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Abstract

Background: Budd-Chiari syndrome (BCS) is a rare and potentially life-threatening vascular disease of the liver.
There are a few studies on the differences between acute and chronic BCS in clinical and laboratory characteristics,
as well as the outcomes, so we designed this research to study the different parameters in acute and chronic BCS.
Diagnosis of BCS was made using Doppler ultrasound, magnetic resonance imaging, and venography. Patients with
BCS were then divided into chronic and acute groups based on both imaging characteristics and disease duration.
Finally, the outcomes, clinical features, and laboratory parameters of acute and chronic BCS were compared.

Results: In total, 60 patients were included in this study, of whom 28.3% and 71.7% had acute and chronic BCS,
respectively. According to clinical features, spontaneous bacterial peritonitis (PR 1.289; 95% Cl 1.115-1.489; P =
0.001) and jaundice (PR 1.308; 95% Cl 1.148-1.490; P < 0.001) were significantly associated with chronic than acute
BCS. According to laboratory parameters, the levels of international normalized ratio (INR) (PR 0.953; 95% Cl 0.918-
0.989; P = 0.012), blood urea nitrogen (BUN) (PR 0.996; 95% Cl 0.993-1.000; P = 0.039), and model for end-stage liver
disease (MELD) score (PR 1.024; 95% Cl 1.012-1.037; P < 0.001) in chronic group were significantly higher than in
the acute BCS. The hospital length of stay (LOS) and mortality rate between the two groups did not differ
significantly.

Conclusions: This study showed that the spontaneous bacterial peritonitis, jaundice, increased levels of MELD
score, INR, and BUN were significantly associated with the chronic group compared with the acute group. The
hospital LOS and mortality rate between the two groups did not differ significantly. Further research is
recommended to clarify this issue.
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Background

Budd—Chiari syndrome (BCS) is a rare and potentially
life-threatening disorder caused by a partial or complete
occlusion from small hepatic veins till inferior vena cava
including the main hepatic veins [1-3]. The true
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incidence of BCS is unknown due to its rarity, and vari-
ous results have been reported in different regions [3, 4].
Based on the onset of the disease in most studies, BCS is
classified as acute (less than 6 months) and chronic (more
than 6 months), and these two types of BCS differ in clin-
ical manifestations, treatment, and prognosis [3, 5, 6].
Although some studies suggest that clinical presenta-
tions have little relationship with the actual duration of
BCS [7], acute BCS is usually associated with severe
symptoms, poor prognosis, and high mortality, while
chronic BCS in most patients has an insidious onset and
present with cirrhosis and surface varicose veins. There-
fore, accurate diagnosis is essential for a rational treat-
ment, to improve symptoms and increase survival [5].
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The signs and symptoms of BCS vary, so this diagnosis
should be considered in any patient with acute or
chronic liver disease [2, 7]. Most physicians differentiate
between the acute and chronic forms of the disease
based solely on the patient’s history, which makes it dif-
ficult to diagnose BCS with insidious presentation.
Therefore, imaging techniques such as Doppler ultra-
sound, magnetic resonance imaging (MRI), and com-
puted tomography are necessary to diagnose BCS, as
well as to differentiate acute from chronic disease [5].
Hepatic venography is recommended if the clinical sus-
picion of BCS is high (the presence of hepatomegaly, ab-
dominal pain, and ascites with unknown cause), and
there are no typical findings in other imaging [8].

There is controversy about the association of clinical
and laboratory characteristics with the actual duration of
BCS. On the other hand, there are few reports compar-
ing clinical features, laboratory parameters, and out-
comes between acute and chronic BCS [1, 5, 7].
Therefore, we conducted this study with the aim of
comparing outcomes, clinical features, and laboratory
parameters in different types of BCS in Namazi Hospital,
as the main referral center for patients with liver disease
in southern Iran.

Methods
Participants and groups
A cross-sectional study was performed at a referral hos-
pital affiliated with Shiraz University of Medical Sciences
between 2016 and 2020. All participants who were re-
ferred to our hospital for diagnosis and treatment for
BCS from other centers were included in the study.
Exclusion criteria as conditions that could act as con-
founders were heart failure, non-cooperative patients, si-
nusoidal obstruction syndrome, liver transplantation,
and hepatic cancer. All eligible patients were followed
for types and clinical and laboratory parameters of BCS.
Final diagnosis of BCS as well as follow-up of patients
was performed by a hepatologist. Necessary variables in-
cluding age, sex, ethnicity, individual habits, etiology,
clinical features, associated disorders, and laboratory
data were recorded in the checklist. BCS participants
were divided into acute and chronic groups according to
the criteria identified below. Finally, clinical and labora-
tory parameters between acute and chronic BCS were
compared.

Diagnosis of BCS and its types

All patients with suspected BCS were examined using
Doppler ultrasound and MRI. The diagnosis of BCS was
based on the presence of thrombosis in the hepatic veins
or inferior vena cava, decreased or reversed flow in these
veins, and dampening of hepatic vein spectral waveform.
If the diagnosis of BCS could not be confirmed by
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previous two methods, direct venography was used for
further examination. Patients with BCS were then di-
vided into chronic and acute groups based on both im-
aging characteristics and disease duration. Chronic BCS
was defined as a disease duration more than 6 months
[5, 6] and replacement of the hepatic vein and/or infer-
ior vena cava by collateral veins in Doppler ultrasound
or the presence of MRI findings indicating chronic BCS
including collateral veins, regenerative nodules, de-
creased T1- and T2-weighted signal intensity on unen-
hanced MRI, and delayed enhancement on contrast-
enhanced imaging because of replacement of parenchy-
mal edema by fibrosis [8]. Acute BCS was defined as a
disease onset of less than 6 months without evidence of
chronicity in Doppler ultrasound and MRI.

The differentiation between hepatocellular carcinoma
and regenerative nodules was based on imaging charac-
teristics and alpha-fetoprotein levels. If the diagnosis was
still unclear, a biopsy of the liver lesion was performed.
Thrombophilia testing was performed to evaluate the
underlying hypercoagulable states in all patients with
BCS.

Ethical approval/statement

This research was carried out taking into account the
ethics Declaration of the Helsinki research and was ap-
proved by the ethics committee of Shiraz University of
Medical Sciences (IR.SUMS.MED.REC.1397.442). Writ-
ten consent was obtained from all patients.

Measurement of laboratory parameters

Blood samples were taken to evaluate complete blood
count, liver biochemical tests, partial thromboplastin
time (PTT), international normalized ratio (INR), blood
urea nitrogen (BUN), creatinine, and blood sugar for all
participants. Jaundice was defined as the total serum
bilirubin level greater than 2.5 mg/dL. Paracentesis was
performed to assess the albumin, protein, culture, cell
counts, and differentiation for all patients with ascites.
All laboratory parameters were tested under inter-
national standards, and blood samples were transported
to the laboratory in less than an hour. Finally, serum-
ascites albumin gradient (SAAG) and model for end-
stage liver disease (MELD) score was also calculated
based on the results of lab data for all participants.

Statistical analysis

The data was stored in a SPSS software, version 25.0,
Chicago, USA. Qualitative data analysis was performed
using chi-square test. Quantitative data was expressed as
the mean and standard deviation, and the differences be-
tween the groups were examined using two independent
¢t tests and Mann-Whitney test, where appropriate.
Robust Poisson regression models were used to estimate
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prevalence ratio (PR) and 95% confidence interval (CI)
to evaluate the association of various independent clin-
ical and laboratory variables on the types of BCS. The
Kaplan—Meier method and log rank test was used for
comparing hospital length of stay (LOS) between groups,
defining in-hospital mortality as the main event. P value
lower than 0.05 was considered as significant difference.

Results

In total, 60 patients were included in this study, of
whom 17 (28.3%) had acute BCS and 43 (71.7%) partici-
pants were considered as the chronic BCS group. The
median/mean age (SD) was 37.5/37.68 (12.78) years ran-
ging from 19 to 90 years. Twenty-one (35.0%) and 39
(65.0%) patients were male and female, respectively.
Diagnosis was made in 58 patients based on Doppler
ultrasound and MRI, while 2 patients underwent direct
venography due to uncertain results in imaging studies.
The most common predisposing factor of BCS was mye-
loproliferative neoplasms (8.3%). Overall, 22 (36.7 %) pa-
tients had Fars ethnicity and 19 (31.7 %) were smokers.
The demographic and clinical characteristics of the par-
ticipants are shown in Table 1.

Although most of the patients were male, there was no
significant difference compared to women in terms of
acute or chronic BCS (P = 0.24). According to clinical
features, jaundice in chronic BCS group was significantly
higher than acute group (P < 0.001) but there was no
significant difference in other variables between two
groups. The comparison of clinical and demographic
characteristics between acute and chronic BCS is shown
in Table 2.

According to laboratory parameters, levels of PTT, INR,
bilirubin, and end-stage liver disease (MELD) score in
chronic BCS were significantly higher than acute group.
There were no significant differences between the two
groups in other laboratory variables such as hemoglobin,
platelet, alanine transaminase (ALT), aspartate transamin-
ase (AST), albumin, protein, and ascitic fluid parameters.
The comparison of laboratory parameters between acute
and chronic BCS is shown in Table 3.

Robust Poisson regression models was used for esti-
mating the PRs and 95% Cls to evaluate the association
of various clinical and laboratory variables on the types
of BCS. Spontaneous bacterial peritonitis (PR 1.289; 95%
CI 1.115-1.489; P = 0.001) and jaundice (PR 1.308; 95%
CI 1.148-1.490; P < 0.001) were significantly associated
with chronic than acute BCS. However, other variables
including gender, age, encephalopathy, gastrointestinal
(GI) bleeding, and renal failure were not significantly as-
sociated with acute compared to chronic BCS group
(Table 4).

According to laboratory parameters, the levels of INR
(PR 0.953; 95% CI 0.918-0.989; P = 0.012), BUN (PR
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Table 1 Demographic and clinical characteristics of participants
with Budd—Chiari syndrome (n = 60)

Gender
QAearfal . 21 (35.0%)
39 (65.0%)
Age (years); mean + SD 3768 +12.78
Ethnicity
;irrsk . 22 (367 %)
Arabs 15 (25.0%)
Lurs 5 (8.3%)
Kurds 5 (8.3%)
Baloch 4 (6.7%)
0,
Mazandarani 4 (6.7%)
Turkomen 3 (50%)
2 (3.3%)
Past medical history
Myeloproliferative neoplasms o 5 83%
Paroxysmal nocturnal hemoglobinuria 3 (5.0%)
Myelodysplastic syndromes 5 (3'3;)
Antiphospholipid syndrome : (1‘70/0)
Protein C deficiency 1 (]'7(;)
Lymphoma : (1‘70/0)
Positive human immunodeficiency virus 1 (]'7[;)
Systemic lupus erythematosus 3 (5‘00/0)
Pseudotumor cerebri 1 (]'7%(;)
Diabetes mellitus 3 (5.0%)
Cigarette smoking 19 (31.7 %)
Alcohol use 12 20.0 (%)
Abdominal pain 46 (76.7%)
Jaundice 29 (48.3%)
Ascites 60 (100.0%)
Spontaneous bacterial peritonitis ' 5 (8.3%)
Gastrointestinal bleeding ! 16 (26.7%)
Encephalopathy 14 (23.3%)
Renal failure 12 (20.0%)
Hospital length of stay (days); mean + SD 11.22 + 798
Mortality 6 (10.0%)

'Spontaneous bacterial peritonitis was defined as ascitic fluid
polymorphonuclear leukocyte count > 250 cells/mm? and positive ascitic fluid
culture; gastrointestinal bleeding including hematemesis and melena

0.996; 95% CI 0.993—-1.000; P = 0.039), and MELD score
(PR 1.024; 95% CI 1.012-1.037; P < 0.001) in chronic
group were significantly higher than in the acute BCS.
However, the levels of other variables including platelet,
PTT, total bilirubin, and ascitic fluid parameters did not
differ significantly between the two groups (Table 5).
The median/mean (SD) hospital LOS in patients with
acute BCS was 12/13.29 (10.042) days and in chronic
BCS patients was 9/10.40 (6.97) days. The Kaplan—Meier
method and log rank test for comparing hospital LOS
between acute and chronic BCS patients showed that
there was no significant difference between the two
groups (P = 0.34). Hospital LOS curves for patients with
acute and chronic BCS are shown in Fig. 1. The in-
hospital mortality rate was 1 (5.9%) and 5 (11.6%) in
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Table 2 Comparison of clinical and demographic characteristics between acute (n =

syndrome (BCS)
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17) and chronic (n = 43) Budd-Chiari

Variables Acute BCS; N (%) Chronic BCS; N (%) P value
Gender? 0.241

,;/;an‘fale 4 (23.5%) 17 (39.5%)

13 (76.5%) 26 (60.5%)

Age (years); mean * SD 3447 +£11.07 38.95 + 13.30 0.224
Ethnicity’ 0.649

Fars

Others 7 (41.2%) 15 (34.9%)

10 (58.8%) 28 (65.1%)

Abdominal pain’ 13 (76.5%) 33 (76.7%) 0.982
Jaundice' 2(11.8%) 27 (62.8%) < 0,001
Dyspnea’ 4 (23.5%) 15 (34.9%) 0.39%
Peripheral edema’ 8 (47.1%) 5 (58.1%) 0437
Fever' 4 (23.5%) 4 (326%) 0492
Vomiting1 13 (76.5%) 5 (58.1%) 0.184
Weight loss’ 13 (76.5%) 7 (62.8%) 0311
Encephalopathy’ 2 (11.8%) 2 (27.9%) 0.183
Gastrointestinal bleeding 2 (11.8%) 4 (32.6%) 0.101
Spontaneous bacterial peritonitis’ 0 (0.0%) 5(11.6%) 0.142
Renal failure' 1 (59%) 1(25.6%) 0086
Cigarette smoking1 3 (17.6%) 16 (37.2%) 0.142
Alcohol use' 1 (59%) 1(256%) 0.081

'Chi-square test
2T test

patients with acute and chronic BCS, respectively, but
there was no significant difference between the two
groups (P = 0.45). There was no significant association
between the predisposing causes of BCS and the increase
in in-hospital mortality. The mean (SD) age of patients
who died in hospital was 35.50 (6.25) years, and there
was no significant association between patients’ age and
increased mortality (P = 0.66).

Discussion

BCS is a rare vascular disease of the liver with het-
erogeneous clinical manifestations caused by obstruc-
tion of hepatic venous outflow. According to the
etiology of the disease, BCS is classified as primary
and secondary. Primary BCS is caused by acquired
conditions such as myeloproliferative neoplasms, her-
editary conditions such as Factor V Leiden, and sys-
temic prothrombotic conditions. Secondary BCS is
caused by vascular compression due to pyogenic in-
fectious process or benign and malignant tumors [1,
2]. Regardless of the cause of the venous outflow ob-
struction, increased hepatic sinusoidal pressure and
portal hypertension occur rapidly, leading to ischemic
damage to the hepatocytes, followed by nodular re-
generation, fibrosis, and eventually cirrhosis. In

addition, large regenerative nodules may in turn lead
to compression of intrahepatic veins [1, 4].

This study is the first report to compare the clinical
features, laboratory parameters, and outcomes between
acute and chronic BCS from Iran. This cross-sectional
study showed that spontaneous bacterial peritonitis and
jaundice were significantly associated with the chronic
group compared with the acute group. The study also
showed that levels of MELD score, INR, and BUN in
chronic BCS was significantly higher than in the acute
group. There was no significant difference between the
outcomes of the two groups in terms of hospital LOS
and mortality. In our patients the most common predis-
posing factor for BCS were myeloproliferative neo-
plasms, paroxysmal nocturnal hemoglobinuria, and
systemic lupus erythematosus (Table 1)

The definitions of acute and chronic of BCS are not
clearly defined [9]; however, most studies have classified
the BCS with an onset of less than 6 months as acute
and more than 6 months as chronic [3, 5, 6]. When BCS
is suspected, color Doppler ultrasound is typically the
first imaging procedure with high sensitivity and specifi-
city [8]. Doppler ultrasound, MRI, and computed tomog-
raphy are usually sufficient to diagnose BCS. Liver
biopsy is only useful if the thrombosis is limited to the
small intrahepatic veins and the large vessels appear
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Table 3 Comparison of laboratory parameters between acute (n = 17) and chronic (n = 43) Budd-Chiari syndrome (BCS)

Variables Acute BCS; N (%) Chronic BCS; N (%) P value Normal range
White blood cells; pl1 838647 + 3412.33 8837.21 £ 5014.17 0.902 4000-10,000
Hemoglobin; g/dL2 1151+ 198 1143 + 231 0.901 12-16
Platelet; pl' 257,058.82 + 228,189.47 15544186 + 121,008.32 0.075 140,000-400,000
PTT; seconds’ 37.34 + 444 4573 £ 17.63 0.016 25-35

INR*’ 1.77 £ 071 304 £ 2.16 0.003 <11
Aspartate transaminase; 1U/L’ 123.06 + 152.68 140.09 + 205.22 0.844 < 31
Alanine transaminase; /L’ 189.82 + 271.73 133.56 + 207.81 0.634 < 31
Alkaline phosphatase; 1U/L” 32094 + 191.68 307.65 £ 155.08 0.781 64-306
Serum albumin; g/dL2 348 + 0.66 330 + 0.68 0356 35-54
Serum protein; g/dL? 6.26 + 1.05 6.16 + 1.64 0811 6.0-8.3
Total bilirubin; mg/dL’ 204 + 255 420 + 359 0.020 0.1-12
Direct bilirubin; mg/dL’ 081+ 1.13 194 + 169 0023 <02

Blood urea nitrogen; mg/dL’ 18.77 £ 21.68 2844 + 26,51 0.071 7-20
Creatinine; mg/dL1 099 + 037 149 +1.70 0.645 0.8-1.2
Blood sugar; mg/dL’ 98.77 £ 50.55 104.30 £ 49.95 0475 70-99
Ascitic fluid cell counts; pL' 587.24 + 93340 2527.72 + 7496.39 0.123 -

Ascitic fluid albumin; g/dL1 145 + 050 126 £ 0.75 0.230 -

Ascitic fluid protein; g/dL’ 202 £ 069 200+ 1.22 0480 -

SAAG? 2.03 £ 050 204 £ 071 0.754 -

SAAG® 0 (0.0%) 3 (7.0%) 0.551 -

Low 17 (100.0%) 40 (93.0%)

High

MELD score’ 14.65 + 742 2400 = 10.17 < 0.001 -

PTT partial thromboplastin time, INR international normalized ratio, SAAG serum-ascites albumin gradient, MELD model for end-stage liver disease

'Mann-Whitney test
2T test
3Chi-square test

normal on imaging [2, 7]. In our study, most patients
were in the chronic BCS group.

The clinical manifestations of BCS are heterogeneous
and depend on the extent and speed of the obstruction
of the hepatic venous outflow and the presence of collat-
eral venous ducts. All of our participants were symptom-
atic, although the literature reported that up to 20% of
patients with BCS were asymptomatic [1]. This differ-
ence may be due to the fact that all of our participants
were referred from other centers for diagnostic and
therapeutic procedures and were hospitalized, so we did
not evaluate outpatients. Although the classic triad of
abdominal pain, ascites, and hepatomegaly is common
in BCS patients, other clinical features, including fever,
pedal edema, truncal hepatic veins, GI bleeding, and
hepatic encephalopathy, may be seen in this disease [1].

In a study by Darwish Murad et al. [10], they found
that 61% and 83% of patients with BCS had ascites and
abdominal pain, while esophageal bleeding and hepatic
encephalopathy have been reported in approximately 5%
and 9% of their patients, respectively. The frequency of
all of these manifestations was higher in our results.

76.7% of our patients had abdominal pain, while GI
bleeding and hepatic encephalopathy in our participants
was about 15%, but there was no significant difference in
terms of these manifestations between acute and chronic
BCS. Another complication of liver failure is spontan-
eous bacterial peritonitis, which was significantly higher
in our study in the chronic group than in the acute
group.

In a study conducted by Mahmoud et al. [11] on BCS
patients, the frequency of abdominal pain (84%) and
hepatic encephalopathy (36%) was higher than our re-
sults, while the frequency of peripheral edema (4%), GI
bleeding (9%), jaundice 4 (9%), and vomiting (27%) was
less than our study. According to clinical manifestations,
in our research, the presence of jaundice in chronic BCS
was significantly higher than acute group, but there was
no significant difference in other clinical features includ-
ing peripheral edema, and fever between two groups
(Tables 2 and 4).

Serum aminotransferases, alkaline phosphatase, serum
albumin, serum bilirubin, and prothrombin may be nor-
mal or high in patients with BCS [12]. In our
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Table 4 Robust Poisson regression models estimating prevalence ratio (PR) and 95% confidence interval (Cl) to evaluate the
association of various independent variables on the types of Budd-Chiari syndrome

Variable Crude model Adjusted model
PR (95% Cl) P value PR (95% ClI) P value
Gender 0.209 0.739
Female 0921 (0.810-1.047) 1022 (0897-1.165)
Male
10 10
Age 1003 (0.999-1.008) 0.144 1001 (0.996-1.005) 0706
Jaundice < 0.001 < 0.001
Les 1274 (1.123-1.444) 1308 (1.148-1.490)
(6]
10 10
Vomiting ss 0.154 0.094
Les 0912 (0.803-1.035) 0904 (0.803-1.018)
(6]
10 10
Encephalopathy 0.111 0.569
Les 1.109 (0.977-1261) 1039 (0911-1.184)
(6]
10 10
Gastrointestinal bleeding 0.047 0.114
Les 1130 (1.002-1275) 1087 (0.980-1206)
(6]
10 10
Renal failure 0.017 0.826
Kles 1150 (1.026-1.289) 1014 (0893-1.152)
(6]
10 10
Spontaneous bacterial peritonitis < 0.001 0.001
Les 1.183 (1.100-1.271) 1289 (1.115-1.489)
(6]
10 10
Cigarette smoking 0.099 0911
Les 1111 (0.980-1.258) 0992 (0.865-1.138)
(6]
10 10
Alcohol use 0.017 0.208
Les 1150 (1.026-1289) 1075 (0.961-1204)
° 10 10

Table 5 Robust Poisson regression models estimating prevalence ratio (PR) and 95% confidence interval (Cl) to evaluate the
association of various laboratory parameters on the types of Budd—Chiari syndrome

Variable Crude model Adjusted model

PR (95% ClI) P value PR (95% ClI) P value
PTT 1.004 (1.001-1.006) 0.003 1.002 (1.000-1.005) 0.086
INR 1.037 (1.013-1.062) 0.002 0.953 (0.918-0.989) 0012
Platelet 1.000 (1.000-1.000) 0.009 1.000 (1.000-1.000) 0.083
Total bilirubin 1.021 (1.005-1.038) 0.012 001 (0.980-1.022) 0.961
Blood urea nitrogen 1.002 (0.999-1.004) 0.139 0.996 (0.993-1.000) 0.039
Ascitic fluid cell counts 1.000 (1.000-1.000) 0.005 1.000 (1.000-1.000) 0326
Ascitic fluid albumin 0.951 (0.868-1.042) 0.281 0.978 (0.894-1.071) 0.638
MELD score 1.010 (1.005-1.015) < 0.001 1.024 (1.012-1.037) < 0.001

PTT partial thromboplastin time, INR international normalized ratio, MELD model for end-stage liver disease
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participants, although the mean ALT, AST, bilirubin,
INR, and PTT were high in both acute and chronic
groups, the differences between the two groups were
significant only in bilirubin, INR, and PTT. In a study
by Rautou et al. [13], in 96 BCS patients, they con-
cluded that high levels of ALT reflected acute and se-
vere but potentially reversible ischemic liver cell
necrosis. Another study of 45 BCS patients who were ad-
mitted to four medical centers concluded that serum ALT
appeared to be a prognostic indicator [14]. Serum creatin-
ine levels can also be high, usually due to pre-renal dys-
function [12], and may be associated with patient death
[15]. The levels of BUN and creatinine in the chronic
group of our patients were higher than acute, which was
significant in terms of BUN.

The classic composition of ascitic fluid in BCS is
high SAAG (> 1.1g/dL) [1, 12]. All patients with
acute BCS in our study had high SAAG ascites, but
7% of patients in the chronic group had low SAAG
ascites (Table 3); the reason for this difference was
unclear and requires further research with higher
sample size. Although standard laboratory analyzes
are of little help in diagnosing BCS, they are useful in
predicting the severity of the disease, the likelihood of
death, and the possible response to treatment. One of
the common prognostic indices in BCS is the MELD
score [1, 7]. MELD score and INR in chronic BCS
group of our patients were significantly higher than
the acute group (Table 5).

An important limitation in our research was that only
symptomatic hospitalized participants were studied, so
the results of this study may not be generalizable to
asymptomatic patients. Another limitation of our study

was that it was conducted in a single center, but the main
strength of our research was the optimal evaluation of clin-
ical features as well as the detailed assessment of laboratory
parameters in acute and chronic BCS patients.

Conclusions

The present study found that the spontaneous bacterial
peritonitis, jaundice, increased levels of MELD score,
INR, and BUN were significantly associated with the
chronic group compared with the acute group. The hos-
pital LOS and mortality rate between the two groups did
not differ significantly. Further research is recommended
to clarify this issue.
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