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Abstract

Purpose: Assessment of Triggering Receptor Expressed on Myeloid Cells (TREM-1) levels in the diagnosis of SBP and effectiveness
of treatment among Egyptian cirrhotic ascitic patients.

Methods: This was a Prospective case-control study, which was conducted on 60 cirrhotic ascitic patients, and divided into two

groups:
e  Group 1: (Control) 30 cirrhotic ascitic patients without SBP

e  Group 2: (SBP) 30 cirrhotic ascitic patients with SBP were admitted to the Tropical Medicine Department at Ain Shams Uni-
versity Hospitals with ascites due to chronic liver disease. All patients were subjected to a history of taking the clinical exami-
nation and laboratory investigations including ascitic fluid sampling for biochemical testing, total and predominant cell type,

count of bacterial culture, and TREM-1 level.

Results: There was a high statistically significant difference between the two groups in the baseline level of TREM-1 while the mean
was higher 1280 pg/ml (+ 1136.9) with a level range between (580 - 4500 pg/ml) among patients with SBP Than the control group
mean 129.9 pg/ml (= 51.9) with a level range between (60 - 250 pg/ml) among. Besides, it was found a statistically significant differ-
ence in the level of TREM-1 before and after treatment among patients with SBP. The mean of TREM-1 before treatment was higher
1280.6 pg/ml (+ 1136.9) than a mean 376.2 pg/ml (+ 78.4) and level range between (260 - 560 pg/ml) after the treatment.

Conclusion: TREM-1 is an easy, rapid, and reliable diagnostic tool for SPB which also harbors great value in following up patients
with SBP.
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Introduction Mortality may dramatically increase up to 30-50% unless proper

Spontaneous bacterial peritonitis (SBP) is a grave condition that ~antibiotic treatment was initiated as soon as possible [2].

carries a very poor outcome among cirrhotic ascitic patients. SBP
yp 8 P Manual ascitic polymorph nuclear (PMN) count higher than

occurs in 10 to 30% of hospitalized cirrhotic ascitic patients [1]. 250 cells/ul and identifying bacteria in AF is the hallmark for di-
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agnosis of SBP. Despite the accuracy of AF culture and sensitivity in
identifying the offending organism, the result of such culture may
be delayed up to 5 days which in turn delays the optimum anti-
biotic therapy putting our patients’ livers in danger. Thus, empiri-
cal antibiotic therapy is the standard approach to treatment while
awaiting test results [3]. Also, manual measurement of PMN count
is operator dependent which makes quality control difficult and

can delay the diagnosis [4].

Recent different studies evaluated the validity and utility of
ascitic fluid triggering receptors expressed on myeloid cells-1
(TREM-1) levels as a tool for early diagnosis of SBP. Triggering re-
ceptors expressed on myeloid cells-1 is a receptor expressed and
released by innate inflammatory cells after exposure to bacteria

membrane components [5].

TREM proteins are a family of immune-regulatory receptors ex-
pressed broadly on innate immune cells. TREM proteins are type
[ transmembrane receptors containing a single immunoglobulin

variable domain [6].

TREM-1 is an important regulator in innate immunity; it ampli-
fies inflammation in response to infection. Activation of TREM-1 on
monocytes by agonistic antibodies in the presence of TLR (Toll-like
receptor) ligands synergistically increases the production of pro-
inflammatory chemokines and cytokines and decreases the pro-
duction of anti-inflammatory IL-10 [7]. During infection by Gram-
positive and Gram-negative bacteria and fungi, the expression of
membrane-bound TREM-1 is highly up-regulated [8]. A soluble
form of TREM-1 is also released from cells and can be measured in

biological fluids [9].

The study of TREM-1 in acute stages of certain infections may
be correlated to the severity and prognosis of sepsis up to septic
shock [10,11].

Aim of the Work

Assessment of triggering receptor expressed on myeloid cells
(TREM-1) in the diagnosis of SBP and effectiveness of treatment

among Egyptian cirrhotic ascitic patients.

Patients and Methods

This study was a prospective case-control study, performed in
the Tropical medicine department Ain Shams University hospitals

by Ascites Study Group affiliated to the Egyptian Club of Ascites

24
(ECA) over six months on 60 patients with chronic liver disease
and ascites. Patients were divided into two groups Group 1: 30 as-

citic patients without SBP and group 2: 30 ascitic patients with SBP.

Methods

All patients were subjected to full history taking, thorough
clinical examination, and full laboratory investigations including
complete blood picture with differential PNL count, liver, and re-
nal profiles. ESR and CRP, viral markers: HCV Ab and HBs Ag. The
study protocol was approved by the Ethical Committee of Faculty
of Medicine, Ain shams university. Informed written consent was
obtained from each subject by the recommendation of the revised

Declaration of Helsinki.

On admission samples from ascitic fluid were collected under
complete aseptic condition before the start of antimicrobial treat-
ment for the patients, by withdrawing three ascitic samples, every
10 ml by a sterile syringe, and the following tests were done: Bio-
chemical testing, total and predominant cell type count, bacterial
culture (upon which the SBP was diagnosed) ascitic TREM-1 was
analyzed and determined using enzyme-linked immunosorbent as-
say (ELISA) kits from R&D Systems (USA) by the recommendation

of the manufacturer’s instructions.

Data were collected and statistically analyzed

Data were collected and recorded on specific forms. Analysis of
data was done using SPSS (Statistical Package for Social Science)
program version 18. To describe the studied sample, quantitative
data e.g. age were presented as a minimum, maximum, mean, and
standard deviation. Qualitative data e.g. sex were presented as

count and percentage.

Statistical methods

One-way ANOVA test was used to compare quantitative data be-
tween different groups then the Post Hoc test was used to detect
the difference between individual groups. A Chi-Square test was
used to compare qualitative data between different groups. P-value

< 0.05 was considered statistically significant.

Results

This case-control study included 60 ascitic patients with CLD,30
patients without SBP (control, group 1), and 30 patients with SBP
(group 2). All cases of CLD were diagnosed according to clinical,

biochemical, and/or imaging findings.
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Table 1 results show a significant difference in the Child Class
and MELD Score between the two groups to be more child C and
elevated MELD score in the SBP group.

Parameter Control SBP P-value
Child Class: N (%) 0.036*
B 17 (56.7) 8(26.7)

C 13 (43.3) | 22(73.3)

MELD Score

Mean ( + SD) 14.5 (4.6) | 18.8(7.2) 0.009*

Table 1: The child class and MELD score in the study groups.

* Significant difference.

This table 2 shows the significant difference between the two
groups regarding ascitic fluid albumin, LDH, and cell count to be

higher in the SBP group with lower albumin levels.

Control SBP
Parameter P-value
Mean (SD) Mean (SD)

Protein (g/dl) 1.427 (.7007) 1.370 (.4519) 0.771
Albumin(g/dl) 0.713 (.383) 0.540 (.354) 0.001*
Glucose (mg/dl)

120.21 (48.20) | 114.594 (21.01) | 0.765
70 - 100 mg/dl
LDH (IU/L) 74.03 (57.382) | 176.37 (92.274) | < 0.001*
Ascitic fluid cell
count (< 250 60.10 (4.327) | 560.85 (860.67) | <0.001*
cell/mm?)

Table 2: The baseline ascitic fluid analysis in the two groups.

* Significant difference.

Table 3 and 4 shows that there was a highly significant differ-
ence between the two groups in the base level of TREM-1 in which
the mean was (12801 * 1136.9 pg/ml) with a level range between
(580-4500 pg/ml) in SBP versus mean (129.95 * 1.9 pg/ml) with a
level range between (60-250 pg/ml) in the control group, this result
supports the validity of TREM-1 in the diagnosis of SBP.

TREM (pg/ml) Control SBP P-value
Mean (+ SD) 129.9 (51.9) | 1280 (1136.9) | <0.001*
Min - Max 60 - 250 580 - 4500

Table 3: The baseline level of TREM-1 in the two groups.

25

TREM (pg/ml) P-value
Before TTT After TTT

Mean (SD) | 1280.6 (1136.9) | 376.2(78.4) | <0.001*
Min - Max 580 - 4500 260 -560

Table 4: The level of TREM-1 before and after treatment start in
the SBP group.

* Significant difference.

Also, there is a significant difference in the measurement of
TREM-1 before and after treatment in the SBP patients in which
the mean of TREM-1 before treatment was (1280.6 + 1136.9 pg/ml)
with a level range between (580 - 4500 pg/ml) versus mean (376.2
+ 78.4 pg/ml) and level range between (260 - 560 pg/ml) after the
treatment. This result supports the prognostic value of TREM-1 in

follow up the SBP patient.

Discussion

Spontaneous bacterial peritonitis (SBP) is considered to be
a grave medical condition among cirrhotic ascitic patients [12],
which carries a very poor prognosis with an overall estimated
mortality of 20 - 40% [12]. The severity of complications of such
conditions sparked different studies to find an accurate, rapid and

feasible tool for diagnosis and hence optimum management [12].

Our study enrolled 60 cirrhotic ascitic patients. They were di-

vided into two groups according to whether they have SBP or not.

Child-Pugh’s classification was the main scoring system upon
which we relied to classify our patients into classes A, B, and C.
where no patients were class A in both groups. Twenty-two pa-
tients’ (73.3%) among the SBP group versus 13 patients in the
other group (43.3%) were in child-Paugh class C.

Such a high frequency of Child class C among the patients with
SBP (73.3%) was comparable to 66% in previous the study con-
ducted by Ichou and his colleagues [13], and 55% in another study
[14]. This can be attributed to severely deteriorated liver functions
including coagulopathy, hyper-bilirubinemia, and hypoalbumin-
emia which are pivotal factors for ascitic fluid infection in patients

with chronic liver disease and ascites [15].

In the current study, the mean of MELD score in the control
group of patients was (14.5 + 4.6), while in patients with SBP was
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(18.8 + 7.2), such finding is in line with previous studies which also

reported higher MELD score in the SBP group of patients [15,16].

Regarding ascitic fluid chemistry among the SBP group; the
mean LDH level was 176.3 £ 92.2 [U/L, total protein was 1.37 + 045
g/dl, albumin was 0.54 + 0.35 g/dl. The current results are nearly
similar to what different studies reported, where the mean ascitic
fluid protein was 1.3 + 0.5 g/dl, albumin was 0.5 * 0.2 g/dl in pa-
tients with AFI in different studies [15,18].

The ascitic culture and sensitivity done for the studied patients
were negative among all patient in the control group with ascitic fluid
cell count less than 250 cells/mm?, while in SBP group showed that
18 patients had culture-negative neutrocytic ascites (60%) and 12
patients had mono-microbial bacterascites (40%) [19,20]. The most
frequently isolated micro-organisms were E. coli (25%) (3/12
culture-positive patients and Klebsiella (16.7%). The antimicrobial
Ceftriaxone was the most frequent antimicrobial detected in the
sensitivity test (54.5%). These results were consistent with Such
and colleagues who reported that the most frequently isolated
micro-organisms are E. coli (45%) and Klebsiella spp. (11%). Also
Amoako and Kofi in their study The major isolates from the positive
cultures were Escherichia coli (5/9, 55.6%) and Klebsiella spp. (2/9,
22.2%) [20,21].

The current study showed that there was a high statistically
significant difference between the two groups in the base level of
TREM-1 in which the mean was (1280 +/- 1136.9 pg/ml) with a
level range between (580 - 4500 pg/ml) in SBP versus mean (129.9
+/- 51.9 pg/ml) with a level range between (60 - 250 pg/ml) in the
control group, this result was consisted with Ichou and his col-
leagues who reported that TREM-1 concentration was significantly
higher in SBP samples 4456 pg/ml (3351 - 5498 pg/ml) versus the
non-SBP samples 642 pg/ml (417 - 899 pg/ml). This result sup-
ports the validity of TREM-1 in the diagnosis of SBP [14].

Also, this study showed a statistically significant difference in
the level of TREM-1 before and after treatment in the SBP patients
in which the mean of TREM-1 before treatment was (1280.6 +/-
1136.9 pg/ml) versus mean (376.2 +/- 78.4 pg/ml) and after the
treatment, this result supports the prognostic value of TREM-1 in

the follow up of the response to treatment of SBP patients.

Another significant positive correlation was found between the

TREM-1 level and refractory ascites. The mean of TREM-1 in refrac-

26
tory ascites patient was 1535.4 versus the mean of 771 in patients
with ascites responding to diuretics, such differences had high sta-
tistical significance. Also, TREM-1 Level was found to be related to
elevated ascitic neutrophils cell count which may contribute to a
decline in its level after receiving proper treatment for SBP. Also,
the presence of higher TREM-1 level was found to be in patients
with a previous history of SBP (2215.56 +/- 1728.40 pg/ml) com-

pared to those with no history of previous attacks of SBP.

The later points of discovered results regarding the prognostic

value of the TREM-1 level could be the point of research shortly.

Conclusion

TREM-1 is an easy, rapid, and reliable diagnostic tool for SPB
which also harbors great value in following up patients with SBP.
However further studies on a larger scale of patients are needed to

confirm its sensitivity and specificity.
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