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Abstract: Background and Aims: The gut flora and bacterial translocation play an important role in the
pathogenesis of certain complications of cirrhosis as hepatic encephalopathy (HE), spontaneous bacterial
peritonitis (SBP) and Hepatorenal syndrome(HRS). Diagnosis of these complications continues to be a major
clinical problem. Calprotectin is a cytosolic protein with immunmodulatory, antimicrobial and antiproliferative
action that is predominantly found in neutrophils, monocytes and macrophages as well as in T and B
lymphocytes. The measurement of fecal calprotectin (FC) level is a sensitive and non-invasive marker that
determines an active inflammation in the gastrointestinal system The aim of this study was to study the
diagnostic value of FC as a predictor for certain complications in cirrhotic patients as HE, SBP and HRS.
Patients and Methods: This study included 100 subjects.They were divided into five groups: 20 healthy
subjects as a control, 20 patients with liver cirrhosis without complications, 20 patients with SBP, 20 patients
with HE and 20 patients with HRS. All studied groups were subjected to full history taking, complete clinical
examination and routine laboratory investigations and microbiological analysis of ascetic fluid. Fecal
calprotectin concentration was measured (by ELISA). Results: Fecal calprotectin concentrations were higher in
cirrhotics (76+15 mg/kg) compared with controls (31.2+9 mg/kg) (P<0.001). Comparison between HE(364+83
mg/kg ), SBP (273442 mg/kg)and HRS(450+5 mg/kg) groups as regard FC showed statistically highly
significant difference (P<0.001). Comparison between cirrhotic(76+15 mg/kg),low grade HE(239+19 mg/kg)
and High grade HE (489+23mg/kg)groups as regard FC showed statistically highly significant difference
(P<0.001). Fecal calprotectin had sensitivity of 90% and specificity of 60% in prediction of HE with PPV and
NPV of 67% and 94% respectively at cut off value of 280mg/kg with AUC of 0.72, on the other hand FC had
sensitivity of 95% and specificity of 43% with PPV and NPV of 50% and 96% respectively at cut off value
190mg/kg with AUC of 0.47in prediction of SBP group. As regard HRS group, FC had sensitivity of 90% and
specificity of 88% with PPV and NPV of 90% and 97% respectively at cut off value of 340mg/kg with AUC of
0.94. Conclusions and Recommendations: FC was significantly elevated in cirrhotic patients with significant
correlation emerged between elevated FC and complications as HE, SBP and HRS. And we recommend the use
FC as a promising, simple, non-invasive and rapid screening test to make a diagnosis of these complications.
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1. Introduction (SIBO), gut dysmotility, increased intestinal
Patients with liver cirrhosis have an increased permeability and impaired defense mechanisms are
risk of infections mainly the 'spontaneous' infection regarded as major risk factors for BT ®!. Small
of ascites or spontaneous bacterial peritonitis (SBP) intestinal bacterial overgrowth is common in liver
which is present in approximately 15% of patients cirrhosis due to various causes and is an
with cirrhosis and ascites ™ due to bacterial independent risk factor for systemic endotoxemia,
translocation (BT) ' Over 70% of the cases are implicated in various pathophysiological sequelae
caused by intestinal bacteria and can be prevented of cirrhotic patients and in the pathogenesis of
by selective bacterial decontamination with non- certain complications of cirrhosis as HE,SBP and
absorbed or absorbed antibiotics, which confirms HRS'®.
that the gut is the main source of microorganisms Endotoxin levels are usually elevated in
BlThe gut microflora not only takes part in the patients with decompensated liver disease and
pathogenesis of overt infective episodes and of the more so in patients with HRS. This is believed to
clinical consequences of sepsis, but it also be due to increased BT and portosystemic
contributes to the pro-inflammatory state of shunting!”!. Inflammatory response to infection as
cirrhosis even in the absence of overt infection estimated by levels of cytokines in plasma or
Although accurate mechanisms of BT are ascetic fluid is increased in cirrhotic patients
unknown, small intestinal bacterial overgrowth leading to circulatory dysfunction, splanchnic
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vasodilatation and concomitant renal impairment
and increased mortality. 18-91

Including all stages, the prevalence of HE in
cirrhosis is presumably high and can be diagnosed
in up to 80% of all cirrhotic patients"*'", The gut
flora and BT also play a role in the pathogenesis of
hepatic encephalopathy (HE). A study by Gupta
etal "' demonstrated that bacterial overgrowth is a
responsible factor for minimal HE in cirrhotic
patients’

Calprotectin is a cytosolic protein that belongs
to the S-100 protein group that increases under
conditions such as inflammation, infection, and
malignancy. Fecal calprotectin may increase under
many conditions such as inflammatory bowel
diseases (IBDs). Calprotectin can also be measured
in plasma, synovial fluid, cerebrospinal fluid, oral
fluids and urine. Calprotectin is a calcium and zinc
binding protein. It decreases the local zinc intensity
by binding to zinc. In this way, it deprives mi-
croorganisms of zinc and additionally inhibits
many zinc-dependent enzymes'"*! Calprotectin is a
cytosolic  protein ~ with  immunmodulatory,
antimicrobial and antiproliferative action that is
predominatly found in neutrophils, monocytes and
macrophages as well as in T and B lymphocytes.
The measurement of FC levels is a sensitive and
non-invasive marker that determines an active
inflammation in the gastrointestinal system' ¥
Aim of the work

The aim of this study was to assess the
diagnostic value of FC as a predictor for GIT
inflammation induced complications of cirrhosis as
HE, SBP and HRS.

2. Patients and methods

This case control study was conducted on 100
subjects who were admitted to Ain Shams
University Hospital after written consent. They
were divided into five groups: 20 healthy non
cirrhotic subjects as a control, 20 patients with liver
cirrhosis without complications, 20 patients with
liver cirrhosis complicated by SBP, 20 patients
with liver cirrhosis complicated by HE and 20
patients with liver cirrhosis complicated by HRS

The diagnosis of liver cirrhosis was based on
clinical, laboratory and radiological findings s
'8 The disease severity was based on Child-Pugh
Classification ",

- Assessment of hepatic encephalopathy was
calculated according to West-Haven criteria for
hepatic encephalopathy "*!. which classify HE into
5 stages from 0 to 4 according to Consciousness
(0= Normal,1= Mild lack of awareness, 2=
Lethargic, 3= Somnolent and4= Coma), Intellect
and behavior (0=Normal, 1=Shortened attention
span; impaired addition or subtraction,2=
Disoriented;,3= Gross disorientation and 4=coma )
and Neurological findings (0= Normal,1= Mild
asterixis.2= Obvious asterixis,3= rigidity, clonus.
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Hyper-reflexia and 4= Decerebrate posturing). In
this study, HE was either divided into low grade
HE (stage 1) or high grade HE (> stage 1) while
stage 0 excluded HE.

- The diagnosis of SBP in patients with ascites is
established by definition as ascitic fluid neutrophil
count of more than 250 cells/uL determined via
cytological (manual microscopic cell count ) with
or without positive ascetic fluid culture as the
concentration of bacteria in ascitic fluid of patients
with SBP is usually very low (1 microorganism/ml
or less).™!

- The diagnosis of HRS was selected according to
diagnostic criteria of HRS. 1224l
1-Major diagnostic criteria: Cirrhosis with ascites.
serum creatinine > 1.5 mg/dL. no improvement in
serum creatinine (decrease to a level of
<l.5mg/dL) after at least 2 days with diuretic
withdrawal and volume expansion with albumin.
The recommended dose of albumin is 1 g/kg of
body weight per day up to a maximum of
100 g/day. Absence of shock. No current or recent
treatment with nephrotoxic drugs,and absence of
parenchymal kidney disease as indicated by
proteinuria >500 mg/day, microhematuria (<50
RBC/high power field) and/or abnormal renal
ultrasonography.
2-The minor diagnostic criteria are: Urine volume
< 500 mL/24 h. Urine sodium <10 mEq/L. Urine
osmolality greater than plasma osmolality. Urine
red blood cells < 50 per high power field and serum
sodium <130 mEq/L.
Exclusion criteria: Include all causes of abnormal
FC including inflammatory bowel disease(IBD),
coeliac disease, colorectal carcinoma, active GI
bleeding, certain drugs [e.g. non-steroidal anti-
inflammatory ~ drugs(NSAIDs), anticoagulants,
antibiotic therapy, proton pump inhibitors(PPI)],
food allergy, ongoing alcohol abuse and all patients
who reported about diarrhea were also excluded
from this study as GI infections may cause elevated
FC.
Methodology: All studied groups were subjected
to:
1- Full history taking and complete clinical
examination
2- Routine laboratory investigations including
complete blood count (CBC), liver function
tests(LFT) including serum bilirubin( total
and direct ), serum albumin, prothrombin
time, serum aspartate transaminase
(AST),serum alanine transaminase (ALT),
and alkaline phosphatase, kidney function
tests(KFT) including serum urea, creatinine
and blood urea nitrogen, electrolytes
including serum sodium, potassium and
urinary sodium excretion, viral markers
including HBsAg and HCVAb,blood sugar,
urine and stool analysis, and alpha fetoprotein
(AFP).
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3- Ascetic fluid sample for all patients with liver
cirthosis and ascites was obtained under
complete aseptic conditions. Approximately
30 ml of ascetic fluid was aspirated and
divided into two syringe one for cell count
type and differential, chemistry including
protein, albumin, glucose, lactate
dehydrogenase (LDH) and the other for
bedside inoculation in two blood culture
bottles ( Oxoid gas capture system aerobic
and anaerobic) followed by subculture of
bottles with positive signal on conventional
plates™™” Microbial identification was done
using routine biochemical reactions & culture
morphology.  Antimicrobial  susceptibility
testing was done for each pathogen according
to CLSI recommendation 20141,
Additionally rapid diagnosis of spontaneous
bacterial peritonitis was done using of reagent
strips that detect leukocyte esterase which was
developed for use in urine analysis (Combur
strips, USA) with a threshold of >50 PMN
cells/mm3¢!

4- Measurement of fecal calprotectin

concentration: Samples obtained for FC
measurement were collected in screw- caped
disposable plastic containers and stored in
aliquots at -20 °C until analysis. Fecal
calprotectin  concentration was measured
using a commercial enzyme linked
immunoassay (ELISA) method (Calprest,
Dynex Elisa Eurospital, Trieste, Italy). The
FC concentration results were expressed in
mg of FC per kilogram of wet feces.
Normal  ranges:  according to  the
manufacturer’s instructions, the median value
in healthy adults is about 25 mg/kg while
samples giving values above 50 mg/kg are
regarded as positive.

5- Abdominal ultrasound (US).

Statistical Methodology:

Analysis of data was done using SPSS
(statistical program for social science version 17)
as follows: Description of quantitative variables as
mean, SD and range, description of qualitative
variables as number and percentage. Chi-square
test was used to compare qualitative variables
between groups. Unpaired t-test was used to
compare quantitative variables, in parametric data
(SD<50% mean),Mann Whitney Willcoxon test
was used instead of unpaired t-test in non
parametric data (SD>50%mean),ANOVA test (one
way analysis of variance) was used to compare
more than two groups as regard quantitative
variable,Spearman correlation co-efficient test was
used to rank variables versus each other positively
or inversely.ROC Curve (receiver operator
characteristic curve ) was used to find out the best
cut off value, and validity of certain variable.
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sensitivity = true +ve /true +ve + false —ve = ability
of the test to detect +ve cases, specificity = true -
ve/true-ve+ false +ve = ability of the test to exclude
negative cases, positive predictive value (PPV) =
truetve /truet+ve +Halse +ve = % of true +ve cases
to all positive, and negative predictive value
(NPV)= true-ve /true-ve + false —ve = % of the true
—ve to all negative cases. P value >0.05
insignificant, P<0.05 significant and P<0.01 highly
significant *’!

3. Results

Comparison between the studied groups as
regard age and gender showed statistically no
significant difference. (Table 1)

Comparison between the studied groups as
regards various laboratory data showed statistically
highly significant difference using one way
ANOVA test. (Table 2)

Comparison between the studied groups as
regard FC showed statistically highly significant
difference using one way ANOVA test
(P<0.001)with lowest value in the control group
(31.249 mg/kg) and highest value in the HRS
group (450+5 mg/kg). (Table 3&figure 1)

Comparison between control (31.2+9 mg/kg)
and cirrhotic (76+15 mg/kg) groups as regard FC
showed statistically highly significant difference
(Table 4)

Comparison between control, cirrhotic and
SBP groups as regard FC showed statistically
highly significant difference using one way
ANOVA test (P<0.001)with lowest value in the
control group (31.249 mg/kg) followed by
cirrhotic(76+15 mg/kg) with highest value in the
SBP group(273+42 mg/kg). (Table 5)

Comparison between control, cirrhotic and
HRS groups as regard FC showed statistically
highly significant difference using one way
ANOVA test (P<0.001) with lowest value in the
control group(31.2+9 mg/kg) followed by
cirrhotic(76+15 mg/kg) with highest value in the
HRS group (450+5 mg/kg). (Table 6)

Comparison between control, cirrhotic and HE
groups as regard FC showed statistically highly
significant difference using one way ANOVA
test(P<0.001) with lowest value in the control
group (31.249 mg/kg) followed by cirrhotic(76+15
mg/kg)with highest value in the HE group(364+83
mg/kg). (Table 7)

Comparison between cirrhotic,low grade HE
and High grade HE groups as regard FC showed
statistically highly significant difference using one
way ANOVA test (P<0.001) with lowest value in
the cirrhotic group (76+15 mg/kg)followed by low
grade HE (239+19mg/kg) with highest value in the
high grade HE group(489+23mg/kg). (Table 8)

Comparison between HE, SBP and HRS
groups as regard FC showed statistically highly
significant difference using one way ANOVA test
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with lowest value in the SBP group (273+42
mg/kg) followed by HE group (364+83)and highest
value in the HRS group (450+5 mg/kg). (Table 9)

Table 10 showed that FC had sensitivity of
90% and specificity of 60% in prediction of HE
with PPV and NPV of 67% and 94% respectively
at cut off value of 280mg/kg with AUC of 0.72, on
the other hand FC had sensitivity of 95% and
specificity of 43% with PPV and NPV of 50% and
96% respectively at cut off value 190mg/kg with
AUC of 0.47in prediction of SBP group. As regard
HRS group, FC had sensitivity of 90% and
specificity of 88% with PPV and NPV of 90% and
97% respectively at cut off value of 340mg/kg with
AUC of 0.94.( Figure2-4)

Table 11 and 12 showed culture results of
ascetic fluid in SBP patients, it was divided into
culture  positive  neutrocytic  ascites  of
monomicrobial infection 9/20 (45%) and culture
negative neutrocytic ascitis 11/20 (55 %) with no
statistical significant difference p>0.05. However,
leucocyte reagent strips showed 100% sensitivity
compared to neutrophil count. Culture results
showed growth of Ecoli 5/9(55.6%) followed by
klebsiella pneumonia 3/9(33.3%), both isolates
showed extended spectrum beta lactamase
production (ESBL) which was only sensitive to
carbapenems (imipenem& meropenem) and one
Enterococci isolate 1/9(11.1%) which was sensitive
to penicillin and ampicillin.

Table (1) Comparison between the studied groups as regard age and gender

Variables control cirrhosis HE SBP HRS P value
(n=20) (n=20) (=20) (n=20) (n=20)
Age (meantSD) 49.549 52.6+8 50.5+4 50.3+2 51.6+1.7 >0.05
Gender
Male 8(40%) 15(75%) 10(50%) 11(55%) 14(70%) >0.05
Female 12(60%) 5(25%) 10(50%) 9(45%) 6(30%)
Table (2) Comparison between the studied groups as regards various laboratory data
Variables control cirrhosis HE SBP HRS P value
(n=20) (n=20) (n=20) (n=20) (n=20)
HB (gnvdl.) 12.6+1. 9.9+2 9,140.8 10+0.8 8.6+1 <0.001
Platelets(mm3) 352438 100+20 75420 79.9+26 68+9 <0.001
WBCs(mm3) 5.5+1 4+1.3 4.6+1.6 9.5+4 4342 <0.001
PT (Sec.) 12.1+2 15.241.6 18.5+2 18.6+2 20+3 <0.001
INR 1+0.04 1.4+0.6 1.8+0.4 1.9+0.4 1.9+0.3 <0.001
Bilirubin (mg/dl.) 0.8540.2 1.540.3 2.940.3 1.840.3 4.6+2 <0.001
ALT (IU/L) 22.6+4 49+22 80439 73437 108+90 <0.001
AST (IU/L) 25+15 53420 61+23 57423 88+29 <0.001
Albumin (gm/dl.) 3.9+1.2 3.541.1 2.240.3 2.1+40.4 1.9+0.3 <0.001
Na( mmol/L) 135+1 137+1.1 126+2 126.745 119+6 <0.001
K( mmol/L) 4.1+0.4 4+0.3 3.6+0.4 3.440.5 4.7+1 <0.001
RBS(mg/dl) 114+7.7 148+41 135475 124+40 108+14 <0.001
Cr(mg/dl) 0.8340.2 0.8640.2 1.15+ 0.6 0.97+0.40 3.240.5 <0.001
BUN(mg/dl) 15.143 21.548 27+11 26+10 81+12 <0.001
Table (3) comparison between studied groups as regard fecal calprotectin
Variables control cirrhosis HE SBP HRS P value
(n=20) (n=20) (n=20) (n=20) (n=20)
Calprotectin 31.249 76+15 364483 273+42 450+5 <0.001
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620.004
na:}
520.004
=
E=] 310,00 ‘@‘
]
2
g 200,004 = 058
100,00
i
5

T T
eontrols errhosi

T
he

code

hr

Figure (1) comparison between studied groups as regard fecal calprotectin
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Table (4) comparison between control and cirrhotic groups as regard fecal calprotectin

. control cirrhosis
Variables (1=20) (n=20) P value
Cz(llg:;/)lt(egc;m 31.249 76+15 <0.001
Table (5) comparison between control, cirrhotic and SBP groups as regard fecal calprotectin
Variabl control cirrhosis SBP Pal
ariables (n=20) (n=20) (n=20) value
Cz("gl; ‘}lt(egc;‘“ 31.249 76415 273442 <0.001
Table (6) comparison between control, cirrhotic and HRS groups as regard fecal calprotectin
. control cirrhosis HRS
Variables (n=20) (n=20) (1=20) P value
Ca(lglr;/gt)‘“ 31.249 76+15 45045 <0.001
Table (7) comparison between control, cirrhotic and HE groups as regard fecal calprotectin
Variables control cirrhosis HE P value
b (n=20) (n=20) (n=20) vaiu
Ca('ﬂlrg/fgt)‘“ 31.249 76+15 364483 <0.001
Table (8) comparison between cirrhotic, low grade HE and high grade HE groups as regard fecal calprotectin.
. cirrhosis Low grade HE High grade HE
Variables (n=20) (n=10) (=10) P value
Cz("gl; ‘}lt(egc;'“ 76+15 239+19 489423 <0.001
Table (9) comparison between HE, SBP and HRS groups as regard fecal calprotectin
. HE SBP HRS
Variables (n=20) (1=20) (1=20) P value
Ca(llr’nr;fgt)‘“ 364483 273442 450+5 <0.001
Table (10) Validity of calprotectin in prediction of HE, SBP and HRS
Variables Best cut AUC Sensitivity Specificity PPV NPV
HE 280 mg/kg 0.72 90% 60% 67% 94%
SBP 190 mg/kg 0.47 95% 43% 50% 96%
HRS 340 mg/kg 0.94 90% 88% 90% 97%
ROC Curve
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Figure (2): Roc curve for prediction of HE by using fecal calprotectin
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Figure (3): Roc curve for prediction of SBP by using fecal calprotectin
ROC Curve
1.0
0.8
_4? 0.6
=
.‘%
[ =
& 0.4
0.2
0.0 T T T T
0.0 0.2 0.4 0.6 0.8

1 - Specificity

Figure (4): Roc curve for prediction of HRS by using fecal calprotectin

Table (11): Culture results of neutrocytic ascites in SBP patients. (n=20)
positive Negative
P value
Variables no % no %
9 45 11 55 P >0.05
Table (12): Isolated organisms in culture positive ascetic fluid in SBP patients (n=9)
E coli Klebsiella pneumonia Enterococci
no % no % no %
5 55.6 3 333 1 11.1
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4. Discussion

In the present study, the median FC were
significantly higher in cirrhotic patients (76+15
mg/kg ) compared with control group (31.24+9
mg/kg) despite of a careful exclusion of other
causes of abnormal FC ie IBD, coeliac disease,
colorectal carcinoma, active GI bleeding, certain
drugs (e.g. NSAIDs, anticoagulants, antibiotic
therapy and PPI), food allergy, alcohol abuse and
diarrhea. This may be explained by Small Intestinal
bacterial overgrowth in patients with liver cirrhosis
and intestinal barrier dysfunction in liver cirrhosis
leading to infiltrates of the intestinal mucosa with
neutrophils, transmucosal passage of bacteria, the
essential step for bacterial translocation, which has
been identified as a key event in the pathogenesis
of life-threatening infections in cirrhosis.” *! this
result agree with Gundling et al. ®" who reported
that the median FC were significantly higher in
cirrhotic patients (65.8 mg/kg )compared with
control group(17.5 mg/kg) [P < 0.001] and
concluded that, elevated FC in cirrhotic patients as
opposed to the control group may be caused by a
regional (primary) intestinal inflammation which is
not secondary the result of a systemic inflammatory
reaction. Therefore, FC is even increased in
cirrhotic patients without inflammation of GI tract.
This result also agree with Yagmur et al *'' who
found significantly elevated FC in patients with
advanced disease and a trend towards higher levels
of FC in subjects with alcoholic cirrhosis.
However, Montalto et al. **' and Gundling et
al.®" found no significant correlation with a certain
etiology of cirrhosis and level of FC.

Hepatic encephalopathy (HE) describes a
spectrum of potentially reversible neuropsychiatric
abnormalities seen in patients with liver
dysfunction after exclusion of unrelated neurologic
and/or metabolic abnormalities. It may be clinically
apparent in as many as one third of cirrhotic
patients and, if rigorously tested, up to two thirds
have some degree of mild or subclinical HE.®*! In
our study, a significant association emerged
between elevated FC and HE with mean value of
(364+83 mg/kg) and when we use FC in prediction
of HE, it had a sensitivity of 90% and specificity of
60% with PPV and NPV of 67% and 94%
respectively at cut off value of 280mg/kg with
AUC 0f 0.72.

Comparison between cirrhotic,low grade
HE and High grade HE groups as regard FC
showed statistically highly significant difference
using one way ANOVA test (P<0.001) with lowest
value in the cirrhotic group (76+15 mg/kg)followed
by low grade HE (239+19mg/kg) with highest
value in the high grade HE group(489+23mg/kg).
Gundling and colleagues found a
significant association emerged between elevated
FC and HE grading as measured by West-Haven
criteria (P < 0.001). Differentiating gradings of 0
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and 1 from 2 and 3 resulted in a sensitivity of 94%
and a specificity of 95% using an optimal cut point
of 164 mg/kg (P < 0.001). And conclude that, FC
may serve as a screening tool to identify cirrhotic
patients with HE. Furthermore, assessment of FC
may facilitate grading of HE-severity which may
be sometimes subjective when using only clinical
criteria.

The high level of FC in patients with HE may
be explained by SIBO. Gupta and colleagues '
studied the role of bacterial overgrowth of the
small intestine among patients with minimal HE,
55.9% of patients with cirrhosis had minimal HE.
Among these patients with minimal HE, (38.6%)
had SIBO, while (8.9%) of patients without
Minimal HE had SIBO (p <0.001). The prevalence
of SIBO was higher in patients with Child- Pugh
classes B and C (69.2%) compared to those in class
A (30.8%).

Spontaneous bacterial peritonitis is a frequent
and severe complication in patients with cirrhosis
and ascites that occurs in the absence of an evident
intra-abdominal and surgically treatable source of
infection, such as the perforation or inflammation
of intra abdominal organs. P*3!  Although the
precise mechanism(s) underlying the development
of SBP have not been fully clarified, bacterial
translocation is believed to be the most important
causative factor. In addition, several conditions
frequently noted in cirrhotic patients, including
alterations in gut flora, increased intestinal
permeability and a compromised immune system
have been reported to be involved in disease-
related bacterial translocation and the subsequent
onset of SBP ¢!,

As regards diagnosis of SBP, the ascitic fluid
neutrophil count of more than 500 cells/uL is the
single best predictor of spontaneous bacterial
peritonitis, with a sensitivity of 86% and specificity
of 98%. Lowering the ascitic fluid neutrophil count
to more than 250 cells/pL results in an increased
sensitivity of 93% but a lower specificity of 94%.
(For simplicity, a threshold of 250 cells/uL) was
used in this study with or without positive ascetic
fluid culture) according to lata et al ™. In this
study ascetic fluid culture succeeded in diagnosis
of 9/20 (45%) of SBP cases (monomicrobial
infection by Ecoliklebsiella and Enterococci )
compared to neutrophils count, while 11/20 (55%)
was CNNA with no significant difference. This
was in agreement with Enomoto et al *® who
recommended to inoculate the ascitic fluid into
blood culture bottles at the patient's bedside in
order to increase the sensitivity of the bacterial
culture approximately 80%, namely, between 72%
and 90% of cases assessed using the culture-bottle
method. However, lata et al ™ reported that 50%
of patients with SBP were CNNA. It may be due
to different stages of infection either early or late
stages with bacterial colony count below the
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detection limit despite use of bedside inoculation
culture that improve the sensitivity. Nonetheless,
these patients should be treated just as aggressively
as those with positive culture results.

An exciting new development in the rapid
diagnosis of spontaneous bacterial peritonitis is the
proposed use of reagent strips that detect leukocyte
esterase, which can be read at the bedside. In a
pilot study done by Enomoto et al ! that
compared the reagent strips with the manual
laboratory polymorphonuclear leukocyte count, the
strips achieved a 100% sensitivity in diagnosis of
spontaneous bacterial peritonitis this was in
agreement with our results.This diagnostic method
holds promise in replacing manual cell counting,
which is time-consuming and is often unavailable
in many laboratories "after hours". Use of these
reagent strips may result in a significant reduction
of the time from paracentesis to presumptive
diagnosis and antibiotic treatment of spontaneous
bacterial peritonitis.

In our study, culture results showed growth of

enterobacterecae resistant strain,this was in
accordance  with  Danulescu and his
colleague[36],they recommended that Empirical

therapy of nosocomial SBP with third-generation
cephalosporin was often inefficient due to the high
prevalence of multiresistant (MR) bacteria.

In our study we compared FC between
control and cirrhotic subjects with and without
SBP. Median FC was higher when SBP was
present. This difference was highly significant (P <
0.01). A significant association emerged between
elevated FC and SBP with mean value of
(273+42mg/kg) and when we use FC in prediction
of SBP, it had a sensitivity of 95% and specificity
of 43% with PPV and NPV of 50% and 96%
respectively at cut off value of 190mg/kg with
AUC of 0.47. Therefore, FC may serve as a
screening tool to identify cirrhotic patients with
SBP. Gundling and colleagues """ compared
cirrhotic subjects with and without ascites, they
found that the median FC was higher when ascites
was present (79.3 Vs 65.8 mg/kg respectively).
However, this difference was not significant (P >
0.05). A sensitivity of 42 % and a specificity of
74% could by observed at an optimal cut off point
of 123 mg/kg. In cirrhotic patients with SBP,
median FC was higher than in patients without
(275.4 Vs 48.5mg/kg respectively). Explorative
data analysis of this association was significant [P
< 0.01]. At an optimal cut off point of 140 mg/kg
the sensitivity and specificity were found to be
71% and 79% (P < 0.01). These results agree with
Yagmur ef al "' who described in their study that
the highest of all FC concentrations were present in
cirrhotic patients with SBP.

Hepatorenal syndrome (HRS) is a unique
form of acute kidney injury seen in patients with
acute liver failure or chronic liver disease in
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absence of any other identifiable cause of renal
failure. It is primarily a diagnosis of exclusion 7!,
The development of bacterial infections,
particularly SBP, is the most important risk factor
for HRS P¥*! HRS develops in approximately
30% of patients who develop SBP and treatment of
SBP with albumin infusion together with
antibiotics reduces the risk of developing HRS and
improves survival 4!

To the best of our knowledge, no systematic
multivariate analysis of cirrhosis-associated HRS
and their relation to FC have been performed so
far. In our study we compared FC between control
and HRS subjects’.The mean value of FC was
higher in HRS group. This difference was highly
significant (P < 0.01). A significant association
emerged between elevated FC and HRS with mean
value of (450+5mg/kg) and when we use FC in
prediction of HRS, it had a sensitivity of 90% and
specificity of 88% with PPV and NPV of 90% and
97% respectively at cut off value of 340mg/kg with
AUC of 0.94. Therefore, FC may serve as a
screening tool to identify cirrhotic patients with
HRS.

Comparison between studied groups as regard

FC revealed that HRS group (450+5 mg/kg)had
the highest level, followed by HE group(364+83
mg/kg),SBP group(273+42 mg/kg),liver cirrhosis
group(76+15 mg/kg) and lowest level was in the
control group(31.2+9 mg/kg).
Conclusions and Recommendations: FC was
significantly elevated in cirrhotic patients and a
significant correlation emerged between elevated
FC and complications as HE, SBP and HRS. We
recommend the use of FC as a simple, non-invasive
and rapid screening test to make a diagnosis of
these complications. However, further studies are
needed to investigate FC prospectively in cirrhotic
patients with SBP, HE and HRS before and after
medical treatment to find out whether FC might be
a useful parameter for monitoring the further
course.
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