlarinin daha yuksek oldugu, MV ihtiyacinin daha fazla
oldugu, yatis suresinin artigi ve mortalite oranlarinin daha
yuksek oldugu gozlenmistir. Renal replasman tedavisi
ihtiyacinin evrelere gore karsilastirilmasinda evre 3'te yer
alan hastalarin RRT ihtiyacinin daha fazla oldugu gérulda.
Mekanik ventilator destegi ve APACHE Il skorunun artisi ile

mortalite arasinda anlamli bir iliski oldugu saptanmistir.

Yogun bakim unitesinde takip edilen agir hastalarda ABH
gelisimi oldukca sik karsilasilan bir durum olup yuksek
morbidite ve mortalite oranlarina sahiptir. Ozellikle bébrek
yetmezliginin siddetine bagh olarak kritik yogun bakim
hastalarinda mortalite orani %30'dan %90'lara kadar
ulasabilmektedir.  Yogun bakim hastalarinda  ABH
gelisiminde, sik gorllen hipotansiyon, sepsis, septik sok,
diyabet, hipertansiyon, karaciger yetmezligi, kalp yetmezligi,
kardiyojenik sok, malignite, nefrotoksisite, major cerrahi,
mekanik ventilator destegi, coklu organ yetmezligi ve ileri
yas gibi durumlar bilinen risk faktorleridir. Bu hastalarda

genellikle birden fazla risk faktéru birlikte bulunmaktadir

10
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(8). Syed Wagar ve ark. yaptiklari ¢alismada RIFLE
siniflamasina gore YBU'de ABH gelisme orani %68,5,
mortalite orani %18,5 olarak bulunmustur (9). Fuhrman DY
ve ark. KDIGO kriterlerine gore yaptiklari calismasinda
hastalarin %52,6'sinda ABH gelistigi tespit edilmistir (10).
Hastalarin yatis nedenlerini ise blyUk oranda akciger
hastaliklari, kalp hastaliklari ve sepsis olusturmaktadir.
Baska bir calismada YBU' ye kabul edilen hastalarda ABH
gelisme  orani  %57,3 olarak  bildirilmistir ~ (11).
Calismamizda, enfeksiyon 9%29,8, ABH %23,1 ve akut
solunum yetmezligi %17,3 oraninda ana gruplari
olusturmaktadir. Yogun bakim hastalarinda ABH gortlme
sikhgindaki farkliliklar, ABH tanimlamasindaki farkliliklardan
kaynaklaniyor olabilir. Ayrica YBU'de takip edilen ve ABH
olan hastalarda, bobrek yetmezliginde yeni tedavi
yaklasimlarina ragmen, sayisal olarak mortalitenin ylUksek
seyrediyor olmasi bu hastalarda izole bir bdbrek
yetmezliginden ziyade altta yatan ek hastaliklarin eslik

ediyor olmasi ile izah edilebilir.

Uysal ve ark. yaptiklari calismada, YBU' de 15 giinden daha
az kalan hastalara kiyasla daha uzun sure yatisi olanlarin
daha yasli, daha fazla oranda dis merkezden gelen hastalar
oldugu, invaziv girisim ihtiyacinin daha yiksek oldugu ve
YBU mortalitesinin daha yiiksek oldugunu bildirmistir (%63
ve %40) (12). Calismamizda, uzamis yatis siresine ek olarak
MV destegi altinda olmalarinin ABH gelisme riski ve
mortalite Gzerindeki etkisi istatiksel olarak anlamli
bulunmustur. Calismamizdaki MV destegi alan 70 hastanin
takiplerinde %88,5' inde exitus gerceklesmistir. Bu durum
belirgin akciger ve bdbrek hastaliginin karsilikli etkilesimi
sonucu mortalitede artisa neden olmasiyla aciklanabilir.
Yakin zamanda yapilan prospektif bir c¢alismada,
solunumsal yogun bakim Unitesinde ABH'nin eslik ettigi
hastalarda mortalite oraninin  daha yuksek oldugu
gozlenmistir (13). Bir organ yetmezliginin digerine olan
hasari baslatabildigi ve agirlastirabilecegi, ventilatdre bagl
akciger hasarinin ABH durumunu etkileyebilecegini ortaya

koymustur.

Libero ve ark. yaptiklari ¢calismalarinda ABH tanili hastalarin
yuksek oranda evre 1 oldugu saptanmistir. Hastalarin
yogun bakimda yatisi sirasinda RRT almayanlarin (%32),
alanlara (%10,1) oranla komorbiditesi ve mortalitesi daha
yuksek saptanmistir (14). Benzer olarak calismamizda RRT
almayanlarin (%81) mortalite oranlari alanlara (%73) oranla

daha yuksek bulunmustur.

Uysal ve ark. yaptiklari calismada YBU mortalitesi, APACHE II
skoru ile iyi korelasyon gosterdigi halde, APACHE Il skoruna
gbre beklenen mortalitenin lzerinde oldugu goézlenmistir
(12). Bizim calismamizda da gozlenen mortalite oraninin
beklenen mortalite oranina goére daha yuksek oldugu
bulunmustur. Bu durumun en olasi sebepleri olarak MV
destegi alan hastalarin cok sayida olmasi, YBU'de kalis
surelerinin uzamasi, eslik eden komorbid hastaliklarinin
varligl, yogun bakima yatis Oncesi gecikmelere bagli
destekleyici tedavinin ge¢ baslanmasi olabilir. Bunun yani
sira YBU'de yatan hastalarin cogunlugunun sepsisli (multi
organ yetmezligi) hastalarin olusturmasi sayilabilir. Hastalar
RRT alan ve almayanlar olarak gruplara ayrildiginda, RRT
alsin ya da almasin APACHE Il skoru artikga mortalitenin
arttigl, RRT'nin mortaliteye etkisinin olmadigi COX regresyon

analizi ile saptanmustir.

Libero ve ark. yaptiklari ¢alismada, ABH komplikasyonlari
ortaya ¢iktiginda RRT'nin hastanedeki sagkalimi olumlu
yonde etkiledigi 6ne surdlmustir (14). Duyarlilik analizi
sonucu, ABH komplikasyonlari gelismis olan hastalarda,
RRT'ye baslanmasinin sagkalim Uzerindeki etkisinin iyi
oldugu gésterilmistir. On sonug olarak RRT'nin sadece ABH
komplikasyonlari  gelismis  olan  hastalarda erken
baslatiimasi 6nerilmistir. Bununla birlikte, bazi ¢alismalar
RRT'nin erken baslatimasinin bazi avantajlara sahip

olabilecegini bildirmektedir (15,16).

RRT kullanimini degerlendiren c¢alismalarda, en buylik
sorun ABH ile iliskili komplikasyonlarin ortaya c¢ikmaya
egilimi yUksek olan hastalari tedavi sureci basinda
tanimlanabilmesindeki guclikler olarak gorilmektedir.
Buna ek olarak, hastalarda iki veya daha fazla ABH
komplikasyonu gelismesi RRT baslatiimasi icin majoér neden
olarak degerlendirilmistir. Bu nedenle, tek bir komplikasyon
varligl, RRT' nin baslatilmasini zorunlu kilmamaktadir. Farkli
olarak Clech ve ark., Bagshaw ve ark. yaptiklar
calismalarda, RRT alan ve almayan hastalarin hastane

mortalitesine etkisinin ayni oldugu bildirilmektedir (17,18).

Bu konuyla ilgili bir¢ok calisma bulunmakta olup yapilmis
cogu calisma ile benzer sonuglar elde edilmistir. Cogu
calismayla benzer olarak RRT alan hastalar ile diger ABH'li
YBU takipli hastalar arasinda mortalite riski agisindan
anlamli bir fark bulunmazken APACHE Il skoru ile bir

korelasyon gorulmektedir.

"
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SONUCGLAR

Akut bébrek hasarinin eslik ettigi YBU'de takipli hastalarda
mortalite oranlar, uygulanan tedavi yodntemlerindeki
gelismelere ragmen halen ylksek seyretmektedir. YBU'de
takipli kritik hastalarin yonetiminde renal replasman tedavi
uygulamasi Uzerinde tam bir gorus birligi olmamakla
birlikte erken hemodiyaliz uygulanmasinin mortalite
Gzerine olumlu etkisi gosterilememistir. Ek olarak, erken
diyaliz yapilmasinin tedavi basarisinda belirleyici olmamasi
nedeniyle glincel KDIGO rehberi 6nerileri dogrultusunda
kritik yogun bakim hastalari yonetim ilkelerinin esas
alinmasi tedavi yonetiminde basari ve standardizasyonun
saglanmasini saglayacaktir. Bu hastalarda tedavi basarisinin
arttirilmasi ve mortalite riskinin azaltilmasi icin hasta bazli
degerlendirilmenin ve butincudl yaklasimin  6ncelikle

butlncul yaklasilmasi gerektigini dusiinmekteyiz.

Etik: Bu galismanin etik kurulu alinmistir (11.07.2018 tarihli,
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Diagnosis of Thyroid Carcinoma; Dynamic Magnetic Resonance Imaging
as a Problem Solver

Tiroid Karsinomu Tanisi; Problem Coziicii Olarak Dinamik Manyetik Rezonans Gorlintiileme
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Oozer
AMAC: Tiroid kanseri olgularinin ayirici tanisinda dinamik manyetik rezonans gériintiilemenin (MRG) renkli Doppler US ve Ince
igne Aspirasyon Biyopsisi (liAB) ile tanisal dogrulugunun karsilastirilmasi.

GEREC VE YONTEM: Bu prospektif calismada 28 kadin ve 6 erkek hastanin toplam 38 tiroid nodiilii incelendi. Radyolojik
incelemelerin ardindan IIAB ve tiroidektomi uygulandi.

BULGULAR: Dinamik MR inceleme ile elde edilen zaman-sinyal yogunluk egrilerinin, malignite teshisinde renkli Doppler US ve
IIAB modalitelerine gére yiiksek sensitivite ve spesifiteye sahip oldugu bulundu. Malign lezyonlarda kontrast madde yavas
yikanma hizi gdsterirken, benign lezyonlarda yikanmanin daha hizli oldugu gozlemlendi.

SONUC: Malign tiroid nodiilleri tipik zaman-sinyal yogunluk egrileri gdstermekte olup, dinamik MRG'nin radyoloji-patoloji
uyumsuzlugu gibi belirli durumlarda tiroid nodiillerinin ameliyat 6ncesi degerlendirilmesi icin degerli olabilecegine inaniyoruz.

Anahtar Kelimeler: tiroid kanseri, dinamik MRG, Doppler US

ABSTRACT
OBJECTIVE: Comparison of the diagnostic accuracy of dynamic magnetic resonance imaging (MRI) with color Doppler US and Fine
Needle Aspiration Cytology (FNAC) in the differential diagnosis of thyroid carcinoma cases.

MATERIALS AND METHODS: In this prospective study, a total of 38 thyroid nodules of 28 women and 6 men were examined. After
radiologic examinations, FNAC and thyroidectomy were applied.

RESULTS: Time-signal intensity curves obtained by dynamic MR examination were found to have higher sensitivity and specificity
in the diagnosis of malignancy compared to color Doppler US and FNAB modalities. Slow washout of the contrast material in
malignant lesions and rapid washout of the contrast material in malignant lesions were observed.

CONCLUSION: Malignant thyroid nodules show typical time-signal intensity curves, and we believe that dynamic MRI will be
valuable for preoperative assessment of the thyroid nodules in certain conditions like radiology—-pathology mismatch.

Keywords: thyroid carcinoma, dynamic MRI, Doppler US

INTRODUCTION
Preoperative differentiation of benign and malignant

magnetic resonance imaging, and as a result, we found that

with dynamic contrast-enhanced magnetic resonance

thyroid nodules possesses great importance for treatment imaging (DCE-MRI) it might be possible to distinguish

and surgical planning. Several methods like scintigraphy, malignancy by the simultaneous evaluation of multiple

ultrasound-Doppler  examination,  and  fine-needle nodules in certain conditions like the radiology-pathology

aspiration cytology are available to evaluate thyroid mismatch.
nodules. In routine practice, fine-needle aspiration cytology
(FNAC) is accepted to be the gold standard in the MATERIAL & METHODS

preoperative evaluation of solitary nodules, especially in
multinodular goiter (1). Because of sampling inaccuracy,
FNAC may not be adequate for the absolute distinction of
malignant and benign nodules. In our study, we compared
the diagnostic value of Doppler ultrasound, FNAC, and time-

intensity curves obtained from dynamic contrast-enhanced

This prospective study group comprised 34 cases, 28
women (82.3 %) and 6 men (17.7 %). Our patient group was
aged from 26 to 73 years, and the mean age was 45.1.
While 58.8 % of our patients had multinodular goiter (MNG),
41.2 % had solitary nodules.
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Patients were informed in detail about the purpose of the
study, interventional diagnostic modalities to be applied,
potential complications of different treatment regimes, and
benefits expected from different modalities, and their
written informed consent was obtained. Institutional ethics
committee approval was obtained prior to the study. All the
patients were primarily evaluated by the same
endocrinology clinician and found to have incidental thyroid

hormone disorders with or without a palpable nodule.

DCE-MRI was performed in patients who were scheduled
for thyroid surgery for any reason (suspicion of malignancy,
compression effect, family history, patient preference) after
the sonographic examination. US and MRI scans were
performed by different radiologists who were kept blind to
the results of each examination. FNAC was performed with
US guidance before thyroidectomy. Histopathological
examination results of the thyroidectomy materials were

the gold standard for the final diagnosis.

GE Logiq P6 US device with a 12 MHz linear probe was used
for the sonographic examination. All the sonographic
examinations were performed by the same physician. After
evaluating the whole gland, color-Doppler ultrasound was
performed. Both the B-Mode (Echogenicity, margins,
microcalcifications, and nodule structure) and the color-
Doppler findings were considered for the final diagnosis,
and the nodules were classified as benign or malignant (2).
The vascularity pattern of the nodules was the only color-
Doppler criterion that was considered. The nodules that
were found to have greater vascularity centrally and, those
showing only central vascularity were considered
malignant. Because there is no accepted consensus on the
correlation between the spectral parameters and pathology
results, these parameters were not considered as the

diagnostic criteria (3).

For magnetic resonance imaging, a device with a magnetic
field of 1.5 Tesla and gradient power of 32 mTesla was used
(Intera, Philips Healthcare, Best, The Netherlands). SENSE-
parallel imaging was performed with SflexM-surface coils.
T2 TSE coronal, T2 TSE SPIR axial, T1 SPIR axial, dynamic-
contrast FFE axial, T1 post-contrast axial, and T1 SPIR post-
contrast axial images were obtained. The same contrast
material with gadolinium-DTPA (Multihance®, Bracco, USA)
with a concentration of 469.01 mg/dl gadopentetic acid was
used on all the patients for preventing disturbances that

may be caused by using different agents. The total dose

used was limited to 0.1 mmol/kg. Axial-plane T1-weighted
dynamic fast-field echo-sequence was used for the dynamic
imaging protocol (TR / TE / FA / NEX = shortest / 5.4 /20 /1
matrix: 64x240, field of view (FOV): 200 mmz2, slice
thickness: 2.0 / 1.0 mm). To avoid vascular pulsation
artifacts the front-rear phase encoding was preferred.
Image acquisition was initiated simultaneously by the
administration of a contrast agent, and 10 s successive
sequences were acquired. Dynamic sequence duration was
limited to 600 s (10 min) for evaluating late-phase
enhancement patterns. All the dynamic sequence series
were subtracted from the first series by the default-
processing program of the scanner. As a result, only the
images with tissues showing contrast enhancement were
acquired. Conventional post-contrast series were acquired
after the dynamic examination. In the dynamic MR imaging,
2-5 mm circular region-of-interest (ROI) points were placed
over each nodule. Time-signal intensity-curves (TSC) were
automatically generated from the corresponding ROIl's by
the scanner's default image-analysis program. Maximum
(MaxSE) and minimum (MinSE) signal intensity values were
noted for each TSC and the contrast washout ratio was
calculated by (MaxSE - MinSE)/MaxSE formula. TSC's were
classified as Type A and B (Fig. 1).

Figure 1. Time-Signal Intensity Curve Types.
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Max SI
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Signal Intensity
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After DCE-MRI imaging US-guided fine-needle biopsy was
performed by using a 21G syringe. Biopsies were guided to
the suspected zones that were imaged with Doppler-US and
dynamic-MR imaging as much as possible. All targeted
nodules were successfully sampled, and at least three
passes were made for each nodule. Definite diagnoses of
all the cases were acquired by the histopathological

examination of the thyroidectomy materials.

All nodules were classified as malignant and benign
separately with each imaging modality and FNAC while the

equivocal findings were considered malignant. SPSS (SPSS
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for Windows, Version 16.0. Chicago, SPSS Inc.) Program was
used for the statistical analysis. All the data were

summarized with tables and graphics while being analyzed.

Results were classified as statistically significant for p < 0.05
level and statistically insignificant for p > 0.05 level at a
confidence interval of 95 %. Additionally, specificity,
sensitivity values, PPV, and NPV were calculated for MRI,
Doppler US, and FNAC.

RESULTS
Results of the Doppler-US imaging, dynamic MR time-
intensity curves, FNAC results, and histopathological

diagnosis of the 38 nodules were obtained.

Calculated specificity and sensitivity values of color-Doppler
US imaging for differentiating malignant and benign
nodules were 83.3 % and 76.9 %, respectively. These results
were like that of most of the studies performed on this

issue in the literature.

While specificity values for FNAC were very high, sensitivity
values were significantly lower. These low-sensitivity values
may be owing to the equivocal findings that were
considered malignant, as the surgeons tend to choose
thyroidectomy when these findings are reported in the

cytologic examination.

Slow washout of the contrast material was observed in all
12 nodules (100 %) that were diagnosed as malignant;
hence the calculated washout percentage of contrast was
less than 25 % after 10 min with an average value of 21.4 %
(Fig. 2). Rapid washout of contrast material pattern was
observed in 24 of 26 (80 %) benign tumors (Fig. 3). As a
result of the 10-min observation, an average percentage of
50 % washout of the contrast media was observed in

benign nodules (Figs. 4-6).

Figure 2. Sample dynamic enhancement curve of a malignant
nodule.

1200 1

1000+

800+

Intensity

600+

400+

Figure 3. Sample dynamic enhancement curve of a benign
nodule.
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Figure 4. Malignant characteristics observed in DCE-MR and
Doppler US. The pathological examination result was follicular
adenoma based on Hashimoto thyroiditis. (Straight arrow:
Malignant (?) nodule, Warped arrow: Benign nodules in the
right lobe).

Figure 5. Malignant characteristics observed in the DCE-MR
and Doppler US. The pathological examination result was
follicular carcinoma.
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Figure 6. FNAC results in follicular neoplasm, benign
characteristics observed in the DCE-MR and Doppler US. The
pathological examination result was follicular adenoma.
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Histopathologic diagnosis of Hashimoto's thyroiditis based
on nodular hyperplasia was reported in one nodule, which
showed a 5 % of washout of the contrast material and was
reported to be malignant with the dynamic MR imaging. A
re-evaluation of this specimen was requested from the
pathology department, but the preparations could not be
reached, and this case was placed under the false positive

list for DCE-MRI.

Histopathological examination on the 12 nodules
diagnosed as malignant showed peak-enhancement times
between 90 to 150 s with a mean value of 101.67 + 24.01 s.
In the benign nodules group, these values were 60 to 100 s

with a mean value of 91.54 + 10.68 s.

For malignant tumors, the peak enhancement in the signal
intensity values ranged between 900 and 1200 with an
average value of 1116.67 + 112.54, and for benign tumors,
the signal intensity values ranged between 900 and 1100
with the average value calculated as 996.15 + 37.97. The
average minimum value of the signal enhancement was

calculated as 419.23 + 184.32 in the benign nodules.

In the histopathologically proven malignancy cases,
diagnosis of follicular carcinoma was reported in 10 of the
12 patients and 2 patients as medullary carcinoma. Apart
from the follicular carcinoma cases, showing time to peak
intensity ranging from 90 to 100 s (average 92 s), medullary
carcinoma cases showed 150 s of peak enhancement time.

Slow washout of the contrast agent was observed in the

medullary carcinomas as seen in patients with follicular

carcinoma.

No significant difference was found between the time-to-
peak enhancement of benign and malignant nodules.
However, a statistically significant difference was detected
between the time-intensity curve's peak signal intensity
values (p = 0.018) and the minimum signal intensity values

(p = 0.023) observed at the end of 10 minutes (Table 1).

Table 1. Histopathological results and signal intensity curve
characteristics

Benign (n=26) Malignant (n=12) p
Max SI 996.15+37.97 1116.67+112.54 0.018"
Min SI 419.23+184.32 923.33+60.55 0.023°
Time to 91.54+10.68 101.6724.01 0.831
Peak

* p<0.05 statistically significant (Mann-Whitney Test) Sl: signal
intensity

DISCUSSION

Contrast washout pattern evaluation using dynamic-MR
imaging was the diagnostic modality with the highest
sensitivity and specificity of 100 % and 80 %, respectively.
These values were 83.3 % and 76.9 % for the color-Doppler

US and 100 % and 61.5 % for the FNAC (Table 2).

Table 2. Sensitivity, specificity, positive and negative predictive
values

Doppler MRI FNAC
Sensitivity %83.3 %100.0 %100.0
Specificity %76.9 %80.0 %61.5
PPV* %62.5 %83.3 %54.4
NPV* %90.9 %100.0 %100.0

* PPD: Positive Predictive Value, NPD: Negative Predictive Value

Being a non-invasive diagnostic modality and possessing
the ability of simultaneous multiple nodule examination are
the advantages of DCE-MR imaging. In conjunction with the
dynamic-contrast enhancement curves obtained from a
single ROI point, contrast washout maps can also be used
to quickly define the suspected areas. As the image data is
stored for later use, the operator dependency issue can be
resolved, and a second look examination can be performed
if needed. The disadvantages of MRI imaging are higher
cost and longer examination times compared to ultrasound

imaging.

As our findings show similarities with those few studies
about the dynamic MRI evaluation of the thyroid nodules in

literature (4-7), to our knowledge, no other study compares
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the diagnostic accuracy of the DCE-MRI with other
modalities. Dynamic curve patterns showing early contrast
washout in benign nodules and delayed washout in
malignant nodules are described by Tezelman et al.
Diagnostic specificity and sensitivity values of 100 % and 84
% respectively, in the preoperative assessment are also
described in this study (4). In another study by Kusunoki et
al., besides the delayed contrast washout pattern observed
in 12 of 14 carcinoma cases, the typical early contrast
washout pattern is shown only in 18 of 24 benign nodule
cases. In this study, DCE-MR showed high specificity in
terms of the preoperative assessment of thyroid nodules
(5). Ying Yuan reported that while rapid washout of contrast
material was observed in all the benign thyroid nodules, the
plateau pattern with a relatively prominent increase slope
of contrast enhancement and late contrast enhancement

peaks were observed in the malignant group (6).

Fine-needle aspiration cytology is routinely and widely used
in the preoperative evaluation of thyroid nodules. FNAC is
the gold standard for diagnostic studies, but this
examination alone has some shortcomings. On large
nodules, the focus of malignant transformation may not be
sampled or because of focusing on large nodules, small
malignant nodules may be missed in the multinodular
goiter cases. This situation may result in inadequate
treatment of malignancy (subtotal thyroidectomy and
skipping of metastatic lymph nodes). Especially in small
nodules, non-diagnostic pathology results, and re-sampling
is frequent. In the case of plunging goiter, the aspiration
needle may not be directed to the nodules in the retro-
sternal region. While with FNA, most of thyroid
malignancies can be diagnosed, and follicular adenoma and
follicular carcinoma cannot be distinguished leading to the

need for surgical excision of the nodule.

In the past years, color-Doppler US is widely used in the
preoperative assessment of thyroid nodules. Vascularity
patterns, RI-PI values of the peri nodular and Intra nodular
vascular structures, and the relationship of these findings
with the malignancy were evaluated in many studies.
Chammas’ comprehensive study stated that the malignancy
rate increases as the nodules’ central vascularity increases
as opposed to peripheral vascularity (8). The diagnostic
value can be improved through findings correlated with the
malignancy and by evaluating with the Doppler US (9,10).

Doppler ultrasound is vastly used for many years and there

are accepted guidelines for its daily use. Despite vascularity
patterns related to malignancy being specified with Doppler
ultrasound, lately, it is shown that these vascularity patterns
and the RI-PI values obtained from these vascular
structures specified with the Doppler ultrasound may be
inadequate for the absolute distinction of the malignant
and benign nodules. By the nature of ultrasound
examination, operator dependency is another shortcoming
of Doppler imaging. In very large goiter cases, especially in
the plunging goiter, a complete examination of the gland
may not be possible. Besides findings in our study show
similarities with the literature; the US with color Doppler
alone cannot fully meet the need for a definitive
assessment of nodule structure in the preoperative

evaluation (11).

Quantitative DCE-MRI using perfusion data and diffusion-
weighted imaging (DWI) techniques are getting popular for
the differentiation of thyroid malignancies in recent years.
There are studies suggesting the combined usage of these
methods may improve overall diagnostic performance (12-

14)

Unlike previous study results, in their study on 19 patients
Ben-David E. et al., stated that signal-intensity curves and
quantitative MRI were not effective in differentiating benign
and malignant thyroid nodules, as different types of
dynamic contrast enhancement curves (rapid washout,
slow washout, and plateau) were observed in malignant

nodules (15).

As for the limitations of our study, each diagnostic modality
was performed by the same radiologist, deteriorating the
in-class correlation. Our results may differ from the normal
population since an MRI examination was performed only
on the thyroidectomy candidates and the included patient

number in our study is limited.

Accurate diagnosis and treatment of thyroid nodules can
only be achieved by the combined usage of different
diagnostic methods. As a result of our study, we consider
that dynamic MRl may be a valuable non-invasive
alternative for FNAC, especially in preoperative assessment
of multiple thyroid nodules in the case of a radiology-
pathology mismatch, and where, the standard diagnostic

modalities cannot be applied.
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APACHE Il ve SOFA Skorlarinin Mortalite ile iligkisi: Retrospektif Bir
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Association of APACHE Il and SOFA Scores with Mortality in Severe COVID-19 Patients Undergoing Invasive Mechanical
Ventilation: A Retrospective Study
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ozer

AMAC: Kritik hastalarda organ fonksiyonlarinin degerlendirilmesi prognozu tahmin etmeye yardimcidir. Yogun bakimda (YB)
skorlama sistemleri, tahmin edilen ve gézlemlenen sonuglarin karsilastirilmasinda, tedavinin degerlendirilmesinde ¢ok énemli bir
rol oynar ve YB performansinin kiyaslanmasina olanak saglar. Akut Fizyoloji ve Kronik Saglik Degerlendirmesi (APACHE) Il ve
Ardisik Organ Yetmezligi Degerlendirme (SOFA) skorlari YB'de yaygin olarak kullanilmaktadir. Calismamizda APACHE Il ve SOFA
skorlarinin kritik COVID-19 hastalarinda mortaliteyi dngormedeki etkinligini degerlendirmeyi amagladik.

GEREC VE YONTEM: 1 Nisan 2020-1 Temmuz 2021 tarihleri arasinda YB'ye kabul edilen invaziv mekanik ventilasyon uyqulanan
agir COVID-19 hastalari (218 yas) retrospektif olarak analiz edildi. APACHE Il ve SOFA puanlari basvurudan sonraki 24 saat icinde
hesapland. Hastalar yasayan (Grup 1) ve yasamayan (Grup 2) olarak iki gruba ayrilarak APACHE Il ve SOFA skorlari, demografik,
klinik ve laboratuvar verileri karsilastirildi.

BULGULAR: Calismaya 212 hasta dahil edildi. Demografik veriler iki grupta da benzerdi. APACHE Il ve SOFA skorlari arasinda da
fark saptanmadi (sirasiyla p=0.393, p=0.957). Olen hastalarda YB'ye yatis sirasindaki CRP dederleri anlamli olarak yiiksekti
(p=0.001). Yasayan hastalarda trakeal aspirat ve kan kiilttirlerinde anlamli olarak daha fazla iireme mevcuttu (sirasiyla p=0.023,
p=0.034).

SONUC: Kritik hastalarda APACHE I, mortaliteyi dngdrdiigii kabul edilen bir skorlama sistemidir. Ancak agir COVID-19
hastalarinda mortaliteyi ongormede etkili olmadigini diistinmekteyiz. SOFA skoru da bu hastalarda ilk YB'ye yatista prognozu
ongormede etkili degildir, gtinliik olarak degerlendirilmesi uygun olacaktir. Calismamizda yiiksek CRP degerleri mortalite ile
iliskili idi. Klinik uygulamalarda rutinde kullanilan skorlama sistemleri COVID-19 hastalarinda kullanilacak ise bu skorlara
prognostik 6nemi olan belirteglerin de eklenmesinin uygun olabilecegini diistinmekteyiz.

Anahtar Kelimeler: yogun bakim skorlama sistemleri, APACHE, SOFA, COVID-19, prognoz

ABSTRACT

OBJECTIVE: Evaluation of organ functions in critically ill patients helps to predict prognosis. Scoring systems in intensive care
units (ICU) play a crucial role in comparing predicted versus observed outcomes, evaluation of treatment and assessment of ICU
performance. Acute Physiology and Chronic Health Evaluation (APACHE) Il and Sequential Organ Failure Assessment (SOFA)
scores are widely used in the ICU. In our study, we aimed to evaluate the predictive value of APACHE Il and SOFA scores in
predicting the mortality of severe COVID-19 patients.

MATERIALS AND METHODS: Severe COVID-19 patients (218 years old) undergoing invasive mechanical ventilation admitted to
the ICU between April 1, 2020, and July 1, 2021, were retrospectively analyzed. APACHE Il and SOFA scores were calculated
within 24 hours after admission. The patients were divided into two groups as survived (Group 1) and non-survived (Group 2), and
their APACHE Il and SOFA scores, demographic, clinical and laboratory data were compared.

RESULTS: Totally 212 patients were included. Demographic data were similar in both groups. There was no difference between
APACHE 1l and SOFA scores (p=0.393, p=0.957, respectively). In non-survived group, CRP values during admission to the ICU were
significantly higher (p=0.001). Conversely, positive tracheal aspirate and blood cultures were higher in survived group (p=0.023,
p=0.034, respectively).

CONCLUSION: APACHE Il is a scoring system used to predict mortality in critically ill patients. However, we think that it is
ineffective in predicting mortality in severe COVID-19. In these patients, the SOFA score is also ineffective in predicting the
prognosis at the first 24 hour of ICU admission, it would be appropriate to evaluate it daily. In our study, high CRP values in
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admission are associated with mortality. We think that if the scoring systems routinely used in clinical practice will be used in

COVID-19 patients, it may be appropriate to add prognostic markers to these scores.

Keywords: intensive care unit scoring, APACHE Il, SOFA, COVID-19, prognosis

GIRI

Corosnavirus hastaligi 2019 (COVID-19), Severe Acute
Respiratory Syndrome Coronavirus 2 (SARS-CoV-2)'nin
neden oldugu ve diinya capinda cesitli zorluklara neden
olan pandemik bir enfeksiyondur. Enfeksiyonun ortaya
¢ikisindan bu yana hastaliga yonelik deneyim ve bilgi
dlzeyimiz artarak devam ediyor olsa da COVID-19
morbidite ve mortalite agisindan halen diinyayi etkilemeye
devam etmektedir (1). Dinya Saglk Orgiti guncel
verilerine gore 637 milyon kimulatif vaka ve 6.6 milyon
6lum rapor edilmistir (2). COVID-19'un klinik 06zellikleri
spesifik degildir. Hastaligin seyri asemptomatikten siddetli
pndmoniye  kadar  degisebilmekte ve 6lum ile
sonuglanabilmektedir.  COVID-19  enfeksiyonlu  kritik
hastalarda mortalite hizi heterojenlik gostermekle birlikte
%43-67 arasinda saptanmistir (3). Yapilan c¢alismalarda,
COVID-19 hastaliginda ileri yas, erkek cinsiyet, diyabetes
mellitus (DM), kardiyovaskuler hastaliklar gibi
komorbiditeler ile beyaz kure, D-dimer gibi laboratuvar
degerlerindeki ylksekligin hastalik ciddiyeti ile iliskili oldugu
gosterilmistir (4,5). Ancak kritik hastaligi olan COVID-19
hastalarinda morbidite ve mortaliteyi 6ngdrici yogun
bakim skorlari ile ilgili az sayida ¢alisma mevcuttur (6,7,8).
Yogun bakim hastalarinda mortalite ve morbiditenin
Ongorulmesi, tedavilere rehber olabilmesi, yogun bakim
(YB) duzeylerinin belirlenebilmesi agisindan uzun yillardir
kullanilan Akut Fizyoloji ve Kronik Saglik Degerlendirmesi
(APACHE) II, Basitlestirilmis Akut Fizyoloji Skoru (SAPS),
Coklu Organ Yetmezligi Skoru (MODS) ve Ardisik Organ
Yetmezligi Degerlendirme (SOFA) gibi bircok fizyolojik
skorlama sistemleri mevcuttur. Bunlarin ¢ogu, spesifik
Uniteler veya belirli hasta alt gruplarinda degil, genel YB
populasyonlarinda dogrulanmistir (9-11).

APACHE Il skoru akut hastalarda yas, 6zge¢mis ve fizyolojik
parametrelere bagh olarak hastane i¢ci mortaliteyi
ongormede kullanilan bir skorlama iken, SOFA skoru 6
organ sistemi (solunum, dolasim, renal, hepatik,
hematolojik ve santral sinir sistemi) Uzerinden kritik
hastalarin organ disfonksiyonunun degerlendirildigi bir
skorlama sistemidir (10,11).

Henlz COVID-19 hastalarinda morbidite ve mortalite

tahmini icin gelistirilen etkin ve spesifik bir skorlama sistemi

bulunmamaktadir (7,8). lyi gelistirilmis bir skorlama sistemi,
COVID-19 hastalarinin hizli bir sekilde degerlendirilerek
uygun tedavi stratejilerinin secilmesini, tedavi basarisinin
arttinimasint ve  kaynaklarin  uygun  bir  bicimde
kullanilmasini saglayabilir. Biz bu c¢alismada YB'de takip
edilen COVID-19 hastalarinda APACHE-II ve SOFA skorlarinin
prognoz ve mortalite tahminindeki etkinligini

degerlendirmeyi amacladik.

GEREG VE YONTEM

Calisma tek merkezli ve retrospektif olarak gerceklestirildi.
Hastane etik kurul onayindan ( 12.10.2022 Tarihli 2022-13/8
no'lu karar) sonra, hastanemiz YB'lerinde 1 Nisan 2020-1
Temmuz 2021 tarihleri arasinda tedavi edilen hasta
dosyalari tarandi. Calismaya nazofarengeal sirintl ya da
solunum sekresyonlarindan SARS-CoV2 RT-PCR testi pozitif,
siddetli COVID-19 kriterlerini tasiyan, invaziv mekanik
ventilasyon (IMV) uygulanan, 18 yas ve Ustl hastalar dahil
edildi. Gebe, 18 yasindan klgik ve terminal dénem kanser

tanisi olan hastalar ¢alisma disi birakildi.

Siddetli COVID-19 kriterleri olarak nefes darhgl, solunum
sayisi = 30/dk. periferik oksijen satlrasyonu <%90,
PaO2/Fi02 < 300 mmHg ve akciger grafisinde %50'nin

Uzerinde akciger tutulumunun olmasi kabul edildi (12).

Hastalarin  demografik verileri, komorbiditeleri, MV
uygulanma sureleri, YB ve hastane yatis sureleri ile YB
yatisini takiben ilk 24 saatte degerlendirilen APACHE Il ve
SOFA skorlari kayit edildi. Hastalarin YB'ye ilk kabulundeki
laboratuvar  degerlerinden  C-reaktif protein (CRP),
interlékin-6 (IL-6), ferritin degerleri ile YB'de takipleri
sirasinda alinan kan, trakeal aspirat ve idrar kultlr sonuglari
tarandi. Hastalarda gelisen organ yetmezlikleri kaydedildi.
Akut miyokard hasari, kardiyak biyobelirteclerin (ylksek
duyarlikl kardiyak troponin 1) serum dizeyinin 99. persentil
st referans  sinirnin Uzerinde olmasi veya
elektrokardiyografi ve ekokardiyografide gosterilen yeni
anormallikler olarak tanimlandi. Akut karaciger fonksiyon
bozuklugu, serum alanin  transaminaz,  aspartat
aminotransferaz ve/veya toplam biliribin dizeylerinin 5 kat
yukselmesi, akut bobrek hasari da Bobrek Hastaliklari:

Kiresel Sonuclarin lyilestirilmesi (Kidney Disease Improving
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Global Outcomes [KDIGO]) kilavuzu temel alinarak
tanimlandi (13-15).

Birincil sonlanim noktasi YB mortalitesi idi. Bu yuzden
hastalar dlen ve yasayan olarak iki gruba ayrildi ve gruplar

arasi veriler karsilastirildi.

Ayrica calismada olgular geriatrik (=65 yas) ve geriatrik
olmayan (<65yas) olarak iki gruba ayrilarak yogun bakim
skorlari, mortalite ve laboratuvar verileri acisindan da

karsilastirildi.

Calismanin istatistikleri IBM SPSS Statistics 22.0 programi
kullanilarak  yapildi.  Tanimlayici istatistikler;  sayisal
degiskenler normal dagilima uyuyor ise ortalama + standart
sapma, normal dagilima uymuyor ise ortanca ve minimum-
maksimum deger, kategorik degiskenler icin ise sayl ve
yluzde olarak ifade edildi. Gruplar arasindaki
karsilastirmalar sayisal degiskenler icin normal dagilim
durumuna gore t-testi veya Mann Whitney U testi ile
kategorik degiskenler icin ki-kare testi ile yapildi. Cok
degiskenli analizde, tek degiskenli analizlerde belirlenen
faktorler modele konularak 29 glnlik hastane ici
mortaliteyi predikte edecek nedenler belirlendi ve model
uyumu Hosmer-Lemeshow testi kullanilarak degerlendirildi.

p<0.05 icin sonuglar istatistiksel olarak anlamli kabul edildi.

BULGULAR

Calismaya dahil edilme kriterlerini karsilayan 212 hastanin
kayitlari incelendi. Hastalar ortalama 67.48+13.41 yasinda
olup %60,8'i erkekti. Hastalarda en sik yandas hastalik
olarak hipertansiyon ve DM mevcuttu. Ortalama APACHE Il
skorlari 17.06+7.01, SOFA skorlari 5.06+1.92 idi. Gruplar
arasinda yas, cinsiyet, yandas hastalik, APACHE Il ve SOFA

skorlari agisindan anlamli bir fark saptanmadi (Tablo 1).

Calismada mortalite orani %78.8 olarak hesaplandi. Ayrica
ne APACHE Il ne de SOFA skoru mortalite 6ngoricusu

olarak tespit edilmemistir.

Mekanik ventilasyon suresi 1-62 gin arasinda degismekle
birlikte, yasayan olgularda IMV sireleri anlamli olarak
yuksekti (p<0.001). Yasayan hastalarin YB ve hastane yatis
sureleri de Odlenlere goére anlamli olarak uzun saptandi

(sirastyla p<0.001, p<0.001) (Tablo 2).

Laboratuvar verilerinden CRP degerlerinin ortalamasi
Olenlerde anlamli olarak ylksek iken (p<0.001), ortalama IL-
6 ve ferritin degerleri arasinda fark yoktu. Yasayan

hastalarda YB'de takipleri sirasinda alinan trakeal aspirat ve

kan kilturlerinde pozitiflik oranlari anlamli olarak fazla idi
(sirastyla p=0.023, p=0.034). Yogun bakimda gelisen organ
yetmezlikleri agisindan yasayan ve Olen hastalar arasinda

fark saptanmadi (Tablo-2).

Tablo 1. Hastalarin gruplara gére demografik verileri ve yogun
bakim skorlari

Grup | Grup Il
(Yasayan) (Olen) p

n=45 n=167)
Yag median (min-maks), yil 68 (21-92) 689(32)3_ 0.773
Cinsiyet, kadin, n (%) 22(489)  61(365) 0132
APACHE II', median (min-maks) 16 (5-32) 16 (3-42) 0.393
SOFA’, median (min-maks) 4(2-12)  4(2-11) 0957

Sistemik hastalik”, n (%)

Diyabetes mellitus 18(40) 65(38.9) 0.895
Kronik renal 5(11.1) 11(6.6) 0308

yetmezlik

Koroner arter 12067)  37Q222) 0524

hastaligi
Kalp yetmezligi 9(20) 24(14.4)  0.355
KOAH 1(2.2) 14(8.4) 0.202
Hipertansiyon 28(62.2) 91(54.8) 0.374

n: sayi, min: minimum, maks: maksimum, APACHE: Akut Fizyoloji
ve Kronik Saglik Degerlendirmesi, SOFA: Ardisik Organ YetmezIigi
Degerlendirme Skoru, KOAH: Kronik obstriiktif akciger hastaligi, *
APACHE Il ve SOFA puanlari basvurudan sonraki 24 saat icinde
hesaplandi, ** Bir hastada birden fazla sistemik hastalik
bulunmaktadir.

Tablo 2. Hastalarin gruplara gére klinik sonuglar

Grup | Grup Il
(Yasayan) (Olen) p
n=45 n=167
IMV siiresi, gin median (min- <
maks) 22 (1-62) 8 (1-27) 0.001
YB yatis siiresi, gin median (min- <
el 34 (2-65) 13 (1-28) 0.001
Hastane yatis siiresi, giin median <
(min-maks) 42(7-99) 16(2-31) 0.001
CRP, median (min-maks), 0-5 4 1.370) 145 (5-415) 0.001
ma/L)
Interlokin-6', median (min-maks), 159 (6-
(pg/mL) 2010) 157 (5-5000) 0.452
Ferritin’, median (min-maks), 889 (16~ 900 (75- 0583
(ng/mL) 2803) 4552) .
Kalttir sonuglari, n (%)
Trakeal aspirat 26 (57.8) 65 (38.9) 0.023
Kan 24(53.3) 60(35.9) 0.034
idrar 4(8.9) 19(11.4) 0.790
KCFT'de 5 kat artis, n (%) 2 (4.5) 12 (7.4) 0.739
Akut miyokard hasari, n (%) 14 (31.8) 28 (17.2) 0.032
Vasopresor kullanimi, n (%) 23 (51.1) 97 (58.4) 0.379
Akut bobrek hasari, n (%)
Yok 31 (68.9) 107 (64.1) 0771
Var HD (+) 9 (20) 42 (25.1) :
Var HD (-) 5(11.1) 18 (10.8)

n: sayi, min: minimum, maks: maksimum, IMV: invaziv mekanik
ventilasyon, YB: Yogun bakim, CRP: C-reaktif protein, KCFT:
Karaciger fonksiyon testi, HD: Hemodiyaliz, * Hastalarin YB'ye kabul
ilk degerleri dikkate alinmistir.

Hastalar geriatrik (65 yas ve Ustl) ve geriatrik olmayanlar
(65 alt) olarak degerlendirildiginde, geriatrik grupta
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APACHE Il ve SOFA skorlari anlamli olarak yuksekti. Ancak
gruplar arasinda mortalite agisindan fark saptanmadi (Tablo
3). Yasa gore siniflandirilan gruplar kendi icinde cinsiyete
gore degerlendirildiginde, gruplar arasinda yogun bakim
skorlari agisindan fark yoktu. Her iki grupta da ferritin
degeri erkek cinsiyette anlaml yliksek iken, CRP sadece

geriatrik grupta erkek cinsiyette ylksekti (Tablo 4).

Tablo 3. Hastalarin yasa gore yogun bakim skorlari ve
laboratuvar verileri

Geriatrik

ST Geriatrik
(<65 ( 65 yas) p
ya3) (n=137)
(n=75)
APACHE II, median (min- 13 (3-33) 18 (5-42) <0.001
maks)
"SOFA, median (min-maks) 4(2-9) 5 (2-12) 0.001
“CRP, median (min-maks),
141 (5-359 124 (1-415 0.718
(mg/) (-39 1A (A
“Ferritin, median (min-maks), ) 886 (37-
(ng/mL) 927 (16-2821) 4552) 0.696
“IL-6, median (min-maks)
168 (5-5000) 157 (6-5000 0.559
(pa/mL) (5-5000) 157 (6-3000)
Mortalite, n (%) 59 (78.6) 108 (85) 0.978

n: sayi, %: ytizde, min: minimum, maks: maksimum, APACHE: Akut
Fizyoloji ve Kronik Saglk Degerlendirmesi, SOFA: Ardisik Organ
Yetmezligi Degerlendirme Skoru, CRP: C-reaktif protein, IL-6:
interl6kin-6, * APACHE Il ve SOFA puanlari basvurudan sonraki 24
saat icinde hesaplandi, * Hastalarin YBYye kabul ilk degerleri
dikkate alinmstir.

Tablo 4. Geriatrik ve geriatrik olmayan hasta gruplarinin
cinsiyete gore yogun bakim skorlari ve laboratuvar verileri

gﬁ::;:: B Geriatrik 2
(n=75) (n=137)
Erkek Kadin Erkek Kadin
r:epcﬁg:fml:n 12 (4- 14 (3- 0.494 18 (6- 18(5- 0.52
33) 27) ’ 42) 39) 2
maks)

SOFA', median 0.94
(min-maks) 4(2-9) 4(2-8) 0.558 5(2-12) 5(2-11) 7
CRE , median 162 113 131 122 030
(min-maks), (5-359) (16- 0.120 (14- (1-415) 3

(mg/L) 320) 403)
Ferritin”, median 1007 701 1042 512 <
(min-maks), (207- (16- 0.015 (117- (37- 0.00
(ng/mL) 2821)  2572) 4552) 3193) 1
IL-67, median 197 139 194 132 0.03
(min-maks) (5- (22- 0.214  (15- (6- '0
(pg/mL) 5000) 5000) 5000) 5000)

n: sayl, min: minimum, maks: maksimum, APACHE: Akut Fizyoloji
ve Kronik Saglik Degerlendirmesi, SOFA: Ardisik Organ Yetmezligi
Degerlendirme Skoru, CRP: C-reaktif protein, * APACHE Il ve SOFA
puanlari  basvurudan sonraki 24 saat icinde hesaplandi, **
Hastalarin YB'ye kabul ilk degerleri dikkate alinmistir.

TARTISMA

Calismamizda COVID-19 tanisi ile YB'de yatan ve IMV
uygulanan agir pndmonili hastalarda %78,8 gibi ylksek
mortalite orani tespit edilmis olup hesaplanan APACHE-II

puanina gore beklenen mortalite orani  (%20-30),

gerceklesen mortalite oranini 6ngérmede yetersiz kalmistir
9).

Yogun bakima yatirilan hastalarda genis aralikta (%40-96)
degisen oranlarda akut solunum sikintisi sendromu (ARDS)
ve IMV oranlari bildirilmis olup COVID-19 hastaligl yiiksek
mortalite ile iliskili bulunmustur (4,5,16).

COVID-19 pandemisi tim dunyada saglik sistemlerini
zorlamis, kisith YB yataklari ve tedavi seceneklerinin akilci
kullanimi gerekliligini ortaya koymus, bu nedenle de etkin
ve hizli morbidite ve mortalite tahmini icin erken uyari
sistemlerini gerekli kilmistir. Yapilan ¢alismalarda bircok risk
faktérd Gzerinde durulmus olsa da COVID-19 hastaliginin
siddetini 6ngoricd bir yogun bakim skorlamasi 6n plana
¢tkmamistir (4-7,17). Zou ve ark. ¢alismalarinda APACHE I
skorunun COVID-19 hastalarinda mortalite agisindan SOFA
skoruna goére daha iyi tahmin degeri oldugunu
bildirmiglerdir. Yazarlar APACHE Il skorunun o6lenlerde
yasayanlara gore anlamli olarak yuksek oldugunu
saptamislar (sirasiyla 23 ve 10) ve mortaliteyi 6ngérmede
etkili bir ara¢ oldugunu ileri sirmuslerdir (18). APACHE II
skorunun o6lenlerde yasayanlara gore (sirasiyla 17 ve 14),
daha yuksek oldugunun bildirildigi Cin'den yapilan diger bir
calismanin sonuglar Zou ve ark.’nin calismasina benzer olsa
da literatirde bu sonuglari destekleyen fazla calismaya
rastlanilmamistir (19-21). Zou ve ark. calismasinda Olen
hasta grubunda semptomlarin baslamasindan YB yatisina
kadar gecen surenin anlamli olarak daha uzun oldugu
bildirilmistir (18). APACHE Il skoru hesaplanirken YB'ye
kabullin ilk 24 saati icindeki en kotu veriler kullaniimaktadir
(9). COVID-19 hastalarinin baslangicta genellikle solunum
yetmezligi ile basvurdugu, hastalik siddetini belirleyen
organ yetmezliklerinin ise YB'de ilerleyen saatlerde ortaya
ciktigl g6z 6nunde bulunduruldugunda élen grubun daha
gec YBye kabul edilmesi Zou ve ark'/nin calisma
sonuclarinda etkili olmus olabilir. Stephens ve ark.
calismalarinda bizim calisma sonuglarimizla benzer olarak
COVID-19 hastalarinda APACHE Il degerlerinin alisiimadik
sekilde dusik oldugunu, hastaigin ciddiyetini ve
mortalitesini  belirlemek acisindan yetersiz  kaldigini

belirtmislerdir (20).

COVID-19 hastaliginda mortalite, SARS-CoV ve MERS-CoV
hastaliklarina goére daha yuksektir (22). Bizim ¢alismamizda
da mortalite oldukg¢a ylksek (%78,8) bulunmustur. Ayrica
APACHE Il skoru genel kritik YB hasta populasyonuna gore
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dusik saptanmakla birlikte, yasayan ve ¢lenler arasinda da

fark saptanmamistir.

Son zamanlarda yapilan bazi ¢alismalarda YB'de yatan kritik
hastalarda SOFA skorunun gunluk olarak
degerlendiriimesinin ve SOFA skorundaki artisin, artan
mortalite ile iliskili ~oldugu bildirilmektedir  (23).
Beigmohammadi ve ark. bizim calismamiza benzer olarak
COVID-19 hastalarinda APACHE Il ve SOFA skorlarini
karsilastirmislar ve SOFA skorunun mortalite degerlendirme
agisindan daha etkili oldugunu ancak her iki skorunda
mortaliteyi yuUksek dogruluk orani ile 6ngérmedigini
saptamislardir (7). Calismamizda SOFA skoru mortalite
6éngorucisu olarak tespit edilmemistir. Ancak SOFA skoru
YB'ye kabulde bir kez bakilmis tekrarlayan degerlendirmeler
yaptimamistir.  Bu durum SOFA skorunun etkinligini

dlgmede yetersizlige neden olmus olabilir.

Hipertansiyon, DM gibi sistemik hastaliklarin bulunmasinin,
ileri yasin ve erkek cinsiyetin COVID-19 hastalarinda
mortalite agisindan risk faktéri oldugunu bildiren
calismalar mevcuttur (24,25). Bizim calismamizda 6lenler ve
yasayanlar arasinda cinsiyet acisindan fark saptanmamakla
birlikte gruplar arasinda komorbiditeler acisindan da
anlamh fark saptanmamistir. Her iki grupta da hem

hipertansiyon hem de DM oranlari belirgin olarak yuksekti.

Atieh ve ark. 19 makaleyi dahil ettikleri meta analizde
hastalik siddetini gosteren anlamli laboratuvar degerleri
olarak I6kositoz, lenfopeni, nétrofili, trombositopeni, artmis
D-dimer, azalmis fibrinojen, artmis CRP ve prokalsitonin
degerlerini bildirmislerdir (26). Calismamizda IL-6, ferritin ve
CRP degerlerinden sadece CRP dlen grupta daha yiksekti.
Olen ve vyasayanlar arasinda YB'de gelisen organ
yetmezlikleri agisindan fark yok iken, yasayan grupta trakeal
aspirat ve kan kdltUrlerinde Ureme oranlari daha yuksekti.
Yogun bakim yatis surelerinin yasayan grupta daha uzun

olmasinin bu sonugta etkili olabilecegini disinmekteyiz.

Ozellikle geriatrik yas grubunda COVID-19 hastaligina bagli
mortalite oraninin  daha ylUksek oldugunu bildiren
calismalar mevcuttur. Yldksek mortalite oranlarinin da
komorbiditelerin daha ylUksek prevalansi ve daha yuksek
derecede kirilganlik ve onceki kot saghk durumlarn ile
iliskili olabilecegi bildirilmistir (27-29). Bizde ¢alismamizda
olgulari yasa gore sinifladigimizda geriatrik yas (=65 yas)
grubunda medyan APACHE Il (medyan 18) ve SOFA

(medyan 5) skorlari anlamli olarak yuksekti. Ayrica ferritin
ve IL-6 degerleri geriatrik hasta grubunda erkek cinsiyette
daha yuksek idi. Buna ragmen yasa gore gruplar arasinda

mortalite oranlari agisindan fark saptanmadi.

GCalismamizin tek merkez verilerini icermesi, hasta sayisinin
az ve retrospektif olmasi gibi sinirlamalari mevcuttur. Ayrica
SOFA skoru sadece YB yatis gininde degerlendirilmistir.
GCok merkez verilerinin alindigi, hasta sayisinin artirildigi ve
SOFA skorunun ginlik degerlendirildigi  prospektif

calismalar ile daha iyi sonuglara ulasilacaktir.

SONUC

Kritik COVID-19 hastalarinda ginlik degerlendirilen SOFA
skoru mortaliteyi 6ngdérme agisindan yararh olabilir. Ancak
glnumuzdeki verilerle COVID-19 hastalarinda kabul
gormus, klinikte yaygin olarak kullanilan skorlama sistemi
bulunmamaktadir. Klinik uygulamalarda rutinde kullanilan
skorlama sistemleri COVID-19 hastalarinda kullanilacak ise
bircok 6ngoruct 6énemi olan belirteclerin eklenmesinin ve
gunlik klinik degisiklerin de degerlendirmeye alinmasinin

faydali olabilecegini dustiinmekteyiz.
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Akut Bruselloz ve Derin Ven Trombozu Birlikteligi Olan Bir Olgunun
Yonetimi
Management of a Case With Acute Brucellosis and Deep Vein Thrombosis

Serpil Sahin'*" | Taylan Onder 2 “*, Sevil Alkan?
1- Kalp Damar Cerrahisi Bélimi, Ganakkale Onsekiz Mart Universitesi Tip Fakiiltesi Canakkale/Tiirkiye
2. Enfeksiyon Hastaliklari Blimi, Ganakkale Onsekiz Mart Universitesi Tip Fakiiltesi Ganakkale/Tiirkiye
3. Enfeksiyon Hastaliklari ve Klinik Mikrobiyoloji Béliimii, Canakkale Onsekiz Mart Universitesi Tip Fakiiltesi Canakkale/Tiirkiye

Ozer

Derin ven trombozu etiyolojisinde bircok risk faktérti tanimlanmistir. Ancak derin ven trombozunun enfeksiyéz nedenlerle iliskisi
konusunda literatiir bilgisi sinirlidir. Bu yazida derin ven trombozu ile bagvuran, akut bruselloz tanisi konan bir olgunun
sunulmasi amaglandi. Otuz alti yasinda hayvancilikla ugrasan, bilinen kronik hastaligi olmayan erkek hasta sol bacaginda 10
gtinden beridir devam eden agri ve sislik sikayetiyle basvurdugu saglik kurulusu tarafindan yapilan ultrasonografide derin ven
trombozu saptanmasi nedeniyle hastanemize sevk edildi. Enfeksiyon Hastaliklari béliimiine konslilte edilen hastadan bruselloza
yonelik tetkikler istendi. Rose Bengal testi ve serum tiip agliitinasyon testi pozitif olarak sonuglandi ve akut bruselloz tanisi
kondu. Rifampisin+doksisiklin alti hafta, varfarin tedavisi alti ay verilen hasta sifa ile sonlandi. Ekstremitelerde ddem, isi artisi ve
agri gibi derin ven trombozunu diisiindiiren semptomlarla basvuran hastalarda ayirici tanida bruselloz diisiintilmelidir..

Anahtar Kelimeler: Bruselloz, derin ven trombozu, enfeksiyon

ABSTRACT

Many risk factors have been identified in the etiology of deep vein thrombosis. However, the literature on the association of deep
vein thrombosis with infectious causes is limited. In this article, we aimed to present a case of acute brucellosis presenting with
deep vein thrombosis. A 36-year-old male patient, who was engaged in animal husbandry and had no known chronic disease, was
referred to our hospital with complaints of pain and swelling in his left leg for 10 days. Ultrasonography revealed deep vein
thrombosis. The patient was consulted by the Infectious Diseases Department and tests for brucellosis were ordered. Rose Bengal
test and serum tube agglutination test were positive and acute brucellosis was diagnosed. The patient was treated with
rifampicin+doxycycline for six weeks and warfarin for six months and ended with healing. Brucellosis should be considered in the
differential diagnosis of patients presenting with symptoms suggestive of deep vein thrombosis such as edema, increased
temperature, and pain in the extremities.

Keywords: Brucellosis, deep vein thrombosis, infection

GiRiS istirahati/hastaneye yatis) hem de kronik/strekli (yas,
Bruselloz gelismekte olan Ulkelerde yaygin olarak gordlen kanser, klinik veya biyolojik trombofili vb.) risk faktérleri
zoonotik bir hastaliktir. Brusella enfeksiyonu siklikla tedavi stiresini etkiler (4).

veteriner hekimlerin, tarim iscilerinin ve mezbaha )

. ) ) Cogunlukla Amerika Birlesik Devletleri ve Isveg'te

calisanlarinin  meslek hastaligidir. Enfeksiyon genellikle
) ) gerceklestirilen yayinlanmis calismalarin = sistematik bir

enfekte hayvan dokulari (agik kesikler veya yaralar) ile
L incelemesi, DVT'nin genel populasyon insidansinin tahmini

temas yoluyla veya enfekte hayvanlarin pastorize
. L L o . . olarak  0.5/1000 kisi/yil  oldugunu  bildirmistir  (5).

edilmemis sit ve sut Urdnlerinin tiketilmesiyle insanlara
. o . o Aterotromboz  ve  akut  kardiyovaskuler  olaylarin
bulasir. Bircok farkli klinik tabloya sahip olabilir. Ozellikle
o ) _ mekanizmalarina ve nedenlerine ydnelik bircok calisma

endemik bolgelerde bircok hastaligin ayirici tanisinda yer
olmasina ragmen, ven6z tromboembolik hastalik hakkinda

alir (1, 2).

daha az sey bilinmektedir. 1856'da Rudolf Virchow vendéz
Derin ven trombozu (DVT), yasami tehdit etmesi nedeniyle tromboz i¢in U¢ mekanizma Onermistir: vendz staz; kanin
en kisa surede tedavi baslanmasi gereken bir durumdur (3). pihtilasmasinda artis ve damar duvarinda hasar (6). Cesitli

Hem gecici (ameliyat, algiyla  sabitleme, yatak
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enfeksiyonlar vendz stazi etkileyebilir veya kanin
pthtilasmasini arttirabilir. Ayrica, arteriyel sistemle olan
paralellikler, damar duvarindaki hasarin fiziksel hasarla
sinirli - olmayabilecegini, endotel fonksiyonunu da
etkileyebilecegini dusiindiirmektedir. inflamasyon, hem
arterlerde hem de damarlarda endotel fonksiyonunun

onemli bir belirleyicisidir (7).

DVT'nin klinigi genellikle non-spesifiktir. Hastaligin dogru
teshisi, klinik 6zellikler, olasi nedenlerin degerlendirilmesi,
D-dimer testi ve radyolojik goruntilemeyi iceren
dogrulayici arastirmalari gerektirir. Alt ekstremite DVT'nin
semptom ve bulgular;; bacakta agr, sislik, eritem ve
genislemis ylUzeysel damarlarin bulunmasidir  (8).
Kompresyon ultrasonografisi (USG), DVT'nin teshisinde
kullanilan en ©nemli radyolojik tetkiktir. Laboratuvar
testlerinden D-dimer, DVT tanisi icin yuksek bir duyarhhga
ve nispeten daha dusik 6zgullige sahiptir. Tanida D-dimer
ile USG'nin birlikte kullaniimasi dusik riskli hastalarda

DVT'yi ekarte etmeye yardimci olabilir (1,7).

Antikoagtlanlar, DVTIli hastalarda trombusu, pulmoner
emboliyi ve rekirrensi énlemede kullanilmaktadir. Ozellikle
dogrudan etkili oral antikoagllanlarla tedavi edilen
hastalarin yasam kalitesini arttirdigl, ancak kullanimlarinin
kanama riski ile iliskili oldugu gosterilmistir (1). Bu yazida,
DVT ile basvuran ve akut bruselloz tanisi konan bir olgunun

sunulmasi amaglandi.

OLGU

Otuz alti yasinda hayvancilikla ugrasan, bilinen kronik
hastaligi olmayan erkek hasta sol bacaginda 10 glinden
beridir devam eden agn ve sislik sikayetiyle basvurdugu
saglik kurulusu tarafindan yapilan USG'de DVT saptanmasi
nedeniyle hastanemize sevk edildi. Kalp Damar Cerrahisi
boélimu tarafindan yatirilan hastanin fiziki muayenesinde;
genel durumu iyi, bilinci agik, oryante, koopereydi. Atesi
38.4°C, kan basinc 110/60 mm/Hg, kalp tepe atimi 98
atim/dk. olarak saptandi. Batin muayenesine hepatomegali
ve splenomegali, kardiyak sistemde mitral odakta 1/6'lik
sistolik Uftrim, ekstremite muayenesinde, sol uyluk ve
ayak bileginde ciddi gode birakan 6dem vardi, palpasyonda
hassasiyet olup, Hommans ve Moses testleri pozitifti. Alt
ekstremite vendz renkli Doppler USG'de, kommon femoral,
superfisiyal femoral, derin femoral ve popliteal ven total

tromboze olarak izlendi. Batin USG'de karaciger ve dalak

boyutunda artis mevcuttu. Laboratuvar tetkiklerinde, beyaz
kure: 9800/ml, C-reaktif protein (CRP): 13,8 mg/dl, eritrosit
sedimantasyon hizi: 56/ saat, aspartat aminotransferaz
(AST):92 U/L, alanin aminotransferaz (ALT): 89 U/L, kan Ure
azotu:21 mg/dl, kreatinin: 0,68 mg/dl, D-dimer: 5,5 pg/ml,
fibrinojen: 594 mg/dl idi. DVT etiyolojisini arastirmak icin
istenen, protein S, protein C, antitrombin Ill seviyeleri ile
aktive protein C direng aktivitesi normaldi ve antifosfolipid
antikor negatif olarak saptandi. Hepatit markerlari negatif
olarak saptandi. Kan ve idrar kultirlerinde Ureme
saptanmadi. Enfeksiyon Hastaliklari bdlimine konsulte
edilen hastadan bruselloza yonelik tetkikler istendi. Rose
Bengal (+), serum tup aglutinasyon testi 1/160 oraninda
pozitif olarak sonuglandi ve hastaya akut bruselloz tanisi
kondu. Hastaya gunluk DVT icin 0.6 ml enoksaparin/gun,
oral non-steroid antiinflamatuvar ve sol alt ekstremiteye
orta basingl elastik bandaj uygulandi. Bruselloza yonelik
rifampisin  1x600 mg/gln/ tablet ve doksisiklin 2x100
mg/glin/tablet tedavileri baslandi. DVT tedavisine dérduncu
ginde 5 mg varfarin eklendi. 8.glinde enoksaparin kesilerek
varfarin ve non-steroid antiinflamatuvar ajanlarla devam
edildi. Klinik ve laboratuvar degerlerinde duzelme gorulen
hastaya rifampisin, doksisiklin ve varfarin recete edilerek
taburcu edildi. Takibinin birinci ayinda kontrol Doppler
USG'de trombotik lezyonlarda belirgin regresyon izlendi.
Rifampisin+doksisiklin alti hafta, varfarin tedavisi alti ay

verilen hastanin tedavisi sifa ile sonlandi.

SONUC

Literatirde enfeksiyonlar ve DVT birlikteligi konusunda
genis Olcekli calismalar olmamakla birlikte olgu bildirimleri
vardir (7,10). Ulkemizde Baran ve ark. (9) calismasinda DVT
klinigiyle basvuran ve kan kuiltirinde Salmonella typhi
Ureyen, tifo tanisi konan bir olgu bildirilmistir. Smeeth ve
ark. (7) calismasinda toplum kokenli Uriner sistem
enfeksiyonlari ve akut alt solunum yolu enfeksiyonlarinin
erken donemde vendz tromboemboli riskinde gecici bir
artisa yol actigl, akut enfeksiyonlarin trombotik olaylar
tetiklemede rol oynadigi bildirilmistir (7). Nauka ve ark. (11)
COVID-19'un DVT ile iliskisini arastirdiklari ¢alismada
hastaligin hiperkoagulabilite ve protrombotik olaylarla

iligkili oldugunu gostermistir.

Bruselloz ile iliskili vaskuler komplikasyonlar nadiren
bildirilmistir (10,12). Mermut ve ark.(13) calismasinda ise

DVT'nin brusellozun komplikasyonu olarak goértulme sikhgini
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% 0,5 oraninda tespit etmistir. Olgumuz, sol bacaginda agri
ve sislik sikayetiyle basvurdugu saglik kurulusunda USG'de
DVT saptanmasi Uzerine hastanemize sevk edilmis, ilk klinik
ve laboratuvar degerlendirmeleri sonucunda altta yatan
etiyolojik sebep bulunamamistir. Klinik semptomlarin
devam etmesi nedeniyle Enfeksiyon Hastaliklari ve Klinik
Mikrobiyoloji klinigimize konstlte edilen olgudan bruselloza
yonelik serolojik testler istenmis olup, serolojik testlerin
pozitif olarak sonuclanmasi Uzerine akut bruselloz tanisi
konmustur. Rifampisin, doksisiklin ve anti-koagulan
tedavilerle hastanin klinigi dizeldi. Ulkemiz, bruselloz
agisindan  endemik bir bolgedir. DVT saptanmasi
durumunda sistemik semptomlarin, hepatomegali veya
splenomegalinin varhg, hayvancilikla ugras 6ykusinun
bulunmasi bruselloz tanisi koyma agisindan oldukca yol
gostericidir. Bu nedenle etiyolojik nedenlerin ayirici tanisi
yaparken iyi anamnez alinmasi, fiziki muayenenin detayh
yapilmasi ve olasi risk durumlarinin 6grenilmesi son derece

onemlidir.

Sonug

Bruselloz,  Ulkemizde  endemik  gorlilen  zoonotik
enfeksiyonlardan biridir. DVT, brusellozun nadir gorilen
komplikasyonlarindandir. Ekstremitelerde 6¢dem, isi artisi ve
agri gibi DVTyi dusundiren semptomlarla basvuran
hastalarda bruselloz gibi sistemik enfeksiyonlarin fokal
tutulumu olabilecegi dusunulerek serolojik  ve
mikrobiyolojik  tetkiklerin ~ yapilmasi  erken  taninin
konmasina, gelisebilecek daha agir komplikasyonlarin
engellemesine fayda saglayacaktir. Bruselloz DVTnin
etiyolojik nedenlerinden birisi olarak ayirici  tanida

atlanmamalidir.
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