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Risk factors for pleural effusion after extracardiac
Fontan procedure assessment of the commonest
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SUMMARY

Aim: Fontan procedure is one of the most performed procedures
for single ventricle physiology. After the procedure, patients are
at risk for prolonged pleural effusion and other complications. We
aimed to investigate the prolonged pleural effusion after Fontan
procedure in terms of pulmonary arterial pressure, fenestration,
diameter of the extracardiac graft, and thromboprophylaxis
regimen.

Material and Methods: Hospital database was searched for the
patients who underwent a Fontan operation. A logistic regression
analysis model was constructed for pleural effusion.

Results: A total of 67 patients were enrolled in the study. Median
age was 63 months, median weight was 18 kg. Pleural effusion
occurred in 34 (51%) patients. In terms of thromboprophylaxis
regimens, 28 (42%) patients were on warfarin, of those 19 (68%)
had pleural effusion. Of 39 (58%) patients who were in aspirin
group, 15 had (38%) pleural effusion (p=0.018). Pleural effusion
was more frequent in the non-fenestration group (26 of 43,
60% vs. 8 of 24, 33%), significantly (p=0.03). Logistic regression
analyses revealed that fenestrated group was less likely to (OR,
0.3; 95% Cl, 0.1-0.96; p=0.04) and warfarin group was prone
to (OR, 3.4; 95% Cl, 1.1-9.8; p=0.02) have pleural effusion. In
individuals who had a pulmonary artery pressure higher than
13 mmHg postoperatively, pleural effusion was more frequent
(p=0.002).

Conclusion: Pleural effusion occurrence increased with higher
postoperative pulmonary artery pressure, warfarin use, and
absence of fenestration. Patients with relatively higher graft size
index had a lower pulmonary artery pressure, although this is not
reflected in pleural effusion occurrence.

Keywords: Extracardiac graft, fenestration, fontan,
effusion, warfarin

pleural

OzET

Girig: Fontan ameliyati tek ventrikil fizyolojisi icin en sik
yapilan ameliyatlardan biridir. Ameliyat sonrasinda hastalar,
uzamis plevral eflizyon ve baska komplikasyonlar agisindan risk
altindadir. Bu calismada; pulmoner arter basincinin, fenestrasyon
yapilip yapilmamasinin, kullanilan ekstra kardiyak greftin capinin
ve tromboproflaksi rejimlerinin Fontan ameliyati sonrasi uzamis
plevral eflizyon gelisimine olan etkilerini arastirmayr amagladik.
Materyal ve Metotlar: Hastane veri tabaninda Fontan ameliyati
yapilan hastalar arastirildi. Plevral eflizyon olusumuna etki
edebilecek potansiyel faktorler icin lojistik regresyon modeli
olusturuldu.

Bulgular: Toplam 67 hasta calismaya dahil edildi. Hastalarin
ortalama yasi 63 ay, ortalama kilosu 18 kg'di. Plevral eflizyon
34 (%51) hastada gelisti. Tromboprofilaksi rejimi agisindan
degerlendirildiginde warfarin kullanan 28 (%42) hastanin 19'unda
(%68), aspirin kullanan 39 (%58) hastanin ise 15'inde (%38)
plevral eflizyon gorlldlu. Fenestrasyon yapilmayan grupta (43
hastanin 26's1 %60) yapilanlara gore (24 hastanin 8'i %33) plevral
eflzyon sikligl anlamli olarak daha yiksekti (p=0,03). Lojistik
regresyon analizinde, fenestrasyon yapilanlarda daha az (OR, 0,3;
95% Cl, 0,1-0,96; p=0,04), buna karsin warfarin kullananlarda
ise daha sik (OR, 3,4; 95% Cl, 1,1-9,8; p=0,02) plevral eflizyon
riski oldugu goruldi. Ameliyat sonrasi pulmoner arter basinci 13
mmHg'in Uzerinde olanlarda plevral eflizyon sikligr anlamli olarak
daha fazlaydi (p=0,002).

Sonug: Plevral eflizyon olusumunun, ameliyat sonrasinda
pulmoner arter basincinin yiksek olmasi, warfarin kullaniimasi
ve fenestrasyon yapilmamasi ile arttigi gorilda. Greft size indeksi
goreceli olarak buylk olanlarda pulmoner arter basinci daha
disktd; ancak bu durum plevral eftizyon olusumuna etki etmedi.

Anahtar kelimeler: Ekstrakardiyak greft, fenestrasyon, fontan,
plevral eflizyon, warfarin
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INTRODUCTION

Before Francis Fontan first introduced that pulmonary
circulation could be maintained without the right ventricle
in the early 1970s, complex cardiac anomalies were
palliated with pulmonary shunts from systemic arteries
or veins in patients who were not candidates for total
correction (1). Since that time, with some modifications,
Fontan procedure was carried out increasingly and
became the most frequently performed operation for
single ventricle physiology (2). The rationale behind the
procedure is rerouting the systemic venous return to
the pulmonary circulation without a pumping ventricle
and making the functional single ventricle work as
systemic ventricle (3). Thus, intracardiac mixing reduces
as a result of separation of the systemic venous return
and the pulmonary venous return, in addition arterial
oxygen saturation and workload of the systemic ventricle
become nearly normal (4). Although good hemodynamic
results are achieved and survival is improved after Fontan
procedure, the patients are at risk for some complications
such as prolonged pleural effusion, arrhythmias, stroke,
thrombosis, failure of the systemic ventricle, and protein
losing enteropathy (5,6,7). These complications may
result in prolonged hospital stay, failure of the Fontan
circulation, and mortality (8,9). In this retrospective
study, we aimed to investigate the prolonged pleural
effusion after extracardiac Fontan procedure regarding
postoperative pulmonary arterial pressure, fenestration,
duration of cardiopulmonary bypass as well as diameter
of the extracardiac graft and thromboprophylaxis regimen.

MATERIAL AND METHODS

Hospital database was retrospectively searched between
January 2004 and April 2014 for the patients who
underwent Fontan operation. Of the 77 patients revealed,
nine were excluded due to use of the lateral tunnel
technique and one was excluded due to lack of follow-up
data. 67 patients, operated on using extracardiac graft
technique, were enrolled in the study.

The collected data comprised history, previous surgeries,
echocardiographic findings including diagnosis,
atrioventricular valve function, morphology and function
of the systemic ventricle, as well as perioperative variables
including duration of cardiopulmonary bypass, extubation
time, volume and duration of chest tube drainage, length
of intensive care unit and hospital stay, occurrence of
pleural effusion, arrhythmias and other complications.
Variables affecting postoperative pulmonary artery
pressure including preoperative arterial oxygen saturation,
McGoon index and presence of antegrade pulmonary
blood flow were also collected.

All patients were operated on by the same surgical
team, through a median sternotomy on beating heart
under cardiopulmonary bypass. Tubular vascular

polytetrafluoroethylene (PTFE) grafts (W. L. Gore &
Associates, Inc, Flagstaff, AZ, USA) were used as extracardiac
grafts. The diameter of the graft was used in the analyses
by replacing with the graft size index. Graft size index was
calculated as the ratio of the graft diameter in millimeters
to the body surface area in square meter. Body surface
area for each patient was obtained by using the Mosteller
formula. We did not use fenestration routinely. The
criterion for fenestration was a pulmonary artery pressure
higher than or equal to 18 mmHg after establishing the
Fontan circulation. Total duration of the pleural effusion
included duration of the second chest tube in patients who
had a second chest tube insertion after first chest tube
removal. Early mortality was defined as mortalities in the
first postoperative month.

In the postoperative period, either aspirin or warfarin
was used for thromboprophylaxis randomly. In warfarin
regimen, unfractionated heparin was added to treatment
until achieving an International Normalized Ratio (INR) of
2.0. Loading dose of warfarin was 0.1 mg/kg/day and the
dose was titrated to maintain an International Normalized
Ratio (INR) between 2.0 and 3.0. Aspirin was administered
5 mg/kg/day.

Normal distribution of continuous data was checked
using Kolmogorov-Smirnov test. Normally distributed
data were presented as mean * standard deviation,
whereas median (range) was used to express non-normal
distribution. Continuous data between groups were
analyzed by Student t test, or by nonparametric tests
for small subgroups. Mann-Whitney U test was used for
evaluation of differences in non-normally distributed data.
Differences in categorical outcomes were analyzed with
chi-square test. Logistic regression analysis model was
constructed for pleural effusion. Out of the parameters,
which would affect occurrence of pleural effusion,
correlation of categorical data was assessed with non-
parametric Spearman correlation analysis and correlation
of continuous data was assessed with Pearson correlation
test. Analyses were performed with the SPSS (ver. 17.0,
SPSS Inc, Chicago, lllionis) and Wizard (ver:1.4.12 by Evan
Miller) statistical software package. A p value <0.05 was
considered statistically significant. Haydarpasa Numune
Hospital Ethical Committee approved the study.

RESULTS

Median age of patients, enrolled in the study was 63 (53
- 85) months, median weight was 18 (15 — 21.5) kg, and
median BSA was 0.75 (0.66- 0.86) m2. 35 of them were
male (52 %). Diagnoses of patients are shown in Table 1.
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Table 1. Diagnoses of the patients

Diagnosis n (%)
Single ventricle 19(29)
Right ventricle morphology 4(6)
Left ventricle morphology 13 (20)
Undetermined ventricle 2(3)
Tricuspid atresia 16 (25)
CAVSD 8(12)
IVS -PA 7(10)
DORV 7(10)
TGA 4(6)
DILV ENC)]
ce-TGA i
Total 67 (100)

CAVSD: Complete atrioventricular septal defect; IVS - PA: Intact ventricular
septum - Pulmonary atresia; DORV: Double outlet right ventricle; TGA:
Transposition of great arteries; DILV: Double inlet left ventricle; cc-TGA:

Congenitally corrected transposition of great arteries

Single ventricle and tricuspid atresia constituted the
majority of the diagnoses. Systemic ventricle had left
ventricular morphology in 55 patients (83%) and right
ventricular morphology in 10 patients (14%). Ventricular
morphology was undetermined in two patients.
Preoperative cardiac catheterization was performed in
all patients. Table 2 shows the catheterization findings.
Length of stay in intensive care unit was longer in patients
who had an arterial oxygen saturation lower than 85%
compared to those higher than 85%, significantly (p=0.02).
None of the catheterization parameters affected pleural
effusion occurrence.

Table 2. Preoperative cardiac catheterization records

p values
Length of
Parameter Value Pleural Length of
hospital

effusion ICU stay
stay
Systolic PAP (mmHg) (median) 15(14-19) 0.92 0.67 0.92
Diastolic PAP (mmHg) (median) 75-9 0.83 0.99 0.88
Mean PAP (mmHg) (median) 12(10-13) 044 0.67 0.96
Systolic aortic pressure (mmHg) 102311291 0.40 0.54 0.06
Diastolic aortic pressure (mmHg) 61.94+£9.79 0.86 0.05 0.17
McGoon index (median) 22-21) 0.26 034 0.85
Arterial oxygen saturation (%) 8456+423 0.26 0.02 041

PAP: Pulmonary artery pressure; ICU: Intensive care unit

Atotal of 41 patients (61%) had competent atrioventricular
valves and the others had only mild atrioventricular valve
regurgitation so we did not perform any intervention to
the regurgitant atrioventricular valves. Postoperative
pulmonary artery pressure (p=0.56) and pleural effusion
(p=0.32) did not change significantly between regurgitant
and non-regurgitant groups.

Pleural effusion occurred in 34 (51%) patients. Of those,
four of them were detected after discharge from hospital
in the first month. Tab. 3 demonstrates the comparative
analysis of groups with and without pleural effusion. In

terms of thromboprophylaxis regimens, 28 (42%) patients
were on warfarin, of those 19 (68%) had pleural effusion.
Of 39 (58%) patients who were in aspirin group, 15 had
(38%) pleural effusion. The difference was statistically
significant (p=0.018) (Table 3).

Table 3. Comparative analysis of groups with and without pleural effusion

Parameter Pleural effusion  Pleural effusion p value
) )

(=34, % 51) (n=33, %49)
Systemic ventricle had L'V morphology 27(84) 28 (85) 0,96
(%)
McGoon index 2(2-21) 2(2-21) 0,49
Antegrade pulmonary blood flow™ 23 (68) 20 (61) 0.55
(0 (%))
Systolic PAP* (mmHg) (median) 15(14-18) 15 (14 - 20) 0,66
Mean PAP* (mmHg) (median) 12(10-13) 12(10-14) 0.78
Arterial oxygen saturation* (%) 83.74 £ 4.66 8354349 0.11
Fenestrated patients (a (%)) 824 16 (48) 0,033
Mild AV valve regurgitation (n (%)) 12 (35) 927 0.32
Duration of CPB (min) (median) 75 (56 - 110) 80 (73-113) 0.54
Graft size / BSA ratio (mm/m?) 243(222-29) 26(23.3-29) 021
Postoperative PAP (mmHg) 14208 12110 0.002
Warfarin use (n (%)) 19 (56) 927 0,018
Length of ICU stay (day) (median) 2(1-3) 32-4 0.88
Length of hospital stay (day) (median) 15(12-23) 9(7-12) =0.001

LV: Left ventricle; PAP: Pulmonary artery pressure; BSA: Body surface area;
AV: Atrioventricular; CPB: Cardiopulmonary bypass; *: Preoperative

We used a fenestration between the extracardiac
conduit and the right atrium in 24 (36%) patients. Table
4 demonstrates the parameters comparing fenestration
and non-fenestration groups. Pleural effusion was more
frequent in the non-fenestration group (26 of 43, 60%
vs. 8 of 24, 33%), significantly (p=0.03). Arterial oxygen
saturation of fenestrated group at discharge from hospital
was lower than that of non-fenestrated group, significantly
(p<0.001). Although the arterial oxygen saturation on
postoperative day 1 (p=0.46) and length of hospital stay
(p=0.58) of fenestrated group was lower, the difference
was not statistically significant.

Table 4. Observed parameters in fenestration and non-fenestration

groups
Parameter Fenestration Fenestration p value
§)] O]
(n=24, %36) (n=43, %64)
Plevral effusion (n (%)) §(33) 26 (60) 0,03
Postoperative PAP (mmHg) (median) 13 (12-15) 14(11-16) 0,11
Arterial oxygen saturation on postoperativeday 1 (% 92 (90 - 98) 95 (94 -97) 0.46
)
Duration of CPB (min) (median) 98 (73 - 121) 75 (33 - 110) 0.28
Duration of extubation (h) (median) 5(2.5-10) 53-10) 093
Arterial oxygen saturation at discharge from hospital 90 (86 - 92) 96 (94 - 97) <0,001
(%)
Length of ICU stay (day) (median) 3(1-3) 2(1-3) 0.41
Length of hospital stay (day) (median) 11(9-16) 13(8-17) 038

PAP: Pulmonary artery pressure; CPB: Cardiopulmonary bypass
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Multivariate analysis by logistic regression with
adjustment for fenestration and warfarin use revealed
that fenestrated group was less likely to (odds ratio [OR],
0.3; 95% confidence interval [CI] 0.1-0.96; p=0.04) and
warfarin group was prone to (OR, 3.4; 95% Cl, 1.1-9.8;
p=0.02) have pleural effusion. Length of hospital stay was
longer in whom pleural effusion occurred (p<0.001). Mean
pulmonary artery pressure of patients was 13.2 £ 2.8 mmHg
postoperatively. In individuals who had a pulmonary artery
pressure higher than 13 mmHg postoperatively, pleural
effusion was encountered more frequently, compared to
individuals who had a pulmonary artery pressure lower
than 13 mmHg, significantly (p=0.002). Length of hospital
stay of higher pulmonary artery pressure group was longer
than that of lower pulmonary artery pressure group, but
the difference was not statistically significant (p=0.06).
Table 5 shows parameters of higher and lower pulmonary
artery pressure groups.

Table 5. Parameters of higher and lower PAP groups

Parameter PAP < 13 mmHg PAP > 13 mmHg p value

(n=24, %36) (n=43, % 64)

Pleural effusion (n (%)) 6 (25) 28 (65) 0,002
Length of ICU stay (day) (median) 2(1-4) 2(1-4) 0,67
Length of hospital stay (day) 11(6-14) 1409-17) 0,06

(median)

PAP: Pulmonary artery pressure; ICU: Intensive care unit

Median extracardiac graft size index was 24.4 mm/m?2
(23.0 — 28.6). In individuals with a graft size index higher
than 25 mm/m2, postoperative pulmonary artery pressure
was significantly lower than that of those with a graft size
index lower than 25 mm/m2 (12.45 + 1.1 mmHg vs. 13.89
+ 0.8 mmHg, p=0.032).Pleural effusion was less frequent
(p=0.06) and length of intensive care unit stay was shorter
(p=0.99) in patients who had a higher graft size index.
However, the difference was not statistically significant.
Length of hospital stay was significantly shorter in higher
graft size index group (p=0.01). Table 6 demonstrates the
parameters in higher and lower graft size index groups.

Table 6. Observed parameters in groups according to graft size index
Parameter Graft size index <25  Graft size index>25 p

(n=36, % 54) (n=31, % 46) value

Postoperative PAP (mmHg) 13,89+0,8 12,45+1,1 0,032
Pleural effusion (n(%)) 22 (61) 12 (39) 0,06
Length of ICU stay (day) (median) 2 (1-5) 2(1-4) 0,99
Length of hospital stay (day) 14 (11-22) 10 (6-14) 0,01

(median)

PAP: Pulmonary artery pressure; ICU: Intensive care unit.

Median duration of cardiopulmonary bypass was 78 (57
— 111) minutes. Occurrence of pleural effusion was not
associated with duration of cardiopulmonary bypass
(p=0.18).

Overall, median length of intensive care stay was 2 (1- 4)
days and median length of hospital stay was 12 (8- 17)
days. Of 5 patients who were readmitted to hospital, 4
had pleural effusion and 1 had elevated INR level. 5 (7%)
patients died in first month postoperatively. Of those, 3
suffered elevated pulmonary artery pressure. Following
Fontan take-down procedure, extracorporeal membranous
oxygenation was employed due to severe low cardiac
output state which resulted in loss of all patients after
a prolonged intensive care unit stay. One patient with
refractory pleural effusion was died of pulmonary emboli
during the course of prolonged hospital stay. Another
patient was died of severe pneumonia in early follow-up
after discharge.

DISCUSSION

Pleural effusion after Fontan surgery is one of the most
widely investigated complications in the literature. It
is basically ascribed to inflammatory and hydrostatic
processes, and hormonal factors (7). In this study, we
sought the effects of some additional parameters on
pleural effusion such as atrioventricular valve regurgitation,
extracardiac graft size, and thromboprophylaxis regimen.

Elevated mean pulmonary artery pressure in preoperative
and postoperative period was found to be a risk factor for
prolonged pleural effusion (10). Fu and colleagues analyzed
factors influencing pleural effusion after Fontan surgery
in 95 patients and demonstrated the association of high
preoperative pulmonary artery pressure with the volume
of the pleural effusion and the failure of Fontan circulation
(7). Haas and colleagues reviewed the early and midterm
outcomes of 45 patients who underwent an extracardiac
Fontan procedure and reported the preoperative and
postoperative pulmonary artery pressure as a risk factor for
prolonged intensive care unit stay (11). However, Francois
and colleagues investigated the effects of lisinopril over
pleural effusion occurrence after Fontan surgery in their
prospective study of 21 patients and found no association
of preoperative and postoperative pulmonary artery
pressure with prolonged effusion (12). This result might
be due to the small patient size of the study. In our study,
pleural effusion occurred more frequently in patients
with a postoperative pulmonary artery pressure higher
than 13 mmHg, significantly. Length of hospital stay was
longer in patients with higher pulmonary artery pressure,
although the difference was not statistically significant. In
conclusion, postoperative high pulmonary artery pressure
may lead to pleural effusion as in our study, consistent with
the bulk of the literature.
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Use of a fenestration in Fontan patients is still under
debate since it was first introduced in the late 1980s. In
single ventricle circulation, fenestration of Fontan pathway
to the pulmonary venous atrium results in improved
cardiac output at the expense of a right to left shunt
(7,13-15). Volume overloaded functional single ventricle
in parallel circulation exhibits diastolic dysfunction after
conversion to the Fontan circulation because the ventricle
commences to work unloaded and mass-volume ratio
of the ventricle increases acutely (16). Considering the
preload dependence of the functional single ventricle
for maintaining the adequate cardiac output in Fontan
circulation, use of a fenestration may overcome the
diastolic dysfunction by increasing the preload despite the
acceptable desaturation effect. Therefore, some authors
advocate routine fenestration in order to smooth the
adaptation to the single ventricle physiology (9,14-17).
Several studies reported decreased volume and duration
of pleural effusion as well as shorter length of hospital stay
in patients with fenestration (6,7,13,18-20). However, in
some of these studies, fenestration is recommended in
high risk patients who have a Fontan pressure 218 mmHg,
transpulmonary gradient > 10 mmHg, lower McGoon
index, pulmonary artery distortion, and atrioventricular
valve regurgitation (4,7,19). Some other reports advocate
fenestrated Fontan procedure in high-risk patients due
to comorbid diseases (7,14,15,20). Bradley assessed
the effects of the fenestration over the single ventricle
physiology and concluded that it was impossible to guess
in which patient pleural effusion would occur after Fontan
surgery (13). Thus, these studies are debatable in terms
of the effects of the fenestration per se on mortality and
morbidity. Lemler and colleagues investigated the effects
of fenestration in a prospective randomized trial (13).
They randomized their patients to have fenestration or no
fenestration irrespective of preoperative risk, pulmonary
artery pressure and other parameters. In follow-up,
they demonstrated that pleural effusion occurred more
frequently in non-fenestration group and fenestration was
associated with improved results even in low-risk patients
(13). In other reports, outcomes of high-risk patients with
fenestration were found to be similar to that of low-risk
patients and the authors advocated use of fenestration
(10). Atz and colleagues showed that length of hospital
stay in patients with fenestration was shorter compared
to that in non-fenestration group, in their study of 536
patients (15). In our study, we used fenestration in whom
pulmonary artery pressure remained 18 mmHg or higher
after Fontan circulation was established and fenestration
reduced pleural effusion consistent with the literature.
Length of hospital stay was shorter in our fenestration
group although the difference was not statistically
significant. Based on the short-term results of our study,
use of a fenestration may be considered in high-risk
patients and randomized controlled trials including large
patient groups are needed to elucidate the routine use of
fenestrated Fontan procedure.

The main drawback of the extracardiac Fontan procedure
is the lack of the growth potential of the conduit (19,21).
Diameter of the extracardiac graft is crucial considering
the studies encouraging the extracardiac Fontan surgery
in younger ages. Giannico and colleagues presented
early and midterm outcomes of 193 extracardiac Fontan
patients in their study and found no association of the
diameter of the extracardiac graft with the obstructions
of the cavopulmonary pathway (4). However, Fu and
colleagues analyzed factors influencing pleural effusion
after Fontan surgery in 95 patients and showed that
pleural effusion occurred more frequently in patients with
smaller extracardiac grafts (7). lyengar and colleagues
investigated Australian - New Zealand database, which
included 1071 Fontan patients, retrospectively in their
multicenter study and concluded that larger grafts in
smaller patients caused a deficiency in respiratory pump
dynamics which is essential for inspiratory augmentation
of the pulmonary flow (22). They speculated that larger
grafts could promote stagnation of cavopulmonary flow
and thrombosis formation. lkai and colleagues grouped
72 patients retrospectively according as their weight
was under 10 kgs or not in their study and showed no
gradient between inferior vena cava and extracardiac graft
(19). In our study, use of a larger graft was not found to
be associated with thrombosis. However, postoperative
pulmonary artery pressure was significantly lower and
length of hospital stay was significantly shorter in patients
with larger grafts. Pleural effusion occurrence was less
frequent in patients with larger grafts, although the
difference was not statistically significant. In the light of
these results, using a larger graft, which is more suitable to
vascular anatomy, may be reasonable. Grafts, which range
from 16 mm to 20 mm in diameter, are generally used
according to the literature (19). However, to the best of
our knowledge, there is not any guideline or measurement
for selecting the appropriate graft size. Graft size index
may be a promising parameter for selecting the graft size
for patients undergoing an extracardiac Fontan procedure.
Randomized controlled studies are necessary in order to
determine the cut-off value for the graft size index.

Thromboembolic events can complicate Fontan circulation
in any stage. Haas and colleagues presented outcomes
of extracardiac Fontan procedure in 45 patients and
advocated that prosthetic materials in humans were not
endothelialized beyond the first 5- 10 mm, thus even if the
lateral tunnel baffle might be endothelialized completely
or partially, extracardiac graft would likely never become
completely endothelialized (11). Thrombosis within the
extracardiac graft can lead to pulmonary embolism and
-in the presence of a fenestration- systemic embolism.
Monagle and colleagues compared the efficacy of aspirin
and heparin/warfarin on preventing thromboembolic
events in their multi-center randomized study of
111 Fontan patients and reported the incidence of
thromboembolic events as 19% in two-year follow-up
(3). There was no significant difference between aspirin
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and heparin/warfarin regimens in terms of preventing
thromboembolic events. The authors advocated that the
INR should be above 2.0 so that the heparin/warfarin
regimen would be effective because they encountered
more thromboembolic events when the INR is lower than 2
with this regimen. Two regimens were similar with respect
to major bleeding; however, minor bleeding was more
frequent in heparin/warfarin group. Therefore, according
to the study, heparin/warfarin regimen is not superior to
aspirin regimen on preventing thromboembolic events
and has more limiting effects on the quality of the life due
to need of INR control (3). Patients should be on life-long
thromboprophylaxis irrespective of the chosen regimen
because the risk of the thromboembolism persists (3).
Outcomes of the regimens of the thromboprophylaxis
are not available in our study due to the lack of the data
about mid-term and long-term follow-up of the patients.
More frequent occurrence of the pleural effusion in
warfarin group as in our study is not widely accepted
in the literature. Warfarin might cause an increase in
the transudation of fluids from the operative field by
preventing coagulation, therefore the volume and the
duration of the pleural effusion might increase. However,
more studies are needed to reveal the mechanisms by
which warfarin increases the pleural effusion. Effective
thromboprophylaxis regimen is indispensable because
thromboembolic events can collapse Fontan circulation.
Studies including long-term follow-up in larger patient
groups are needed to determine the risk factors and
establishing the appropriate prophylaxis regimen for each
individual.

Gersony and colleagues reported that severe
atrioventricular valve regurgitation was poorly tolerated
in Fontan patients (6). They recommended repair or
replacement of the regurgitant valve and advocated the
atrioventricular valve regurgitation as a risk factor for
protein losing enteropathy (6). Earing and colleagues
suggested atrioventricular valve regurgitation as a risk
factor for late supraventricular arrhythmias in their series of
225 patients with double inlet left ventricle (23). However,
Stephenson and colleagues did not find any association
of severity of atrioventricular valve regurgitation with
arrhythmias in their multicenter, cross-sectional study
of 520 patients (24). Haas and colleagues presented
impaired early and midterm results due to atrioventricular
valve regurgitation in their series of 45 extracardiac
Fontan patients (11). The degree of atrioventricular valve
regurgitation was mild in our study and we did not find any
association of mild atrioventricular valve regurgitation with
mortality and morbidity as well as occurrence of pleural
effusion or arrhythmias consistent with the literature.
Mild atrioventricular valve regurgitation might be treated
conservatively in these patients.

Shikata and colleagues compared two groups according
as cardiopulmonary bypass was used or not and reported
that prolonged cardiopulmonary bypass was associated

with an increase in the volume of pleural effusion but did
not change the duration of the effusion, in their study
of 74 patients (25). Fu and colleagues proposed that
prolonged cardiopulmonary bypass increased the volume
of the chest tube drainage, in their study of 95 patients (7).
Ikai and colleagues grouped 72 patients retrospectively
according as their weight was under 10 kgs or not in their
study and advocated that effusions might be reduced by
minimizing the use of cardiopulmonary bypass, thereby
the secretion of inflammatory cytokines (19). Bokesch
and colleagues reported elevated concentrations of
inflammatory mediators in the peritoneal fluid. They
suggested that peritoneal fluid might act as a depot for
inflammatory mediators after cardiopulmonary bypass,
and withdrawal of the peritoneal fluid could lower serum
concentrations of the harmful mediators (26). Francois and
colleagues found a positive correlation between prolonged
cardiopulmonary bypass and duration of the pleural
effusion, in their randomized prospective study of 21
patients (12). Bartz and colleagues investigated outcomes
of 142 patients with heterotaxy syndrome after Fontan
surgery, and reported that prolonged cardiopulmonary
bypass was associated with early mortality and duration
of cardiopulmonary bypass longer than 2 hours was
associated with late mortality (27). Mascio reviewed
4 studies concerning pleural effusion occurrence after
Fontan surgery and revealed that amount of pleural
drainage and time to extubation decreased significantly in
patients who underwent an off-pump surgery (10). Tireli
and colleagues concluded that time to extubation and
length of intensive care and hospital stay were shorter, use
of blood products were less in patients who underwent
an off-pump surgery in their series of 10 patients (28).
Inflammatory response stimulated by cardiopulmonary
bypass deteriorates the Fontan physiology evidently.
Duration of cardiopulmonary bypass was not found to be
associated with occurrence of plural effusion in our study.
However, prolonged cardiopulmonary bypass increased
the length of stay in intensive care unit and in hospital
significantly. Based on our results and recent literature,
we suggest that cardiopulmonary bypass time should be
as short as possible and off-pump surgery is reasonable in
selected patients with appropriate anatomy.

Francois and colleagues investigated the effects of
lisinopril over pleural effusion occurrence after Fontan
surgery in their prospective randomized study of 21
patients and pleural effusion occurrence was similar in
lisinopril group and control group (12). However, serum
level of aldosterone, renin, and antidiuretic hormone
was higher in patients with prolonged pleural drainage,
significantly. The authors speculated administration of
spironolactone, which is an aldosterone antagonist, as a
substitute for angiotensin converting enzyme inhibitors
in order to decrease the pleural effusion occurrence (12).
Randomized controlled studies of larger patient groups are
needed to demonstrate the effect of spironolactone on
pleural effusion after Fontan surgery. Tansel and colleagues
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reported a single case in which prolonged pleural
effusion after Fontan surgery was treated successfully by
administering bleomycin which is usually used for pleural
effusionarisingfrommalignancies(29).Inour patientgroup,
we used fluid and salt limitation and diuretics to decrease
the pleural drainage as widely accepted in the literature.
Results for this treatment strategy are not reported due
to the absence of the control group. Considering that
length of hospital stay is shorter in patients in whom
pleural effusion did not occur, significantly, prevention
of pleural effusion after Fontan surgery may lead to
a decrease in infections, thromboembolic events and
health-care costs. Ohuchi and colleagues demonstrated
association of atrioventricular valve regurgitation with
impaired exercise performance (30). Prolonged hospital
stay was reported to be an independent risk factor for
lower psychomotor development index in a study which
investigated the effects of cardiac surgery carried out in
infant period on neurological development at one year
of age (13). Respiratory infections can jeopardize Fontan
circulation and one patient died due to severe pneumonia
in our study.

In conclusion, pleural effusion occurrence increased with
higher postoperative pulmonary artery pressure, warfarin
use, and absence of fenestration. Patients with relatively
higher graft size index had a lower pulmonary artery
pressure, although this is not reflected in pleural effusion
occurrence maybe due to the small patient group. Pleural
effusion prolonged the hospital stay consistent with the
literature.

There are some limitations of this study. First, the patient
group is small. Some result might be statistically significant
in a larger patient group. Second, midterm and long-term
results of the patients are not available. Third, this is a
retrospective study. Effects of some parameters such as
graft size index and warfarin use should be investigated in
prospective randomized trials in order to achieve certain
results.
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OzZET

Amag: Lavandula intermedia, esansiyel yag olarak birgok
alanda kullaniimakta ve arastiriimaktadir. Uretimi sirasinda
elde edilen hidrosoli de benzer amaglar dogrultusunda
kullanilmak Uzere arastirilmaya elverisli bir kimyasaldir.
Zebra baligi (Danio rerio), son yillarda deney hayvani olarak
kullanimi artan omurgali bir model organizmadir. Bu model
organizma, sagladigl bircok avantajdan dolayr toksisite
calismalarinda da tercih edilmektedir. Bu c¢alismada,
lavanta intermedia hidrosolinin lethaliteye etkisinin
arastirilmasi amaglanmistir.

Materyal ve Metotlar: Calismada bes glinlik zebra balig
larvalari 24 kuyucuklu plaklara yerlestirilmis ve %50°'den
%6.25'e (v/v) ardisik dilusyonel konsantrasyondaki L.
intermedia hidrosolii uygulanmistir. Bir saat boyunca
sagkalimlari degerlendirilmistir.

Sonug: Lavandula intermedia hidrosoli %50 v/v
konsantrasyonunda larvalarda %100 lethaliteye neden
olmustur. Ardisik dilisyonel dozlarda ise sagkalim %100
tespit edilmistir. Lavandula intermedia hidrosolinin
kozmetik ve saglik alaninda kullaniminin etki ve toksisite
acisindan  farkli doz ve surelerde degerlendirilmesi
uygundur.

Anahtar Kelimeler: Danio rerio, L. intermedia, toksisite,
zebra balig

SUMMARY

Aim: Lavandula intermedia is used and researched in
many fields as an essential oil. The hydrosol obtained
during its production is a suitable chemical to be used for
similar purposes. Zebrafish (Danio rerio) is a vertebrate
model organism whose use as an experimental animal
has increased in recent years. This model organism is also
preferred in toxicity studies due to its many advantages. In
this study, it was aimed to investigate the effect of lavender
intermedia hydrosol on lethality.

Material and Methods: In the study, 5 days post fertilization
(dpf) zebrafish larvae were placed in 24-well plates and
L. intermedia hydrosol was applied at sequential dilution
concentrations from 50% to 6.25% (v/v). Their survival
over one hour was evaluated.

Conclusion: Lavandula intermedia hydrosol caused 100%
lethality in larvae at 50% v/v concentration. Survival at
consecutive dilutional doses was 100%. It is appropriate to
evaluate the use of Lavandula intermedia hydrosol in the
field of cosmetics and health in terms of effect and toxicity
at different doses and duration.

Keywords: Danio rerio, L. intermedia, toxicity, zebrafish
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Geng ve ark.

GiRIS

Bitkiler, ylzyillardir hastaliklarin dnlenmesi ve tedavisinde
kullaniimaktadir. Ginimizde modern ilaglarin da énemli
bir bolimi dogadan kaynaklanmaktadir. Bitkiler sahip
olduklari sekonder metabolitler nedeniyle kimyasal
cesitlilige sahiptir. ilac gelistirmesi icin 6nemli bir kaynak
olan bitkiler, klinik 6ncesi ve klinik olarak ¢ok sayida
arastirmaya tabi tutulurlar (1).

Klinik 6ncesi calismalarda bu amacla genellikle kemirgenler
gibi memeli hayvanlar kullanilir. Bunun yani sira, bilimsel
arastirmalarda deney hayvani kullanimina yonelik 3R
(replacement, reduction, refinement) felsefesine gore
memeli hayvan modellerine alternatif olarak sunulan
model organizmalar da bulunmaktadir. Hiicre kulturleri, in
silico modeller olan Caenorhabditis elegans ve Danio rerio
(zebra baligi) gibi memeli olmayan hayvan modelleri, ilag
etkisi ve glvenliligini degerlendirmek icin kullaniimaktadir

(2).

Zebra baliklarini toksisite galismalari icin avantajh kilan
ozellikleri; kisa slrede toksisite analizlerinin yapilabilmesi,
embriyolarinin transparan olmasi, yiksek Greme verimleri
ve insanlara genetik acidan benzerlikleridir (3).

Lavanta (Lavandula angustifolia Miller veya Lavandula
officinalis Chaix), geleneksel kullanim agisindan uzun
bir gecmise ve esansiyel yagl genis spektrumlu biyolojik
etkilere sahip olan bir bitkidir (4). Lavanta esansiyel yaginin
mental bozukluklarin farmakoterapisinde etkileri olduguna
dair bulgular, L. angustifolia esansiyel yagindan damitilan
Silexan adli birilacin gelistirilmesine kaynaklik etmistir. Ticari
adi LASEA olan Silexan, anksiyeteye bagl huzursuzlugun
tedavisi icin onaylanmistir (4). Lavanta hidrosoli ise
bilinen antioksidan ve antimikrobiyal 6zellikleri nedeniyle
kozmetik Grinlerde kullaniimaktadir (5).

Bitki ozlerinin esansiyel yag olarak kullanimi yaygindir,
bu yaglarin etkileri ve mekanizmalari Uzerinde de bircok
arastirma yapilmistir. Ancak ayni durum bu bitkilerin
hidrosolleri icin gecerli degildir. Bu nedenle bitkilerin
terapotik etkilerinin tam anlamiyla anlasilabilmesi igin
hidrosolleri ile yapilacak ¢alismalara ihtiya¢ duyulmaktadir.
Bu sayede bu bitki 6zgilerinin terapotik kullanimlari da
optimize edilmis olacaktir (6).

Bu calismanin amaci, lavandula intermedia hidrosoliine
maruz kalan 5 ginlik zebra baligl larvalarinda olusan
lethaliteyi degerlendirmektir. Zebra baligi larvalari ile
calisma, fertilizasyondan sonraki bes gin boyunca,
mevzuata gore etik kurul onayi gerektirmemektedir.

MATERYAL VE METOTLAR
Lavandula intermedia c¢icekleri  Kandira, Kocaeli,

Turkiye’den toplandi. Ayni glin buhar distilasyonu yontemi
ile hidrosoll elde edildi. Hidrosol, oda isisinda karanlik

ortamda saklandi. Egg water, deniz tuzu, saf su ve metilen
mavisi ile hazirlandi.

Arastirma Koc¢ Universitesi Translasyonel Tip Arastirma
Merkezi, Zebra Baligl Laboratuvarinda yuratalda.

Larva eldesi icin ciftlestirilen disi ve erkek baliklar
standart kiltir ortamlarinda, 14/10 saat aydinlik/karanhk
siklusunda tutuldu. Bu standarda gore; pH degeri 7.4,
sicakhigl 27.4 C° ve iletkenligi 799 mikrosiemens (uS) olan
suyla ana sistemde tutulan tanklardan birinden secilen
baliklar ¢iftlestirme tankina alindi (7).

Tanka alinan baliklar, disiler ve erkekler iki tarafa olmak
Gzere bir ayracla ayrildi ve embriyo elde edildi. Toplanan
embriyolar suyla birkag kez yikandiktan sonra inkiibatérde
gelismeye birakildi. Fertilizasyondan sonraki bes gin
icinde embriyolarin larva evresine gegcisi takip edildi. Bu
siire boyunca sagkalim, hiicre bélinmesi, gelisme seviyesi
ve pigmentasyon gibi parametreler degerlendirildi.
Fertilizasyondan sonraki 5 gin icinde olan ve 285 C°
inkUbatorde saklanan larvalar, yeni bir petri kabina alinarak
stereomikroskop (Leica DFC7000T, Almanya) altinda
incelendi. Larvalarin kalp atisl, yizme keselerinin olusumu,
pigmentasyon ve anatomileri degerlendirildi. Gelisimi
saglikli olan larvalar, 24 kuyucuklu plakaya, kuyucuk basina
bir larva olmak Gzere 1 mililitre (ml) Egg Water icinde
yerlestirildi.

Kuyucuklarayerlestirilenlarvalarin gelisimitekrar mikroskop
altindaincelendive genel durumlarininiyioldugu belirlendi.
%50 v/v ten %6,25’a ardisik konsantrasyonlarda, bir tane
de kontrol olmak Uzere gruplar olusturuldu (n=6). Deney
Uc kere tekrarlandi. Kuyucuklara yerlestirilen larvalar kalp
atisl, solunum ve sagkalim agisindan mikroskop altinda 1
saat boyunca degerlendirildi. Embriyolarin 1. saatlerinde
ve larvalarin 5. glnlerinde fotograflari cekildi. Sagkahm
oranlari ile ilgili SPSS 25 programi ile tanimlayici istatistik
yapildr.

BULGULAR

Vahsi tip (Wild Type) Danio rerio baliklari embriyolar
toplandi. Fertilizasyondan sonraki ilk iki saat icinde
incelendi (Sekil 1).

Besinci glne ulasan larvalar deneye alindi. Deneye
alinmadan 6nce kontrol ve deney gruplari giplak gozle ve
mikroskop altinda incelendi. Ardisik konsantrasyonlarda
lavandula intermedia hidrosoll uygulandi.

Maksimum konsantrasyona (%50 v/v) maruz birakiimis
grup, mikroskop altinda 1 saat boyunca sagkalim agisindan
incelendi. Maruziyetten yaklasik 10 dakika sonra larvalarin
hareketlerinde kontrol grubuna kiyasla belirgin bir artis
gbzlendi. Maruziyetten 15 dakika sonra larvalardan biri
hari¢c hepsinin hareketsiz oldugu ve yan yattig belirlendi.
Maruziyetten 35 dakika sonra larvalarin hepsinin hareketsiz
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oldugu belirlendi. Maruziyetten 1 saat sonra ise hicbir
larvada kalp atimi, dolayisiyla sagkalim tespit edilemedi.

Sekil 1. Fertilizasyon sonrasi ilk inceleme

Sekil 2 a.

Sekil 2. Bir saatin sonunda a) Kontrol grubu b) %50 v/v c) %12,5 v/v
d) %6.5 v/v lavandula intermedia hidrosolt uygulanmis 5 gunlik zebra
baligi larvalari.

(%12,5 ve %6,25 v/v) konsantrasyona maruz birakilan
larvalarda maruziyetten bir saat sonra mikroskop
altinda yapilan degerlendirmede bu gruplardaki tim
larvalarin (%100) hayatta oldugu belirlendi. %6,25 v/v
konsantrasyona maruz kalan grupta kuyucugun koselerine
gbc ve hareket azalmasiyla sedasyon, %12,5 v/v grupta ise
sedasyon gorilmeden once hareketlerde kontrol grubuna
kiyasla bir sire artis gozlendi.

TARTISMA

Geleneksel olarak kullanilan bitkisel kaynakli biyoaktif
maddelerin  etkilerinin  kanita dayali yontemlerle
aciklanmasi gereklidir. Bu ekstratlarin klinik dizeyde
kullaniminin degerlendirilmesi icin aktif maddeleri hizl
ve efektif bicimde tarayabilecek ve mekanizmalarini
aciklayabilecek yontemlere ihtiyac vardir. Bu calismada
kullanilan zebra baliklari, bu gibi amaclar icin ideal sayilan
model organizmalardan biridir (8).

Lavanta hidrosoli %50 v/V kontrasyonda zebra baligi
larvalarinda letaliteye neden olmustur. Ayrica, hidrosolin
eklendigi ilk on dakika icinde tim gruplarda, kimyasal
maruziyetinin yol actigl strese bagli oldugu dusintlen bir
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hareket artisi gozlemlenmistir. Bunu takiben maksimum
konsantrasyona (%50 v/V) maruz kalmis larvalar akut
toksisite sonucu 6Imustlr. Orta derecede konsantrasyona
(%12,5 v/V) maruz kalmis larvalarin hareketi ise ilk
karsilasmadaki kadar fazla olmasa da sedasyondan uzak
bir durumda seyretmistir, hareket hizlarinin kontrol grubu
larvalarinayakinoldugugdzlenmistir. Dislk konsantrasyona
(%6,25 v/V) maruz kalmis larvalarda subjektif olarak
degerlendirilen hareketliliklerinde azalma, sedasyonda
artis olarak yorumlanmistir. Ara dozda goézlemlenen bu
hareketliligin deney kosullari dahil bircok sebebi olabilir.
Yiksek doza maruz kalmis larvalarin kalpleri durmadan
once gosterdikleri stres davranislari, bu davranisin
daha hafif bir halinin ara doza maruz kalmis larvalarda
letaliteye ulasmadan seyrettigini dislindirebilir. Buna
gore, distk doza yakin oldugu tahmin edilen bir optimal
doz karsisinda larvalarin sedate olmasi beklenebilir. Bu
doz arttinldiginda ise larvalarin stres davranisi gbstermesi,
doz belli bir noktaya-bu ¢alisma icin %50 v/V-ulastiginda
ise toksisite nedeniyle kalplerinin durmasi beklenebilir.
Hareketin subjektif olarak degerlendirildigi calismamizda
iki arastirmaci ayni anda goézlem yapmistir. Zebra baliginda
hareketin bilgisayar gorintileme ve kayit sistemleriyle
yapildigl calismalar zebra baliginda davranis konusunda
daha kesin sonuclar vermektedir.

Bitkilerden elde edilen gerek kozmetik gerek saglik alaninda
kullanilan biyoaktif maddeler ile ilgili veriler oldukgca
onemlidir. Bu kullanimlarin optimize edilmesi ve doz etki
ve toksisite acisindan degerlendirilmesi gerekmektedir. Bu
calismada kullanilan zebra baligi, bu tir degerlendirmeler
icin uygun bir organizmadir. Bu maddelerin yeralti sularina
karismasinin sonucunda ve sucul canlilarda etkilerini de
ongordiricd olabilir.

Zebra baligl arastirmalarinda arastirilan maddenin embriyo
doéneminde etkisi, larvada ve eriskin zebra baliginda uzun
doénem maruziyeti farkli yanit ve toksisiteye neden olabilir.
Zebra bahg %70 genetik benzerligi ile davranislari iyi
sekilde tanimlandigl icin otomatize sistemlerde kantitatif
arastirmalar yapilabilmektedir (9).

ileride vapilacak calismalarda subjektif olarak zebra
baliginin hareketlilik degisiklikleri bilgisayarli sistemlerle
daha objektif degerlendirilebilir.

Lavanta yagl geleneksel olarak giivenli bulunsa da hiicre
kiltard cahsmalar deride toksik etkilerin olabilecegine
isaret etmekte ve klinik olarak nadiren de olsa kontakt
dermatite neden olabilmektedir (10). Bu calismanin
sonuglari da lavanta intermedia hidrosollinin yiksek
dozlarda  toksik  olabilecegini distndlirmektedir.
Literatirde 18 aylik bir ¢ocugun oda kokusu amaciyla
kullanilan lavanta intermedia ekstraktindan az bir miktar
kazara oral alimiyla ortaya ¢ikan nérolojik bulgulari, kan
ve idrar tahlili ile kanitlanmis ve toksisite bildirilmistir (11).
Hidrosolinin de kazara aliminda klinik etki olusabilecegi
goz dntnde bulundurulmalidir.

Lavanta intermedia hidrosollUnin glvenliliginin
degerlendirilmesinin  yani sira etkisinin arastiriimasi
acisindan da 6nemlidir. Diger aromatik bitkilerde oldugu
gibi lavanta intermediada da hidrosol esansiyel yagdan ¢ok
daha fazla hacimde elde edilmektedir (12). Yan triin olarak
degerlendirilen hidrosolin olasi etkilerinin arastiriimasi
yeni bir deger katabilecektir.

Tesekkiirler
KUTTAM zebra baligi laboratuvari ¢alismalarinda teknik
yardimlarindan dolayi Aziz Kaya’ya tesekkiir ederiz.
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Diffiiz alveoler hemoraji ile prezente olan Weil

Weil's disease presenting with diffuse alveolar
hemorrhage: A case report
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OzZET

Leptospiroz, spiroketlerin neden oldugu genellikle kirsal
alanlarda gorilen zoonoz bir enfeksiyondur. Klinik tablo
kendini sinirlayan hafif leptospirozdan, akut respiratuvar
distres sendromu ve multi organ disfonksiyon sendromuna
ilerleyen sarilik, bobrek yetmezligi ve kanama ile
karakterize ikterohemorajik leptospiroza kadar degisebilir.
Bu calismada yogun bakimda takip ettigimiz leptospiroz
olgusunu sunmayi amagladik.

Anahtar kelimeler: Bobrek yetmezligi, sarilik, weil hastalig

SUMMARY

Leptospirosis is a zoonotic infection caused by spirochetes
that usually occurs in rural areas. The clinical picture
can range from self-limiting mild leptospirosis to acute
respiratory distress syndrome and ichterohemorrhagic
leptospirosis characterized by jaundice, renal failure and
bleeding progressing to multi-organ dysfunction syndrome.
In this study, we aimed to present the leptospirosis case
that we followed up in the intensive care unit.

Keywords: Jaundice, kidney failure, weil's disease
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GiRIS

Leptospirosis, hayvanlarda ve insanlarda gorilen bulasici
bir hastaliktir. Dinyadaki en yaygin zoonotik enfeksiyondur.
Enfekte hayvanlardan idrar yoluyla ya dogrudan ya da
enfekte toprak ya da su yoluyla kolaylikla bulasir. Kendi
kendini sinirlayan grip benzeri bir hastaliga veya ¢ok daha
ciddibirhastalikolan Weil hastaligina neden olabilir ve 61im
potansiyeli ile coklu organ yetmezligine ilerleyebilir (1,2).
Tanli icin erken klinik stphe ve laboratuvar ile dogrulama
gereklidir ve taninin gecikmesi halinde mortalite artar.
Hastalarda gelisebilecek klinik durumlara gore siki yogun
bakim takibi ve sistematik destek tedavileri gerekebilir
(3). Bu olgu sunumunda yogun bakimda takip ettigimiz
ikterohemorajik leptospiroz olgusunu sunmayi amacladik.

OoLGU

Daha 6nce bilinen hastaligi olmayan 36 yasinda erkek
hasta, 2-3 giindur devam eden bulanti, halsizlik, kas agrisi,
ates, kan tukirme sikayetleriyle basvurdugu dis merkezde
bakilan kanlarinda bobrek ve karaciger yetmezligi olunca
tarafimiza sevk edildi. Tasikardik (105 atim/dakika),
takipneik ve skleralarda sariligi olan hastanin fizik
muayenesinde batinda defans, rebound ve organomegali
saptanmadi. Akciger oskultasyonunda her iki akcigerde
kaba raller mevcuttu. Elektrokardiyografisinde (EKG) sinUs
tasikardisi gozlendi. Hemoptizi protokoliinde gekilen toraks
tomografisinde alveolar hemorajiyle uyumlu olarak her iki
akciger Ust loblarinda ve alt lob stperior segmentlerinden
bazale dogru uzanan, buzlu cam dansitesinde asiner
konsolidasyon alanlari oldugu goralda (Sekil 1).

Sekil 1. Her iki akciger Ust loblarinda ve alt lob stiperior segmentlerinden

bazale dogru uzanan, buzlu cam dansiteleri

Alveolar hemorajiicinilk 3 glin yiiksek doz steroid inflizyonu
(Metil prednizolon 500 mg/giin) ve proton pompa
inhibitorl (pantoprozol 40 mg/gin) ve transamine ampul
3x1 verildi. Laboratuvar incelemesinde trombositopeni
(12,000 mm3), lokositoz (12,100 mm3) hiperbilirubinemi

(total 22,7 mg/dL, direkt 20,1 mg/dL) ile birlikte aspartat
aminotransferaz 102 IU/L, alanin aminotransferaz 94 1U/L,
Gre 112 mg/dL, kreatinin 2,36 mg/dL, kreatin kinaz 1200
IU/L olarak 6lguldi.

brucella aglitinasyon testleri
negatif olarak raporlandi. Sarilik, hemoraji,b6brek
yetmezligi,trombositopeni  nedeniyle  leptospirozdan
siphelenildi. Antibiyoterapi olarak seftriakson tedavisi
baslandi. Seftriakson ile I6kosit sayisi, C- Reaktif
Protein (CRP) ve sedimentasyon degerlerinde gerileme
olmayinca 48. saatten sonra meropenem baslandi.
Hastadan leptospiroz icin alinan serum o&rnegi halk
saghgina gonderildi. Dis merkez de yapilan mikroskopik
aglUtinasyon testinde serovar Patoc sus Patoc 1’e karsi
1/400 titrede antikor pozitifligi saptandi. Yogun bakim
yatisinin 1. glninde vyiksek basingh oksijen tedavisi
verilirken saturasyonlari disen hasta aralikli non-invaziv
mekanik ventilasyon destegi ile takip edildi. Karaciger
aminotransferaz enzim duzeyleri ve bilirubin dizeylerinin
ylkselmeye devam etmesi ragmen Ure kreatinin gerileme
saptandi. Anemi ve trombositopeni nedeniyle hastaya
yatisi boyunca toplam 3 Unite eritrosit sispansiyonu ve 3
Unite trombosit stispansiyonu ile replasman yapildi. Yapilan
medikal tedaviye yanit veren hasta 7. giinde servise ¢ikarildi
ve serviste 5 gln takip edilen hasta poliklinik takibine
alinarak sifa ile taburcu edildi. Hastadan bilgilendirilmis
onam formu imzalatilarak onam alinmustir.

Hepatit  serolojileri,

TARTISMA

Gram-negatif aerobik spiroket tirl olan Leptospira’nin
neden oldugu leptospiroz kolonize olmus hayvanlarin
kontamine idrarinin hasarlanmis deriden veya mukozadan
gecisiyle olusur. Enfeksiyon dongisinde en 6nemli
basamak rodent, fare gibi kigik kemirgenlerin bobrek
tibullerinde  bakterinin  kronik enfeksiyon seklinde
kolonize olmasidir (4). Diinya Saghk Orgiiti’nin bildirdigi
6lum oran %10 olmakla beraber bu oran medikal tedaviye
erisebilme ve hastaligin ciddiyetine gore degisebilmektedir
(5). Hayvancilikla ugrasanlar, tarim iscileri, kirsal kesimde
veya elverigsiz ortamlarda yasayan evsizler ve gbécmenler
risk grubundadir. Ozellikle son dénemlerde vyasanan
gbc dalgalari nedeniyle enfeksiyonun gortlme sikhigi
artmistir (6). Bizim olgumuz da 36 yasinda erkek ve tarim
iscisi olarak calisiyordu. Leptospirozda %20-70 oraninda
pulmoner tutulum goértlmekle beraber semptomlar
genellikle sekelsiz ve hafiftir. Tumor nekroz faktor-alfa gibi
sitokinler de vaskulit patogenezinde rol oynayabilir (7).
Mekanik ventilasyon gerektiren ARDS nadir gorilir ve en
biyik sebebi endotelial hasar nedeniyle olusan alveolar
hemorajidir. Bu durumda mortalite (%51) yuksektir
(8,9). Olgumuzda alveolar hemoraji mevcuttu. Hastaya
mekanik ventilasyon destegi verilse de ARDS gelismedi.
ikterohemorajik  seklindeki  ciddi  leptospirozlarda
glikokortikoid, imminoglobulin veya plazmaferez gibi
immunomoddilasyon tedavilerinin faydali olabilir. Steroid
tedavisinin pulmoner semptomlar basladiktan sonraki ilk
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24 saatinde yuksek dozlarda verilmesi mekanik ventilator
ihtiyacini  azalttigl, fakat gec doénem ciddi solunum
yetmezligi gelismis hastalarda ise mortaliteye etkisi
olmadigi bildirilmistir (10). Bizim olgumuzda hastaya 3 glin
PALS steroid (500 mg/gln) verildi, sonrasinda 1 mg/kg
seklinde tedavisi 10 giine tamamlandi. Hastaya tedavinin
3 glininden sonra mekanik ventilasyon ihtiyaci kalmadi ve
hasta nazal oksijen ile takip edildi.

Leptospirosis, ozellikle tropikal ve subtropikal bolgelerde
onemli bir teshis sorunu olusturabilir. Kemirgenler ana
hayvan rezervuarlaridir. Bulasma cogunlukla hayvan
idrarindan ve tatli su kitleleri ile temas yoluyla gerceklesir.
insandan insana bulasma nadirdir. Kulucka siresi,
semptomlarin aniden baslamasiyla 2 ila 21 glin arasindadir.
Birincil evre ates, bas agrisi ve miyaljinin ilk semptomlarini
olusturur. Karin agrisi, konjunktival sivilasma ve deri
dokinttsi de bildirilebilir. Sarilik ciddi vakalarda goruldr.
Bizim olgumuzda da hastanin sulama kanalindan su ictigini
3 glndur baslayan giderek artan tarzda bas agrisi, miyalji
ve bulanti sikayetleri mevcut olup sariligl olmasina ragmen
deri dékiintusi gelismedi. ikinci "bagisiklik" asamasi ates
yukselmesiile karakterizedirve IgM antikorlarinin gelisimiile
cakisir. Weil hastaligi birkanama, sarilik ve bobrek yetmezligi
GglUstdir ve vakalarin tgte birinden daha azinda gorilur
(11). Pulmoner alveoller ve beyin ici en yaygin kanama
bolgeleridir. Enfeksiyonlarin yalnizca cok kuclk bir kismi,
191 enfeksiyondan biri kadar az olmak tzere, klinik olarak
onemli hastaliga yol acar (12). Bizim olgumuzda bobrek
yetmezligi, karaciger yetmezligi, hemoptizi, sarilik ve atesi
mevcuttu. Genellikle kanalizasyon iscilerinde, ciftcilerde ve
avcilarda goralur ve kano, rafting ve tramvay gibi acik hava
etkinlikleriyle iliskilidir (13). Ayirici tani, dang hummasi,
tifo, grip, insan immin yetmezlik virtisi serokonversiyonu
ve kaynagi bilinmeyen diger ates nedenlerini icerir. Ayirici
tani da tifo, grip, brucella, serolojik testler, hepatitler ve
Covid19 dislandi. Leptospirozda karaciger hasari yaygindir.
Tipik olarak, bagisiklik asamasinda karaciger enzimlerinde
hafif bir yikselme gorulir. Weil hastaligini olusturan serum
bilirubin ve alkalin fosfataz yiikselmis olabilir. Sariligin varlig,
%19,1 oraninda bildirilen mortalite ile kotl prognoza isaret
etmektedir (14). Bizim hastamizda da serum bilirubin ve
alkalin fosfataz yuksek olup labaratuvar degerleri tabloda
gosterilmistir.

Tablo. Hastanin laboratuar degerleri

Laboratuvar testi 1. giin 3. giin 7. giin 12. giin
Ast (U/L) 102 110 77 56
Alt (U/L) 94 92 64 42
ALP (U/L) 410 388 240 102
Kreatinin (mg/dl) 2,36 1,94 1,32 0,92
INR 1,47 1,56 1,24 1,06
T.bilirubin (mg/dl) 22,7 29,6 19,4 7.8
CK (UL) 1200 886 650 320
LDH (U/L) 750 658 480 188
CRP (mg/dl) 18 14 6,8 4,1
Lokosit (/mm3) 13,100 12,400 8,600 6,800
Hb (gr/dl) 9,6 8,2 10,7 11,4
Trombosit (mm3) 12,000 19,000 101,000 210,000

Destekleyici tedavi ve rehidrasyon ile erken antibiyotik
tedavisi Diinya Saglik Orgiiti tarafindan énerilmektedir ve
hastaligin besinci glininden dnce uygulandiginda sonuglari
iyilestirdigi gosterilmistir. Etkili antibiyotik secenekleri
arasinda penisilin, amoksisilin, doksisiklin, Gctnci kusak
sefalosporin ve kinolonlar bulunur (15). Bizim olgumuzda
tedaviye seftriakson ile baslandi, yanit alinamayinca
meropeneme gecildi, meropenem ile yanit alinan hastanin
tedavisi 10 gline tamamlanarak taburcu edildi.

SONUC

Sonug olarak ates, sarilik, akut bobrek yetmezligi ve
trombositopeni birlikteligi olan hastalarda Weil hastalgi
ayirici tanida akilda tutulmasi gereken hastaliklardan
biridir. Erken tani konulmasi ve tedavinin erken baslanmasi
prognozda hayati 6neme sahiptir.
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OZET

Akut pankreatit (AP), patofizyolojisi tam bilinmeyen,
Glkemizde ve dinya genelinde en sik nedenleri safra
kesesi taslari (%80) ve alkol kullanimi olan inflamatuar
bir hastaliktir. AP gebelerde 6zellikle GglinclU trimesterde
veya erken postpartum donemde gorilir ve gebelikte
de en sik neden (%70) safra taslaridir. Daha 6nce bilinen
diyabeti olmayan siddetli akut biliyer pankreatit sonucu,
sekonder diyabet ve ketoasidoz tablosu gelisen gebe
olgusu sunulmustur.

Anahtar kelimeler: Akut biliyer pankreatit, diyabetik
ketoasidoz, gebelik

SUMMARY

Acute pancreatitis (AP) is an inflammatory disease of
unknown pathophysiology, the most common causes of
which, in our country and around the world, are gallstones
(80%) and alcohol use. AP can be seen in pregnant women,
especially in the third trimester or in the early postpartum
period, and the most common cause (70%) for AP in
pregnancy is gallstones. We present a pregnant case who
developed secondary diabetes and ketoacidosis as a
result of severe acute biliary pancreatitis without known
diabetes.

Keywords: Acute biliary pancreatitis, diabetic ketoacidosis,
pregnancy
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GiRIS

Akut pankreatit (AP), patofizyolojisi tam bilinmeyen,
cesitli uyarilar sonucunda pankreastaki aktive proteolitik
enzimlerin etkisiyle, pankreasin otosindirimi ile kendisini
gosteren inflamatuar bir hastaliktir. AP gebelikte yaklasik
1000-5000 ‘de 1 oldugu bildirilmistir (1). Gebelikteki AP
vakalarinin yaklasik %31 - %64’UnU siddetli AP seklinde
seyreder (2). Ulkemizde ve diinya genelinde en sik nedenleri
safra kesesi taslari (%80) ve alkol kullanimi olmakla
birlikte, etyolojisinde hipertrigliseridemi, hiperkalsemi,
hiperglisemi, diyabet, gebelik, ilaglar, endoskopik retrograd
kolanjiopankreatografi (ERCP) islemi ve otoimmunite gibi
bircok faktor rol oynamaktadir (3-7). AP gebelerde 6zellikle
GglncU trimesterde veya erken postpartum dénemde
gorulur ve gebelikte de en sik neden (>%65'ten fazlasi)
safra taslaridir (2). Daha 6nce bilinen diyabeti olmayan
siddetli akut biliyer pankreatit sonucu, sekonder diyabet
ve ketoasidoz tablosu gelisen gebe olgusu sunulmustur.

OoLGU

22 yasinda ve ilk gebeliginin yaklasik 22.haftasinda olan
hasta, karnin Ust kisminda yeni baslayan ve sirta vuran
kusak tarzinda siddetli agri ve iki kez kusma sikayeti
ile acil servise getirildi. Hastanin vicut 1sisi: 36,9 °C,
kalp tepe atimi (KTA): 130/dakika/ritmik, tansiyon (TA):
130/75 mmHg, oksijen saturasyonu (Sa02): %98 olup,
kusmaul solunumu gorilen hastanin epigastrik bolgesinde
hassasiyet saptandi. Hastaneye basvurusundan itibaren ilk
laboratuvar sonuglari tabloda belirtilmistir.

Tablo. Hastaneye basvurusundan itibaren ilk laboratuvar sonuglari

Hemogram, biyokimya ve hormon

Glukoz 217 mg/dl
Bun (Ure) 25,6 mg/dl
Kreatin 0,6 mg/dl
GFR (eGFR) 131 ml/dk
AST 35U/L
ALT 23 U/L
ALP 78 UL
GGT 39U/L
Total bilirubin 0,7 mg/dl
Amilaz 816 UL
Lipaz 1129 UL
Beta-hCG >1.000
CRP 17,9 mg/dl
WBC 9,763 10e3/uL
HbAIC 5.5
C-peptid 0,45 ng/ml
Kan gaz
Kan gazi pH 7,24
Kan gazinda HCO3- 11,5 mmol/L.
Kan gazin pCO2 42
Kan gazindaki laktat 1 mmol/L.
TIT sonucu
Glukoziiri +3 glukoziiri
Ketoniiri +3 ketontiri
Lakosit sayist 9 adet
Lokositiiri +2 l6kosidiiri

Hastanin hepatobiliyer ultrasonografik gérintilemesinde,
safra camuru ile uyumlu ekojenite gérilmus ve intrahepatik
safra yollari belirgin olarak izlenmistir. Manyetik rezonans

kolanjiopankreatografik (MRCP) goriintilemede koledokta
tikaniklik gérilmedi ve ciddi inflame pankreatit gdrinima
vardi. Hastanin siddetli akut biliyer pankreatit 6n tanisi
ile yogun bakim Unitesinde tedavi ve takibine devam
edildi. Diyabet tanisi olmayan hastaya 24 saat arayla
bakilan biyokimya glukoz:378 mg/dl olmasi Uzerine
HbA1C, C-peptid, kan gazi ve tam idrar tahlili (TiT) calisildi.
Sonuglarina gore AP ile beraber, diyabetik ketoasidoz
(DKA) ve (riner sistem enfeksiyonu (USE) tanisi konuldu.
Hastanin tedavi ve takibine YBU’de devam edildi. Hastaya
oral stoplandi. 1600 cc/h %0.9 NaCl icerisinde KCL ampul
inflzyonu, 40 cc/h seklinde total parenteral nutrisyon
(TPN) inflzyonu ve kristalize insilin inflzyonu basland.
Enfeksiyon hastaliklari onerisi ile idrar kaltir 6rnegi
calisildi ve meropenem 3x1 gr seklinde intravenoz (iv)
antibiyotik tedavisi baslandi. Analjezik olarak parasetamol
3x1 gr iv olarak verildi, agrilarinin ge¢cmedigi durumda
tramadol 2x1/2 ampul iv verildi. Hastaya klinik, amilaz-
lipaz, elektrolit, kan gazi ve TiT takibi yapildi. Takiplerinde
agrilarinin azalmasi, amilaz, lipaz degerlerinin gerilemesi ve
ketoasidoz tablosunun dizelmesi Uzerine, oral beslenme
verildi ve insilin inflzyonu yerine dortli insdlin baslanarak
serviste takibine devam edildi.

TARTISMA

Kusmalarin eslik ettigi ve ozellikle sirta vuran epigastrik
karin ~ agrilarinin  ayirici  tanisinda  oncelikle AP
distnalmelidir. Siklik sirasina gére AP hastalarinda en sik
gorulen semptomlarin karin agrisi ve bulanti-kusma oldugu
saptanmistir (6,8). Gebelerde kusak tarzinda bele vuran
ciddi karin agrilari ile beraber amilaz, lipaz dizeylerinin
normalden 3 kat fazla ylkselmesi ve eslik eden abdominal
USG ya da MRG gorintl bulgularindan ikisinin varlig
ile AP tanisi konulur (7). AP’in en sik etyolojik nedeni
cinsiyete gore degisebilmektedir. Safra yolu taslarina bagli
pankreatit vakamizda oldugu gibi kadinlarda daha sik
gorulurken, alkole bagl pankreatit ise daha ¢ok erkeklerde
gorildugu tespit edilmis (9). AP klinigi hafif 6dematoz
pankreatitten, mortal seyredebilen siddetli nekrotizan
pankreatite kadar genis klinik formlarda seyredebilir.
En sik 6dematdéz ve en az da siddetli akut pankreatit
gorilmektedir. Siddetli pankreatitlerde genellikle (%80)
nekrotizan pankreatit seklinde prezente olurlar (10-13).
AP’ler gebelikte nadiren gorilur. Gebelikteki AP seyri
ve komplikasyonlari, pankreatitin ciddiyeti ile gebelik
haftasina gore degisebilmesine ragmen siklikla hafif
6dematdz pankreatit seklinde seyrederler. Gebelerde
yapilan calisma sonuglarina gore AP’lerin her klinik formu
daha c¢ok 3. trimesterda gelistigi gorulmustar (14,15).
Olgumuz, 3. trimester baslangicina yakin dénemde tani
konulan siddetli ve komplike akut pankreatit seklinde
prezente olmustu.

AP tanisi konulan hastalarin tedavi ve takibi igin, ilk
basvuruda prognostik acidan da degerlendiriimelidirler.
Siddetli AP’lerin  mortalitesinin daha ylksek oranda
olmasindan dolay yiksek CRP, yiksek |6kosit dizeyi ve
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hipergliseminin (>200 mg/dl) gibi kot prognoz kriterleri
olan hastalar YBU'de takip edilmesi &nerilir (16). Daha
once bilinen diyabet hastaligi olmayan hastalarda, 200
mg/dl’den yiksek saptanan glukoz dlzeylerinde ve
yUksekligi sebat eden akut faz reaktanlari durumlarinda
AP’nin  komplikasyonlari agisindan dikkatli olunmalidir.
Calisma sonuglarina gore gebe hastalarda 200 mg/
dl’den de daha dustk glukoz diizeylerinde 6glisemik DKA
gelisebilecegi bilinmektedir (17-19). Daha o6nce bilinen
diyabeti olmayan olgumuzda da siddetli AP sonucu gelisen
hiperglisemiye bagli DKA tablosu gelistigi tespit edildi ve
hastanin takibine YBU’'de devam edildi. AP tedavisindeki
amac organ yetmezligi gelisimini engellemek ve pankreatit
komplikasyonlarini 6nlemek olmalidir (20). Akut biliyer
pankretite yonelik primer tedavi yontemi yoktur. AP’lerin
tim tedavi yontemleri konservatiftir. Destek tedavileri
icinde sivi replasmani, analjezik tedavisi, endikasyon varsa
antibiyotik tedavisi, beslenme ve metabolik destek tedavisi
basta gelmektedir (21). Biz de olgumuza hidrasyon, uygun
analjezik tedavi, antibiyotik, iv TPN ve DKA protokoll
tedavisini verdik.

SONUC

Nadiren siddetli AP olgularinda pankreastaki beta-hiicre
hasari ve sistemik inflamasyon sonucu gelisen, insulin
eksikligiile instlin karsiti hormonlarin yiksekligi sonucunda
diyabetik ketoasidoz veya non-ketotik hiperozmolar
durum gelisebilir. Gebelerde AP’ye bagli gelisen diyabetik
ketoasidoz olgularinda, konservatif pankreatit tedavisi ile
beraberstandart DKA tedavi protokoll uygulanir. Gebelerde
AP siklikla 3. trimesterde gorular, bizim olgumuzda oldugu
gibi agir seyredebilir.

Yazar Katkilari: Calisma Konsepti/Tasarimi: MSM, Veri
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OZET

41 yasinda kadin hasta sezaryen sonrasi 12. glinde nefes
darligi ve karin agrisi sikayeti ile acil servise basvurdu.
Hastanin troponin | degeri negatif, D-dimer degeri 10700
ug/L, hemoglobin degeri 7,7 gr/dL ve CRP degeri 180
mg/L olarak geldi. Covid PCR negatif olarak geldi. Toraks
bilgisayarli tomografide sag akciger alt lob slperior
kesimde buzlu cam (CO-RADS 3-4) ve konsolidasyon
alanlari izlendi. Kontrastl toraks bilgisayarli tomografide
emboli saptanmadi. Abdomen BT'de karaciger alti, dalak
alti ve batinda yaygin yogun icerikli sivi koleksiyonlari
saptandi. Hastaya olasi dissemine intravaskiler
koagllasyon icin eritrosit slispansiyonu ve taze donmus
plazma verildi. Takipte D-Dimer degerleri 12200-12200-
11900-13000-13300 pg/L olarak geldi. Pelvik muayenede
vezikovajinal fistll tespit edildi. Fistll icin konservatif
tedavi planlandi. Uriner kateter takildi. Medikal tedaviye
yanit alinan hastada oral tedaviye gecildikten sonra tekrar
CRP degerlerinde artma ve klinik semptomlar basladi
(CRP: 138 mg/L). Hastaya laparotomi yapilmasi planlandi.
intraoperatif karaciger alti ve parakolik alanda enfeksiyona
sekonder sivi birikimleri gorildi. Hastaya total abdominal
histerktomi+bilateral salpenjektomi yapildi. intraoperatif
vezikovajinal fisttlin kapandigr gorildi. Patoloji sonucu
endomyometrit olarak geldi. D-Dimer degerleri normale
dondu. Kontrollerde sorun yasanmadi.

Anahtar kelimeler: D-dimer, endometrit,
sezaryen, vezikovajinal fistul

peritonit,

SUMMARY

A 41-year-old patient came to the emergency room with
shortness of breath and abdominal pain on the 12th day
after cesarean section. Troponin | was negative, D-Dimer
value was 10700 ug/L, Hemoglobin value was 7.7 gr/dL
and CRP value was 180 mg/L. Covid PCR was negative.
On thorax tomography, there were ground glass (CO-
RADS 3-4) and consolidation areas in the superior part of
the lower lobe of the right lung. There was no embolism
in contrast-enhanced thorax CT. Abdominal CT revealed
diffuse collections of dense fluid in the sub-hepatic, sub-
splenic, and abdomen. Red cell suspension and fresh
frozen plasma were given for possible disseminated
intravascular coagulation. D-Dimer values were found as
12200-12200-11900-13000-13300 ug/L in the follow-
up. A vesicovaginal fistula was detected in the pelvic
examination. Conservative treatment was planned for the
fistula. Urinary catheter was inserted. In the patient who
responded to medical treatment, after switching to oral
treatment, an increase in CRP values and clinical symptoms
started again (CRP: 138 mg/L). The patient underwent
laparotomy. Fluid accumulations secondary to infection
were observed in the intraoperative sub-hepatic and
paracolic areas. The patient underwent total abdominal
hysterectomy+bilateral salpingectomy. The pathology
result was endomyometritis. It was observed that the
intraoperative vesico-vaginal fistula was closed. D-Dimer
values returned to normal. There were no problems with
the controls.

endometritis,

Keywords: Cesarean section, D-dimer,

peritonitis, vesicovaginal fistula
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GiRiS

Sezaryen vajinal dogumun tibbi endikasyonlara bagli
olarak mimkin olmadigl durumlarda uygulanan cerrahi
bir islemdir. Medikolegal sorunlara ve cesitli nedenlere
bagl olarak glnimizde ise uygulama siklig giderek
artmaktadir. Endikasyonlarin genis tutulmasi, hastanin
sezaryen istegi, gecirilmis sezaryanh kadin sayisinda artis
ve obstetrik hekimlerince dogum zamanlamasi ve slresinin
belirlenebilecegi dislinceleri sezaryen sayisindaki artisin
ana sebepleri olarak sayilabilir (1). Ginimuzde sezaryen
gayet glvenli uygulanan bir cerrahi prosedirdir. Yine
de sezaryen her ne kadar glvenli olsa bile major bir
cerrahi girisimdir. Bazi komplikasyonlari da beraberinde
getirmektedir. Sezaryen operasyonu maternal, perinatal
mortalite ve morbiditeyi arttirmaktadir (2). Sezaryen
sirasinda ve sonrasinda karsilasilan komplikasyonlari
anestezi riskleri, kanama ve kan transfizyonu gereksinimi,
komsu organ yaralanmalari, emboli, neonatal morbidite,
bebek de yaralanma, neonatal respiratuar distres sendrom
(RDS), enfeksiyonlar (endometrit, yara yeri infeksiyonlari),
annede psikolojik problemler, tekrarlayan sezaryen ve
buna bagli riskler (plasenta previa, uterus riptird, batin igi
yapisikliklar) seklinde 6zetlenebilir (2,3). Bizim olgumuzda
yaygin endomyometrit, vezikovajinal fistll ve dissemine
intravaskuler koagtlasyon (DIC) tablosu gelismistir. Olgu
sunumumuz icin hastadan bilgilendirilmis onam alinmustir.
Olgumuzda sezaryen sonrasinadir goriilen endomyometrit/
peritonit, vezikovajinal fistil ve enfeksiyona sekonder
gelisen durumlarin sunulmasi amaglanmistir.

OLGU

Hastamiz 41 yasinda ve ek hastaligi yoktur. Hastamizin viicut
kiitle indeksi (VKI) 20 olup obez degildir. Ozgecmisinde
ise appendektomi ve sag salpingo-oferektomi 6ykisi
mevcuttur. Hastamizin 5. gebeligi olup daha Onceden
4 adet vajinal yolla canh dogum o6yklisli mevcuttur.
Hastamiz merkezimize dogum eyleminin baslamasi Gizerine
basvurmustur. Aktif dogum eyleminde olan, daha 6nce 4
adet vajinal dogum 6ykisl olan ve sezaryen endikasyonu
olmayan hasta spontan travay takibine alinmistir. Hastanin
travay takibinde herhangi bir komplikasyon izlenmemis
ve olagan seyrinde ilerlemistir. Takipte tam aciklikta 2
saat sUresince dogumu gerceklesmeyen ve ayni zamanda
Non-Stres Test takiplerinde (NST) geg-derin tekrarlayan
deselerasyonlari olan fetal distres gelisen hasta acil
sezaryen doguma alinmistir. intraoperatif sezaryen dogum
esnasinda sorun yasanmayan hasta servise takip amagli
alinmis ve hastamiz 48 saat sonra komplikasyonsuz taburcu
edilmistir. Hastamiz 12 gln sonra acile nefes darligl ve
karin agrisi ile gelmistir. Alinan anamnezde ise 5 glin dnce
dis merkeze ayni sikayetler ile kontrole gittigi tarafimiza
gelmedigi 6grenilmistir. Bakilan Troponin | degerinin
negatif ve D-Dimer degerinin 10700 pg/L gelmesi Uzerine
hastamizdan Covid-19 polymerase chain reaction (PCR)
alinmistir. Nefes darligl olan hastamiza toraks bilgisayarli
tomografi (BT) tetkiki planlanmistir. Cekilen toraks BT'de

sag akciger alt lob stperior kesimde buzlu cam (CO-RADS
3-4) ve konsolidasyon alanlari izlenmistir (Sekil 1).

Sekil 1. Akciger BT gorintusi

*Sag akciger alt lob stperior kesimde buzlu cam (CO-RADS 3-4) ve
konsolidasyon alanlari kare ve ok ile gosterilmistir.

Olasi  pulmoner emboli (PTE) agisindan hastamiza
ekokardiyografi (EKO) yapilmis ve normal EKO bulgulari
saptanmistir.  Ayrica PTE kesin tanisi icin hastamiza
kontrastli toraks anjio BT tetkiki yapiimistir. Kontrastli toraks
anjio BT'de PTE saptanmamamistir. Yapilan muayenesinde
endomyometrit/peritonit siphesi olan ve akciger alt lob
stperior kesimde buzlu cam ve konsolidasyon alanlari olan
hastamiz takip ve tedavi amacl servisimize yatis yapiimistir.
Hastamiza endomyometrit ve peritonit icin abdomen BT
cekilmistir. Hastamizin abdomen BT’sinde karaciger alti,
dalak alti ve batinda yaygin yogun igerikli sivi koleksiyonlari
saptanmis olup hastamizda peritonit disintlmustar (Sekil
2).

Sekil 2. Karaciger etrafi siviabdomen BT goruntisu

*Karaciger etrafi sivi ok isareti ile gdsterilmistir.

Hastamizin hemoglobin (Hgb) degeri 7,7 gr/dL, C-Reaktif
Protein (CRP) degeri 180 mg/L olarak gelmistir. Hastamizin
trombosit degeri ise normal gelmistir. Fakat fibrinojen
degeri 145 mg/dL olarak gelmistir. Endomyometrit ve
peritonit tanisi olan hastamiza son glncel klavuz bilgileri
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dahilinde ampisid/sulbaktam 4x1gr intravendz (iV),
gentamisin yikleme (2mg/kg) ve 8 saatte bir idame (1,5
mg/kg) IV ve klindamisin 3x900 mg iv tedavisi baslanmistir.
Ayrica D-Dimer ylksekligi olan hastamiza disik molekil
agirlikli heparin (DMAH) baslanmistir. Hgb disaklGgu olan
hastamizinhemogramtakiplerindeise Hgb degerinde dusis
izlenmemis ve olasli batin ici hemoraji ekarte edilmistir.
Enfeksiyona sekonder gelisen DIC dislnllen hastamiza
eritrosit sspansiyonu (ES) ve taze donmus plazma (TDP)
replasmani yapilmistir.  Hastamizin ilk muayenesinde
ve takibinde ise akut batin bulgulari gorilmemistir.
Hastamizin vicut sicakhgl ise ilk yatis esnasinda koltuk
altr 6lcimde 39 °C civarlarinda seyretmistir. Hastamizin
diger vitalleri ise stabil seyretmistir. Hastamizin pelvik
muayenesinde vajenden idrar geldigi gorilmustir. Ayrica
vajen sag Ust kosede enfeksiyon, buna bagli nekroz alanlari
ve kot kokulu vajinal akinti izlenmistir. Vezikovajinal fistulu
olan hastamiza Uriner kateter takilmistir. Vezikovajinal
fisttl tanisi konulan hastamiza fistll traktini gormek igin
BT Urografi cekilmis fakat fistll trakti net gorilememistir.
Bunun Uzerine mesaneye metilen mavisi verilmis ve vajen
sag Ust koseden metilen mavisi gelisi ve minimal fist(l
agzi oldugu goérulmistir. Fisttl icin konservatif tedavi
planlanmistir. Hastamiza doku iyilesmesini arttirmak igin
estradiol krem glnde iki kez intravajinal baslanmistir.
FistUl agzina ve traktina idrar akisini kesecek sekilde doku
yapistiricisi uygulanmistir. Hastamizin Uriner kateter ile
takip edilmesi planlanmis ve fistil icin cerrahi girisim ilk
etapta dusintlmemistir. Hastamiza 24 saat ara ile bakilan
Covid PCR negatif olarak gelmistir. Hastamizin 48 saat iv
antibiyoterapi tedavisi sonrasinda ates sikayeti gerilemis
ve hastamizin genel durumu dizelmistir. Fakat takipte
hastamizin  D-Dimer degerleri  12200-12200-11900-
13000-13300 pg/L olarak gelmistir. Hastamizin kontrol
Hgb degeri ise 9,9 gr/dL ve fibrinojen degeri 300 mg/dL
olarak gelmistir. Hastamiza D-Dimer ylksekligi icin yapilan
bilateral alt ekstremite venoz doppler ultrasonografi (USG)
sonucu normal olarak gelmis ve ven6z tromboemboli (VTE)
izlenmemistir. Ayrica hastamizda D-Dimer yiksekligine yol
acabilecek herhangi bir patoloji saptanmamistir. Takipte
CRP degerleri 121,8-69,3 mg/L olarak gelmistir. Hastamizin
iV antibiyoterapi tedavisi sonrasi CRP degerlerinin negatif
oldugu gorilmistir. IV antibiyoterapi tedavisi 10 gline
tamamlanan ve yeterli yanit alinan hasta oral tedavi
ile ayaktan izleme alinmistir. Hastamiz taburculuktan 5
glin sonra tekrar karin agrisi ve ates yiksekligi ile acile
basvurmustur. Bakilan CRP degeri 138 mg/L olarak gelmis
olup hastaya tekrar medikal tedavi dusUndlmemistir.
Hastamiza laparotomi vyapiimasi planlanmistir.  Eski
operasyon skarindan Pfannestiel kesi ile batina girilmeye
calisiimis fakat barsaklarin fasya altina yogun bir sekilde
yapisik olmasindan dolayi gbbek alti median (GAM) kesiye
gecilmistir. Mevcut vyapisikliklar aciimis ve gozlemde
enfeksiyona sekonder uterus sdturlarinin  koptugu
gorulmastdr. Batin ici minimal sivi izlenmistir. Batin igi
sividan kiltir antibiyogramicin érnekleme alinmistir. Ayrica
karaciger alti ve parakolik alanda enfeksiyona sekonder
organize olmus sivi birikimleri gérilmustur. Hastaya total

abdominal histerktomi+bilateral salpenjektomi islemi
yapilmis ve ayrica Uriner kateterden metilen mavisi
verilerek fistll trakti bakilmistir. Mesaneden ve cevresinden
metilen mavisi kacagl izlenmemis ve fistilin kapandigl
konservatif tedaviye yanit alindigi gorilmustlr. Ayrica
mesanede herhangi bir hasar olmadig, sttur gecilmedigi
ve travmatize olmadigi gorilmdistir. Alinan batin ici sivida
polimikrobiyal Greme olmustur. Nihai patoloji sonucu ise
endomyometrit olarak gelmistir (Sekil 3).

Sekil 3. Patoloji gorintusu

Hastamiza 10 gln daha kiltlr antibiyogram sonucuna
gore antibiyoterapi verilmistir. Takipte herhangi bir
sorun olmayan hastamiz sorunsuz taburcu edilmistir.
Kontrollerinde D-Dimer degerinin  normal oldugu
gorilmustir. Vajendenidrar geleniolmamis ve reenfeksiyon
durumu izlenmemistir.

TARTISMA

Sezaryen dogum ile vajinal dogum kiyaslandigi zaman
sezaryen operasyonuna bagli olarak maternal mortalitenin
4 kat arttigl gorilmektedir. Son zamanlarda sezaryen
operasyonu gerek dinyada gerek ise Ulkemizde artis
gdstermektedir. Ulkemiz icin yapilmis farkli calismalarda
sezaryen oranlarl ise %18 ve %33 arasinda degisim
gostermektedir (4-6). Sezaryen oranlarinda artis dogal
olarak komplikasyonlarda artisa yol acmaktadir. Bu
komplikasyonlar ise kanama, sepsis, pulmoner emboli,
endometrit gibi erken donemde gorilen komplikasyonlarin
yanisirage¢c donemde tekrarlayan sezaryenlere bagli ortaya
cikan plasenta previa, plasenta akreata, kronik pelvik agri
ile batin ici yapisikliklarin olusturdugu patolojilerdir (1,7,8).
Bizim vakamizda endomyometrit buna bagl sekonder
peritonit gelismistir. Ayrica olasi enfeksiyona bagli olarak
vezikovajinal fistilde gelismistir. Gecirilmis eski sezaryenler,
uygulanan anestezi sekli, iri bebek, gebenin servikal
aciklik derecesi ve gebelik haftasi operasyon sonrasi
komplikasyonlari etkileyen faktorler olarak sayilabilir.
Ayrica gebenin ek hastaliklari ve kilosu sezaryen sonrasi
komplikasyonlari belirleyici olabilmektedir (9-11). Bizim
hastamizda sezaryen endikasyonu acil endikasyondur.
Hastanin tam acik olmasi olasi komplikasyonlar icin en
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biyuk risk faktorudir. Acil vakalarda genel anestezi
uygulamasi ve yetersiz sterilizasyon sartlari  olasi
komplikasyon risklerinde artmaya yol ac¢maktadir.
Hastamizda yeterli profilaksi yapiimasi hatta eve taburculuk
esnasinda oral antibiyoterapi recete edilmesine ragmen
enfeksiyon gelismistir. D-Dimer artisina sebep olan klinik
durumlara bakacak olursak ilerleyen vyas, yenidogan
donemi, gebelik, hastanede yatmak, enfeksiyon, malignite,
cerrahi operasyon OyklsU, travma, yanik, DIC, VTE, PTE,
iskemik kardiyomyopati, stroke, periferik arteriyopati,
anevrizma, konjestif kalp yetmezligi, hemoliz, kanama,
akut respiratuar distres sendromu (ARDS), inflamatuar
barsak hastaliklari, karaciger rahatsizliklari, bobrek
rahatsizliklari, trombolitik tedavi ve aort anevrizmasi olarak
sayabiliriz. Klinikte ise D-Dimer en sik VTE ve DIC tani ve
takibinde kullanilir (12-14). Bizim hastamiz PTE agisindan
tetkik edilmis PTE saptanmamistir. Ayrica VTE icin yapilan
tetkiklerinde VTE saptanmamistir. COVID-19’da D-dimer
dizeyi de ylUkselmektedir (15). D-dimer dizeylerini, Qian
ve arkadaslari 91 hastanin %24,2’sinde, Chen ve arkadaslari
ise 99 hastanin %36,4’tnde yuksek bulmuslardir (16,17).
Bizim olgumuzda D-Dimer ylksekligi ve toraks BT'de sag
akciger alt lob siperior kesimde buzlu cam (CO-RADS
3-4) ve konsolidasyon alanlari saptanmasi olasi Covid-19
tanisini akla getirmistir. Fakat 3 kez bakilan PCR testi
sonucu negatif olarak gelmistir. Hastanemizde antijen
testi olmadigl icin bakilamamistir. Hastamizda mevcut
D-Dimer yuksekligini ise agir endomyometrit, peritonit,
gecirilmis sezaryen operasyonu, yeni sonlanan gebelik ve
enfeksiyona sekonder olarak gelisen DIC tablosuna bagli
oldugunu distinmekteyiz. Vezikovajinal fistiller kadinlarda
en sik gorilen edinsel fistilleridir. Jinekolojik ve obstetrik
operasyonlara sekonder gelismis Ulkelerde oldukca yaygin
gorulmektedir. Lee ve ark. yaptigl bir calismada fistullerin
%82’si jinekolojik bir operasyona, %8'i obstetrik islemlere,
%6’sI pelvik radyoterapiye bagli, %4’l travmalar nedeni ile
olustugunu bildirmistir (18). Obstetrik fistlller ise patolojik
acidan digerlerinden  farklidir.  Obstetrik fisttllerde
patolojik olarak uzamis iskemi, zayif damarlanma ve
akut nekrotik gorintl ile karakterize yapiya sahiptir.
Obstetrik operasyonlardan sonra meydana gelen fistiller,
histerektomi sonrasi ortaya cikan fistlllerden daha blyudk
olma egilimindedir ve yerlesim yeri olarak vajenin distal
kesimine yogunlasmaktadir (19,20). Bizim hastamizda da
fistll agzi vajen sag Ust kosede idi. Hastamizda meydana
gelen fistllin hastanin tam agik 2 saat dogum eyleminin
gerceklesmemis olmasi ve bebegin kafasinin mesane ve
vajen dokularinda nekroz meydana getirmesine bagl
olabilecegi disinulmistir.  intraoperatif mesanenin
saglam olmasi ve sutur gecilmemis olmasi sezaryen
esnasinda herhangi bir komplikasyon olmadigini fistilin
baska sebeplere bagli olarak gelistigini disindirmektedir.
Fistul gelisiminde bir diger sebep ise agir enfeksiyon olarak
dUsunulebilir. Uzun streli baski, nekroz ve Gzerine eklenen
enfeksiyon vezikovajinal fistll igin en biyuk risk faktorleridir
(19,20). Hastamizda ileri derecede endomyometrit ve
buna sekonder olarak peritonit gelismistir. Hastamizda
enfeksiyona bagli DIC tablosu gelismis D-Dimer asiri

ylkselmistir. Ayrica DIC ve enfeksiyona bagli toraks BT'de
sag akciger alt lob stperior kesimde buzlu cam (CO-RADS
3-4) ve konsolidasyon alanlari saptanmistir. Hastamiz
multidisipliner bir tarzda yonetilerek gerekli midahaleler
zamaninda yapilmis ve iyilestirilmistir.

Sonug olarak; sezaryen vajinal doguma oranla daha yiksek
komplikasyon riski olan bir cerrahi operasyondur. Gerek
operasyon aninda gerek ise operasyondan sonra ¢ok
dikkatli olunmahdir. Operasyon sonrasinda hastanin bitin
sikayetleri Gnemsenmelidir. Her bir sikdyet anne dlimini
engellemek adina irdelenmeli ve tedbirleri alinmalidir.

Yazar Katkilari: Calisma Konsepti/Tasarimi: K, Veri
Toplama: iK, Veri Analizi/Yorumlama: iK, Yazi Taslag:: IK,
icerigin Elestirel incelemesi: IK, Son Onay ve Sorumluluk:
iK, Malzeme ve teknik destek: iK.

Cikar Catigsmasi: Yazar cikar catismasi bildirmemistir.
Finansal Destek: Yazar bu calisma icin finansal destek
almadigini beyan etmistir.
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SUMMARY

In our case report, we aimed to describe a patient who
was diagnosed with ankylosing spondylitis and developed
anaphylactoid reaction after receiving infliximab
treatment for the second time (100 mg). A 21-year-old
female patient presented to the emergency department
(ED) with an allergic reaction after intravenous infliximab
administration. It was learned that he received the
treatment for the second time (100 mg). It was observed
that the general condition of the patient was moderate-
poor, Glasgow Coma Scale (GCS) 15, swelling of the
tongue and lips and difficulty in breathing. We were
informed that he had ankylosing spondylitis and familial
Mediterranean fever in his history and that he was using
prednol. In laboratory examinations, White Blood Cell
(WBC) was 31,26 KuL. The patient was monitored in the
ED. Adrenaline, prednol and avil treatment was given.
About 2 hours later, the patient's clinical and vital signs
improved. After 12 hours of emergency follow-up, he
was discharged with recommendations. Infiximab, which
is preferred in autoimmune diseases, should be applied
carefully in terms of allergic reactions and close follow-up
should be planned, even if no side effects are observed in
the first application.

Keywords: Allergy, ankylosing spondylitis, infliximab

OzZET

Olgu sunumumuzda ankilozan spondilit tanisi ile infliximab
tedavisinin 2. dozunu aldiktan sonra anafilaktik reaksiyon
gelisen hastayl anlatmayl amagladik. 21 yasinda kadin
hasta intravenoz infliksimab alimi sonrasi alerjik reaksiyon
ile acil servise (AS) basvurdu. Tedaviyi ikinci dozunu aldigl
6grenildi (100 mg). Genel durum orta-kétd, Glaskow Koma
Skalasi (GKS) 15 olan hastanin dilde ve dudakta sismesi
oldugu ve nefes almakta zorlandigi gzlendi. Ozgecmisinde
ankilozan spondilit ve ailevi akdeniz atesi oldugu ve
prednol kullandigl tarafimiza bildirildi. Labaratuvar
tetkiklerinde beyaz kire sayisi (WBC) 31,26 Kul idi. Hasta
AS’te monitorize edildi. Adrenalin, prednol ve avil tedavisi
verildi. Yaklasik 2 saat sonra hastanin klinigi ve vital
bulgulari dizeldi. 12 saat acil servis takibinin ardindan
Onerilerle taburcu edildi. Otoimmun hastaliklarda tercih
edilen infiksimab, ilk uygulamada yan etki gorilmese bile
alerjik reaksiyonlar agisindan dikkatli uygulanmali ve yakin
takibi planlanmalidir.

Anahtar kelimeler: Alerji, ankilozan spondilit, infiliksimab
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INTRODUCTION

Ankylosing spondylitis is a chronic autoimmune disease
that affects the peripheral and axial skeletal system (1,2).
Infliximab is a monoclonal antibody that acts anti-TNF
by affecting TNF-a (tumor necrosis factor) and is used
in ankylosing spondylitis resistant to nonsteroidal anti-
inflammatory drugs (2,3). It is also used in many diseases
such as psoriasis, crohn, and Behcet disease (1). In our case
report, we aimed to describe a patient who was diagnosed
with ankylosing spondylitis and developed anaphylactoid
reaction after receiving infliximab treatment for the
second time.

CASE REPORT

A 21-year-old female patient presented to the emergency
department (ED) with an allergic reaction after intravenous
infliximab administration. It was learned that he received
the treatment for the second time. It was observed that
the general condition of the patient was moderate-poor,
GCS:15, swelling of the tongue and lips and difficulty in
breathing. We were informed that he had ankylosing
spondylitis and familial Mediterranean fever in his history
and that he was using prednol (methyl prednisolone, 16
mg tb, for 3 months). Blood pressure (BP): 140/80, pulse:
100/minute, saturation: 93%, respiratory rate: 35/minute.
In laboratory examinations, WBC: 31,26 KuL, neutrophil
28,58 Kul, hemoglobin: 10,7 g/dl, hematocrit 32,8%,
platelet 405 Kul, C- Reactive Protein (CRP) 22 mg/L, and
liver and kidney function tests were normal. The patient
was monitored in the ED. Adrenaline 0,1 mg intramuscular
(im), methyl prednisolone 60 mg intravenous (iv) and
pheniramine hydrogen maleate 50 mg iv treatment was
given. About 2 hours later, the patient's clinical and vital
signs improved. After 12 hours of emergency follow-up, he
was discharged with recommendations.

DISCUSSION

Infliximab is preferred in many autoimmune diseases
as well as in ankylosing spondylitis. It has been shown
that the remission rate will be around 50%-60% when
used in combination with naproxen (4,5). Another study
explained the remission rate with infliximab treatment as
22%-23% in patients with ankylosing spondylitis (6). In a
study by Moreno et al, 36 patients who were in continuous
remission after the discontinuation of infliximab treatment
developed relapse in the first year (7). In a study
conducted in psoriasis patients, it was observed that
infliximab brought the disease under control in a shorter
time, although it was not statistically significant (8). There
may be effects depending on its use and discontinuation.
The development of ventricular arrhythmia due to
discontinuation of Infliximab in patients with ankylosing
spondylitis (2) and pulmonary tuberculosis due to the use
of infliximab in Behcet's disease is also among the reports
(9). In our patient, no side effects related to the first use

were observed, and an allergic reaction developed in the
hospital environment.

The fact that it affects the immune system and is a TNF-a
agonist suggested that infliximab may also cause allergic
reactions. In a study by Matucci et al, they observed a skin
test positivity rate of 30% and showed that severe allergic
reactions may occur during the first application of infliximab
(10). In a study of Crohn's patients, approximately 6% of
165 patients developed an infusion reaction; 1% of these
were considered as serious infusion reactions (11,12).

In our patient, symptoms started 15 minutes after
infliximab infusion, and since she was in a hospital setting,
she was treated effectively and on time.

CONCLUSION

Infiximab, which is preferred in autoimmune diseases,
should be applied carefully in terms of allergic reactions
and close follow-up should be planned, even if no side
effects are observed in the first application.
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Dear Editor,

New information comes out every day about the COVID-19
disease, which emerged towards the end of 2019 and
affected the whole world in the following periods, causing
it to be declared a pandemic. However, the necessity of
closer monitoring of the patients during the clinical follow-
up andtreatment phase of the disease or the determination
of which patient group is at higher risk for severe disease
becomes more important when the burden on the health
system increases during peak periods. It is necessary to
make the right triage and bring the right resources to
the right patients in situations such as pandemics that
affect very large masses and make it difficult to manage
resources appropriately in health care delivery (1).

There is no specific clinical feature that definitively
distinguishes COVID-19 from other respiratory infections.
In general, clinical findings are similar to other respiratory
tract infections. This explains the fact that previous
experience from other respiratory tract infections helps in
the management of the pandemic (1,2).

When the death rates due to COVID-19 are examined,
it is seen that there are differences from country to
country. The reason for this can be considered as the
implementation of different treatment options in each
country since the health service delivery capacities of the
countries are different and there is no definite treatment
protocol. In addition, the indications for hospitalization
differ according to the treatment protocol of each country
and this can also be considered as the reason for the
different rates. This situation reveals that markers to be
recommended for global use should be easily accessible,
cheap, and simple (2).

CRP and albumin are acute phase reactant proteins that
are studied at admission in the vast majority of hospitalized
patients. Compared to peripheral blood cytokines, these
laboratory tests are ideal parameters as they are simple,

easily accessible, and inexpensive. CRP is produced in the
liver in response to stimulation of various proinflammatory
cytokines, primarily IL-6, and then enters the circulation.
In acute inflammation, CRP levels increase rapidly in
proportion to the severity of the disease and begin to
decrease when the inflammation regresses. This is an
important feature of CRP that allows it to be used in the
follow-up of treatment response. CRP is also an indicator of
poor prognosis in various acute or chronic diseases such as
cancer, trauma, surgical procedure, autoimmune diseases,
and sepsis (3). Like many inflammatory parameters,
the level of CRP increases during the cytokine storm in
COVID-19 patients. Therefore, increased CRP in COVID-19
has been associated with disease severity, mortality,
severity of CT findings and respiratory failure (4). Albumin,
an acute phase protein synthesized in the liver, plays a
role in the maintenance of oncotic pressure, transport
of intravascular molecules, inflammation and is used as a
biomarker to show nutritional status. Hypoalbuminemia
is a poor prognostic biomarker in chronic inflammatory
disease, sepsis and many other diseases and in patients
undergoing surgical intervention (3). Many studies have
been conducted in the literature with the hypothesis that
the CRP-Albumin Ratio (CAR), formed by the combination
of these two biomarkers, may be a stronger marker (4-7).

In a retrospective study on 90 inpatients, 60 of whom were
mild and 30 of whom were severe, a positive correlation
was found between CAR and the severity of COVID-19, and
the cut-off value was found to be 0.296, with a sensitivity of
76.7% and a specificity of 80.4% for the prediction of severe
disease. (5). In another retrospective study evaluating 197
inpatients, 113 of whom were non-severe and 84 of whom
were severe, the cut-off value of CAO, which was assessed
at the time of admission to the hospital, was determined
as 0.9 for the discrimination of severe disease in COVID-19.
(AUC: 0.718, sensitivity: 69.1%, specificity: 70.8%) (6). In
the study conducted by Ozdemir and Algin on 103 patients
in the emergency department, the odds ratio for 30-day
mortality of CAR values above 0.18 was reported as 13.8
(95% confidence interval: 1.4-130.07) (7). In conclusion,
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CAO is a biomarker that can be used in the management
of COVID-19 patients because it is easily accessible,
inexpensive and simple.
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Dear Editor,

SARS-CoV-2 was first identified at the end of 2019. A
pandemic was declared by the World Health Organization
(WHO) on March 11, 2020. The additional burden of the
pandemic on the health system around the world has
affected the social, economic and health behaviors of the
society (1). Risk scores were developed for the effective use
of the health system and the recognition of the disease by
the clinician (2). In this article, we planned a brief overview
of the new scoring systems developed.

Demographic data and laboratory parameters were sought
first to determine the risk. Advanced age, lymphopenia,
D-dimer, ferritin, C-reactive protein was defined as
independent variables for poor outcome (3). Weng et al.
developed the ANDC score based on age, lymphopenia,
D-dimer, ferritin, C-reactive protein using the LASSO
analysis method. They reported the ANDC score as a good
predictor of short-term mortality with the area under the
curve of 0.921 (4).

MUuLBSTA score was developed by Guo et al. for predicting
mortality risk in patients with viral pneumoniain December
2019. This score is based on multilobar infiltration,
lymphopenia, bacterial coinfection, smoking history,
hypertension, and age. Guo et al. reported that this score
has a strong predictive ability for 90-day mortality in
patients with viral pneumonia (5). Garcia Clemente et al.
tested the ability of MuULBSTA score to predict intensive
care unit (ICU) admission in patients with SARS-CoV-2
infection and showed that this score is a good predictor of
ICU admission (6).

Fumagalli et al. retrospectively analyzed data from 512
patients to develop a clinical risk score to predict in-
hospital mortality in patients infected with SARS-CoV-2.
According to the results of their study, tertiles of increasing
age, number of chronic diseases, respiratory rate, Pa02/
FiO2, serum creatinine and platelet count were found as

predictors of mortality. Based on these variables, they
defined the COVID-19MRS score as a predictor of in-
hospital mortality with the area under the curve of 0.921

(7).

Torres-Macho et al. retrospectively evaluated the data of
1968 patients to develop a model that could predict in-
hospital mortality. As a result of the study, they named
the score that calculated using age, oxygen saturation,
smoking, serum creatinine, lymphocytes, hemoglobin,
platelets, C-reactive protein, and sodium as PANDEMYC
score. PANDEMYC score was reported as easily applicable
predictive model for in hospital mortality with the area
under the curve of 0.865 (8).

As a result, the researchers developed scores such as the
ANDC score, MuLBSTA Score, COVID-19MRS score, and
PANDEMYC score to contribute to the management of
the pandemic. However, the changes in virulence of SARS-
CoV-2 with the mutations, the increase in the experience
of clinicians and the widespread usage of Covid-19
vaccination and immunization cause these scoring systems
to be questioned. As the authors, we believe that these
scores, which were developed in the early period of the
pandemic, should be revalidated in the current situation.
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SUMMARY

Eosinophilic gastroenteritis is a T helper 2 mediated
allergic disease characterized by intense eosinophilia
in the stomach and small intestine. Although it was first
described in 1937, its pathogenesis is still not clearly
established. Eosinophilic gastroenteritis is included in
the group of eosinophilic gastrointestinal disorders and
is divided into three subtypes: eosinophilic gastritis,
eosinophilic enteritis, and eosinophilic colitis. The most
prominent feature of eosinophilic gastroenteritis is tissue
eosinophilia. Clinical manifestations of eosinophilic
gastroenteritis may differ depending on the site of
involvement in the gastrointestinal system and the depth
of invasion in the intestinal wall. However, the most
common clinical symptoms are abdominal pain, nausea,
vomiting, diarrhea, weight loss, and gastrointestinal
bleeding. Since eosinophilic gastroenteritis is a rare
disease, there are no specific diagnostic criteria for
diagnosis. However, the presence of four main criteria
is important for diagnosis. These criteria are; presence
of gastroinsetinal symptoms, eosinophilic infiltration of
the gastrointestinal tract, exclusion of other causes of
intestinal eosinophilia (parasitic infections, side effects
of drugs, inflammatory bowel disease (IBD), connective
tissue diseases and lymphoproliferative malignancies) and
absence of involvement in other systems. Clinical history,
physical examination, laboratory results, endoscopic and
radiologicalfindings are used for definitive diagnosis. Agents
such as diet therapy, glucocorticoids, immunosuppressive
agents, mast cell stabilizers, leukotriene antagonists, anti-
IL5 antibodies and anti-IgE antibodies are used in the
treatment of eosinophilic gastroenteritis.

Keywords: Abdominal pain, corticosteroids, eosinophili,
eosinophilic gastroenteritis

OZET

Eozinofilik gastroenteritis, mide ve ince bagirsakta yogun
eozinofili ile karakterize, Th2 aracili alerjik bir hastaliktir. ilk
olarak1937yilindatanimlanmasinaragmen patogenezihala
net olarak ortaya konamamistir. Eozinofilik gastroenteritis,
eozinofilik gastrointestinal bozuklar grubu icinde yer alir
ve eozinofilik gastrit, eozinofilik enterit, eozinofilik kolit
olmak Uzere g alt tipe ayrilir. Eozinofilik gastroenteritin
en belirgin 6zelligi dokuda eozinofili tablosudur. Eozinofilik
gastroenteriin klinik bulgulari, gastrointestinal sistemdeki
tutulum yerine ve bagirsak duvarinda invazyon derinligine
gore farklilk gosterebilmektedir. Bununla birlikte en sik
izlenen klinik belirtiler abdominal agri, bulanti, kusma,
diare, kilo kaybi, gastrointestinal kanamadir. Eozinofilik
gastroenteritis nadir izlenen bir hastallk oldugundan
tanida spesifik tani kriterleri bulunmamaktadir. Ancak tani
sirasinda dort ana kriterin varhigl énemlidir. Bu kriterler;
gastroinsetinal semptomlarin bulunmasi, gastrointestinal
sistemin eozinofilik infiltrasyonu, bagirsak eozinofilisinin
diger nedenlerinin (paraziter enfeksiyonlar, ilaglarin yan
etkileri, inflamatuar bagirsak hastaligi (IBH), bag dokusu
hastaliklari ve lenfoproliferatif maligniteler) dislanmasi ve
diger sistemlerde tutulumun goézlenmemesi seklindedir.
Kesin tani icin klinik oyka, fizik muayene, laboratuar
sonuglari, endoskopik ve radyolojik bulgular kullanilir.
Eozinofilik gastroenterit tedavisinde diyet tedavisi,
glukokortikoidler, immunsupresif ajanlar, mast hcresi
stabilizatorleri, 16kotrien antagonistleri, anti-IL5 antikoru,
Anti-IgE antikoru gibi ajanlar kullanilmaktadir.

Anahtar kelimeler: Abdominal agri, eozinofili, eozinofilik
gastroenterit, kortikosteroidler
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INTRODUCTION

Physiologically, eosinophils are observed in other parts
of the gastrointestinal system other than the esophagus
(1). The role of eosinophils is to defend against infectious
agents and they are part of the innate immune system (2).
In the gastrointestinal system, eosinophils physiologically
exist between the 2 lamina propria of the small intestine
and provide protection (3).

The main focus of the article is EG, a Th2 allergic disease
within the group of primary eosinophilic gastrointestinal
disorders, often characterized by intense eosinophil
infiltration in one or more layers of the stomach and small
intestine, causing organ dysfunction and clinical symptoms
(4). EG; It is divided into three subtypes: eosinophilic
gastritis, eosinophilic enteritis, and eosinophilic colitis.
There is also a pathological classification divided into 3
according to the layer depth in the tissue (5).

Peripheral eosinophilia is frequently observed in EG.
Therefore, diseases associated with peripheral eosinophilia
such as eosinophilic granulomatous polyangiitis (EGPA)
and hypereosinophilic syndrome should be ruled out
before making a diagnosis (4). However, it should also
be distinguished from diseases of the gastrointestinal
system that show eosinophilic infiltration. It is known to
be associated with atopy and allergy in the absence of the
above-mentioned reasons (6).

Case series of EG are limited to either a single case or a
small number of case groups (7). Because it is a disease
that is difficult to diagnose, it is among the rare diseases
(8). Although difficult to diagnose, it responds highly to
diet and corticosteroid treatments in the correct diagnosis

(7).
EPIDEMIOLOGY

EG is a rare disease. However, with the increasing
prevalence of allergic diseases such as bronchial asthma
and allergic rhinitis, the number of cases of EG is increasing
(9). However, the exact prevalence of EG is unknown
(10). It has been reported that the number of patients
diagnosed with EG has recently increased in the USA (11).
The prevalence of EG is estimated to be 22-28 per 100,000
people in the USA (12). The prevalence of EG in western
countries is 5-8/100,000 (13).

EG can occur in all age groups and in all races. However,
the average age of incidence of EG is between 30 and 50
years (4,10). On the other hand, no data were available
on the age-related change in the prevalence of EG (4).
However, there are data that the prevalence of cases with
bowel involvement tends to increase in childhood (14).
There is no clear difference between genders in terms of
the incidence of EG (4). In a study conducted in the USA,
the prevalence of EG was shown as 8.4/100.000. In this

ratio, women are more dominant (14). However, some
different studies have shown that the number of men is
slightly higher (15). There are few epidemiological data
on the prevalence and incidence of EG in Asian countries
(4). But among asians and whites (caucasians); Differences
in gastrointestinal symptoms are likely due to differences
in dietary habits and the prevalence of infectious agents
(such as H.pylori) (16). Approximately 70% of patients with
EG have a history of allergic disorders such as asthma,
hay fever, hypersensitivity to drugs or eczema (15). The
period from the onset of symptoms to the diagnosis is
approximately 6-12 months. Symptoms may increase or
decrease over the course of the disease. Because EG is a
rare disease, epidemiological data are limited (17).

PATHOPHYSIOLOGY

Although EG was first described in 1937 and studies have
shown that it is associated with hypersensitivity reactions,
its pathogenesis is still unclear (17,18). EG is thought to
be caused by a chronic Th-2-type eosinophil allergic
reaction, mainly due to food allergens (15,17). Many
diseases are thought to cause a similar histopathological
picture (19). The most prominent feature of EG is tissue
eosinophilia (4,19). Normally, eosinophils are regulated by
chemoattractants and are found in the lamina propria of
the gastrointestinal tract (15,20). Eosinophils are involved
in mucosal immunity in the gastrointestinal system (20).
In many disease states such as parasitic infections and
allergic diseases, an increase in the number of eosinophils
is observed (1,15). The most important chemoattractants
that recruit eosinophils are eotaxins (18,21). Interleukin-3
(IL-3) from T-helper 2 cytokines and CCL-26 / Eotaxin-3
from its chemokines in eosinophil up-regulation;
Eotaxin-1, Interleukin-5 (IL-5) and Interleukin-15 (IL-15)
have been shown to be effective in numerous studies (17).
It has been shown that interleukin-5 increases eosinophil
migration from bone marrow to tissues (18). In clinical
studies in patients with EG, the amount of eosinophils in
the blood was found to correlate with plasma IL-5 and IL-
15 concentrations (22). In addition, eotaxin-1 and a4p7
integrin regulates the placement of eosinophils in the
lamina proria in the stomach and small intestine (21).
Eosinophils include a variety of factors involved in the
inflammatory process in the stomach and intestinal wall
seen in EG (23). These factors are major basic protein
(MBP), eosinophilic neurotoxin (EDN), eosinophilic cationic
protein (ECP) and eosinophilic peroxidase (EPO) (1,15).
These substances are cytotoxic to the gastrointestinal
epithelial structure (15,17,18). After the eosinophils are
activated, tissue damage begins to develop with the release
of these factors, thus triggering degranulation of mast
cells and release of cytokines (15). Cytokines produced
by Th-2 cells such as IL-4 and IL-13 may also be effective
in eosinophilic inflammation (24). Further studies should
be conducted to fully reveal the functions of increased
serum thymic stromal lymphopoietin (TSLP), IL-33 levels
and overactivation of TH-17 among other possible factors
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that are thought to have an effect on the pathophysiology
of the disease (17).

CLINICAL PRESENTATION

The clinical manifestations of EG may differ depending on
the site of involvement in the gastrointestinal tract and the
depth of invasion in the intestinal wall (25).

In the study conducted on 44 patients, the most common
symptoms were vomiting (71%) and abdominal pain (62%)
(25). In the study conducted on 22 Korean infant and
pediatric patients, the patients were divided into two as
histological EG (HEG) and probable EG (pEG) in patients
in the hEG group; Hematemesis is the most common
symptom in infants with 53.8% and abdominal pain in
children with 60%. According to the patient's history,
suspected allergens were determined as cow's milk
(76.9%), egg whites (15.4%), crab (7.7%) and peach (7.7%).
In the pEGE group, the first symptoms were 44.4% melena,
33.3% recurrent abdominal pain, 22.2% hematemesis and
11.1% vomiting. Suspected allergens were identified as
cow's milk (55.6%), egg whites (11.1%), tree nuts (11.1%)
and shrimp (11.1%) according to the patient's history (26).

Most of the clinical signs of EG are non-specific. These
symptoms are abdominal pain, nausea, vomiting,
diarrhea, weight loss, gastrointestinal bleeding, intestinal
malabsorption and ascites (25). In addition to these clinical
signs, growth retardation, growth retardation, delayed
puberty, or amenorrhea may be observed in children
and adolescents (10). In addition, many cases have atopy
and allergy (25). Rarely, eosinophilic gastritis has been
associated with autoimmune connective tissue diseases
(27).

Eosinophilic infiltration can also lead to pancreatitis by
causing edema, fibrosis, and distortion in the ampulla and
periampullary duodenum (28).

EG is divided into three groups based on the clinical signs
and depth of eosinophilic infiltration (5). These; mucosal
form, muscular form and serosal form.

Mucosal form is the most common form among the three
groups (25—100%) (15). It is most common because of its
high availability with routine endoscopy and biopsies (15).
In the mucosal form, it is presented with more vomiting,
dyspepsia, abdominal pain, diarrhea and blood in the stool,
iron deficiency anemia, malabsorption, protein-losing
enteropathy and developmental disorders in children (29).
Common findings in patients with mucosal EG are atopy
and elevated serum IgE levels (15).

The muscular form is the second most common form
(15). It is diagnosed in 13-70% of all cases of EG (15). In
the muscular form, eosinophil infiltration is generally
observed in the muscularis layer. Generally, the clinical

signs are abdominal pain, vomiting, dispeptic symptoms,
bowel obstructions, pyloricstenosis, and gastrointestinal
obstruction symptoms mimicking gastric outlet syndrome
(29). Stomach and duodenum are the parts most
commonly affected (10).

Although the serosal form is less common than the other
forms (2-40% of EG cases), it presents with clinical findings
such as bloating and exudative ascites (2,15). Also, high
eosinophil cell counts are observed in blood count (2).
Eosinophilic acid has been reported more commonly
in middle-aged women (1). However, it has also been
reported in early infancy (30). It is usually diagnosed by
laparoscopic examination and biopsy of the entire bowel
wall (31). It responds well to steroids (31).

DIAGNOSIS

A history of food or drug allergies, atopic diseases, and
family allergies are taken (8). It should be comprehensively
evaluated by physical examination and subsequent
laboratory evaluation (8).

Since EG is limited to small case series and single case
reports in the literature, there are no specific diagnostic
criteria (25). However, four main criteria are considered
in the diagnosis: Presence of gastrointestinal symptomes,
Eosinophilic infiltration of the gastrointestinal system,
exclusion of other causes of intestinal eosinophilia
(parasitic infections, side effects of drugs, inflammatory
bowel disease (IBD), connective tissue diseases and
lymphoproliferative malignancies) and involvement in
other systems. not observed (10).

In cases where it is difficult to show an excess of
eosinophilic infiltration in GIS, proof of the presence
of eosinophil-rich ascites may be included instead of
histological confirmation (32). Clinical history, laboratory
results, endoscopy, and radiological findings are important
for definitive diagnosis (10).

Because it is noninvasive and can be performed easily in
clinical settings, it is frequently used in the diagnosis of
peripheral blood eosinophilia, computed tomography or
ultrasound (32).

1. Laboratory Findings

Peripheral eosinophilia is found in 20% to 80% of cases
(32). Peripheral eosinophilia is significant when seen with
Gl symptoms. Peripheral eosinophilia is more significant
in EG than in eosinophilic esophagitis (33). However, tests
alone are not reliable and diagnostic (34).

Anomalies due to malabsorption may be observed in
patients. Fat, protein and blood loss with feces; associated
fat soluble vitamin deficiencies, hypoalbuminemia and iron
deficiency anemia are seen (35). Patients with EG have high
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alphal-antitrypsin in their stools (36). Protein loss may also
result in low total immunoglobulin levels, but serum IgE
may be elevated, which strongly supports the diagnosis of
EG, along with other findings (37). However, although high
IgE levels were found in the studies of Norihisa Ishimura
et al, specific antigens were not detected (38). In 25% of
cases, an increased erythrocyte sedimentation rate can be
seen (35).

Stool examination should be performed to exclude
parasitic infections (37).

2. Radiological Findings

Computed tomography (CT) scanning may show nodular
and irregular thickening of the distal stomach and proximal
small intestine (32), but these findings may also be present
in other conditions such as Crohn's disease and lymphoma.
In patients with muscle involvement, imaging may reveal
bowel narrowing and reduction in lumen diameter, most
commonly seen in the distal antrum or proximal small
intestine (35). Ascites fluid is usually detected in patients
with serosal involvement in ultrasonography.

3. Endoscopy

The endoscopic appearance in EG is not specific (32,37).
It includes erythematous, fragile, nodular, and occasional
ulcerative changes (37). There is a study stating that 5 out
of 40 endoscopic biopsies missed eosinophilic infiltration
(39).

The most common area with gastrointestinal lesion
involvement was the small intestine (76.5%), followed by
the colon (55.9%) and stomach (41.2%), and 26.5% had
esophageal lesions (32).

When performing endoscopy, at least 6 biopsy specimens
must be taken from normal and abnormal areas of the
bowel to rule out the possibility of sampling error (40). In
patients with esophageal or colonic symptoms, additional
biopsy samples can be taken from relevant locations to aid
diagnosis.

A relatively typical observation for EG is the presence of
pseudopolyps (41). It can occur in up to 25% of patients.

The diagnosis can be confirmed by histopathological
examination of gastric and duodenal biopsies. The gold
standard for diagnosis is endoscopic biopsy showing
prominent tissue eosinophilia (42). 80% of mucosal
diseases are diagnosed by biopsy. The most accurate
method is surgery, which provides a full-thickness sample
for comprehensive pathology and facilitates the diagnosis
of muscle and serosal EG (43). The study by Takashi
Matsushita et al. Shows that race and environmental
factors have little effect on eosinophil content, at least
between Japan and Hawaii (43). Eosinophil infiltration

in subepithelial tissues of the stomach and intestine
can be found even in non-pathological conditions (43).
Subepithelial eosinophil infiltration is different in each
part of the gastrointestinal tract. Density increases from
the stomach to the distal ileum, reaches a maximum in the
terminal ileum and cecum, then begins to decrease until it
reaches a very low level (44).

DIFFERENTIAL DIAGNOSIS

In the differential diagnosis, diseases involving the
gastrointestinal system and associated with peripheral
eosinophilia should be considered first. Laboratory
findings, imaging modalities, endoscopic biopsies, and
especially histopathological evaluation guide the correct
diagnosis (45).

First of all in differential diagnosis; Intestinal parasitic

infections (Ascaris, Strongyloides, Toxocara, Trichura,
Trichinella, etc.), cow's milk allergy, protein-losing
enteropathy, malignancies (lymphoma, stomach and

colon cancer), inflammatory bowel diseases (especially
Crohn's disease) and hypereosinophilic syndrome should
be considered (45).

TREATMENT

There is no specific treatment algorithm for EG compared
to EE (34). It should be kept in mind that 40% of patients
will go into remission spontaneously during treatment
(44).

1. Diet Treatment

The relationship between symptoms and food should
be questioned in all patients, and those foods should be
excluded from the diet if information is obtained. Six foods
known to be very allergenic (soy, cereal, eggs, milk, nuts,
seafood) should be excluded from the diet for at least six
weeks (32,34). If control is not achieved with this method,
elimination diet is applied (44). Peripheral eosinophilia
is checked for evaluation of treatment after 4-6 weeks.
A 50% reduction is considered a response to treatment.
In patients without peripheral eosinophilia, endoscopic
biopsies reduce eosinophilia and response to treatment is
evaluated. If there is a response to the treatment, foods are
added gradually with an interval of three weeks depending
on the allergenicity.

It has been observed that 40-75% of pediatric patients
go into remission with diet (44). It is particularly effective
in children under 3 years of age (34,44). It should not be
forgotten that the nutrition of children younger than 12
months may originate from cow's milk, since it is mainly
obtained from milk (46). Clinical tolerance develops in 80%
of patients up to the age of five (44). By using diet therapy
alone, side effects of the steroid can be avoided (34,44).
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2. Medical Treatment
2.1 Glucocorticoids

If there is no response to the diet, glucocorticoids are
used as the main treatment. Corticosteroids suppress
gene transcription of IL3, IL4, IL5, GM-CSF and various
chemokines (44). The use of local (budesonide) or systemic
(prednisone) corticosteroids are the main components of
therapy (22).

Glucocorticoids, which reduce the migration of neutrophils
and decrease capillary permeability, reduce inflammation
(45). As observed in case studies, clinical remission has
been observed in 50-90% of the patients (7,25).

Prednisolone is started at 5-40 mg / day (25). Symptoms
are reduced by 80% in one week. The eosinophil count
returns to normal in 85.7% of them within two weeks.
Prednisolone is tapered off within the following 2-3 weeks.
In 20% of patients, longer treatment may be required or
relapses may occur (46). In these cases, it is continued with
a minimal dose that controls the symptoms.

Systemic steroids have a variety of side effects. Oral
steroids such as budesonide that are not enteric coated
can be used to avoid these side effects (36). Oscillation
is not observed until the terminal ileum (36). Because of
this feature, it should be preferred in patients involving
the ileum and proximal colon (36). Budesonide, which is
effective at a dose of 9 mg/day equivalent to 30-45 mg
prednisolone, is used to induce and maintain clinical
remission in patients (36,46). The initial budenoside of 9
mg/day can be reduced to 6 mg/day and then to 3 mg/day
for maintenance therapy (44).

Both of the mentioned topical steroids reduce the intensity
of inflammation. However, the duration of action is longer
compared to systemic steroids. Conditions such as severe
dysphagia, dehydration, weight loss and esophageal
stricture are observed, as they act for an average of 4-12
weeks (47). In these situations, systemic steroids should
be preferred first (47). In long-term treatment, the use of
topical steroids should be preferred because of less side
effects.

2.2 Immune suppressive agents

Studies have shown that thiopurines (azothioprine or
6-mercaptopurine) can be used in steroid-dependent or
steroid-resistant cases (44). Pancreatitis and leukopenia
have been observed as the main serious adverse events
(45).

2.3 Mast Cell Stabilizers

Histamine, leukotrienes and other mediators; they inhibit
the release of sensitized mast cells (37).

Sodium cromoglycate is administered in four doses of 800
mg / day (45). In addition to inhibiting cytokine release
from mast cells, it also reduces antigenic absorption (44).
There are no known side effects (45).

Ketotifen is an H1 antihistamine and mast cell stabilizer
(40). Usage dose is 2x1 mg or 2x2 mg. Known side effects
are fatigue and sleepiness (40).

2.4 Leukotriene Antagonists

In a study conducted in a 38-year-old male with steroid-
dependent EG, he was successfully treated with
montelukast (44). Inhibits Leukotriene D4, an important
cytokine in the inflammatory cascade. Although it cannot
replace steroid therapy, it still appears to be a drug that
can save steroids (44). The most common side effect is
headache (45).

2.5 Anti-allergic Agents That Suppress Cytokine
Production

Suplatast tosilate is an important drug that suppresses the
production of cytokines, especially IL-4 and IL-5, which are
secreted from Th2 (44). Studies have shown that this drug
may also be effective in the EG clinic (44).

2.6 Anti IL-5 Antibody (Mepolizumab, Reslizumab)

In clinical studies, it was observed that after the use
of mepolizumab, the level of eosinophils in the blood
decreased by 75% and in the tissue by 50-70% (40). In
another study, it was observed that Reslizumab significantly
reduced blood and tissue eosinophil levels in 226 pediatric
patients (44). However, it was found that the decrease
in eosinophil levels of both treatment modalities did not
correlate with clinical improvement (45).

2.7 Anti IgE Monoclonal Antibody

In the Omalizumab drug study, which is a monoclonal
antibody specific to IgE that is free-circulating, conducted
in 9 patients with EG; It was found to decrease plasma
eosinophil levelsand improve the clinical picture of patients
(44). Omalizumab was administered subcutaneously in the
study (44).

2.8 Other Medical Treatments

PPl (Proton pump inhibitor) group drugs that inhibit the
expression of ‘eotaxin-3 in esophageal cells can be used in
the treatment of EE (44,45).

Research on eotaxin receptor (CCR3) blockade and
monoclonal antibody of ‘eotaxin-1 (bertilimumab) is
ongoing (45).
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3. Surgical treatment

Studies suggest that surgical treatment should not be
performed unless there is persistent pylorus or bowel
obstruction (10,37).

CONCLUSION

Eosinophilic gastroenteritis is a disease that damages
the gastrointestinal wall by eosinophilic infiltration and
degranulation (39). The fact that it is an eosinophilic
disease and responds well to stereoid suggests that this
disease is associated with a hypersensitivity reaction (37).
However, mechanisms of IgE-dependent and delayed
Th2 cell-mediated hypersensitivity are involved in the
pathogenesis of eosinophilic gastroenteritis (44).

Eosinophilic gastroenteritis disease is still unknown and a
multi-factorial disease. A clear clinical guideline has not
been established so far. Corticosteroids play an important
role in treatment. However, it is known that serious side
effects occur in long-term use. Future studies will better
explain the epidemiology and pathophysiology of EG.
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