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Abstract

Background: Chronic liver diseases (CLDs) are defined as the continuity of
clinical and biochemical evidence of hepatic dysfunction for more than six
months. Global prevalence of cirrhosis from autopsy studies ranges from 4.5%
to 9.5% of the general population. Globally, alcohol consumption, hepatitis B
(HBV) and hepatitis C (HCV) has been the main causes of cirrhosis. More
recently, increasing incidence of cirrhosis secondary to non-alcoholic fatty liver
disease (NAFLD), especially in developed countries. Liver cirrhosis has
emerged as a major cause of global health burden. Cirrhosis with ascites has
impaired antimicrobial or opsonic activity especially for organism which
commonly cause spontaneous bacterial peritonitis. The objective is to study the
pattern of various infections in chronic liver disease patients including site of
infections, organism associated, and drug sensitivity. Materials and Methods:
A cross sectional study was conducted from October 2014 to September 2016,
in the Department of Medicine, Regional Institute of Medical Sciences (RIMS)
Hospital, Imphal, Manipur. All chronic liver disease patients during the study
period were included in the study. The study variables for the study are
alcoholics, non-alcoholics, hepatitis B infection, hepatitis C infection,
autoimmune hepatitis etc. Data collected were analyzed using SPSS-version-21.
Either y2 test or Fisher’s exact test were used for categorical variables, and t-
test for continuous variables. A p-value of <0.05 was taken as significant.
Result: Out of 100 chronic liver disease patients, infections were observed in
47% patients of CLD. The most common infection observed were Urinary tract
infection (36%), Spontaneous bacterial peritonitis (10%), Tuberculosis both
pulmonary and extrapulmonary (6%), Pneumonia and uncommon infection like
Enteric fever and Oropharyngeal candidiasis (5%). Infections were common in
patients of CTP -class C (54.23%) and CTP - class B (39.45%) and no infections
were reported in patients of CTP-class A. Infections were reported only in
decompensated cirrhosis patients (48.45%). 14 patients presented with hepatic
encephalopathy and infection were reported in 12 patients. Acute on chronic
liver failure (ACLF) was reported in 37% patients. Infections were reported in
20 patients of ACLF. Mortality rate was 5%. Conclusion: CLD patients are
prone to have sepsis and are more common in CTP C .Sepsis is the major cause
of mortality among CLD patients. Early recognition of infections among CLD
patients and prompt treatment with appropriate antibiotics will decrease
recurrent hospitalization and mortality among CLD patients.

INTRODUCTION

Chronic liver diseases (CLDs) are defined as the

population.>®1  Globally, alcohol consumption,
hepatitis B (HBV) and hepatitis C (HCV) has been
the main causes of cirrhosis. More recently,
increasing incidence of cirrhosis secondary to non-

continuity of clinical and biochemical evidence of
hepatic dysfunction for more than six months.[
Global prevalence of cirrhosis from autopsy studies
ranges from 45% to 9.5% of the general

alcoholic fatty liver disease (NAFLD), especially in
developed countries.™ ! Liver cirrhosis has emerged as
a major cause of global health burden. According to
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the WHO, alcohol consumption accounts for 3.8% of
the global mortality and 4.6% of DALYSs. Liver
disease represents 9.5% of alcohol-related DALY's
worldwide. In Asian countries like India, alcohol is
emerging as the commonest cause of chronic liver
disease.[® Overall rate of HBsAg positivity has been
reported to range between 2% and 8% in India.[5-8
Carrier rate in India of 4.7% with an estimated carrier
population of 56.5 million. Hepatitis C virus (HCV)
is a globally prevalent pathogen and a leading cause
of death and morbidity.[®! The most recent estimates
of disease burden show an increase in seroprevalence
over the last 15 years to 2.8% equating to >185
million infections worldwide.l'¥ Globally, the
prevalence of NASH ranges from 6% to 35% with a
median of 20%. Bacterial translocation (BT) is
defined by the passage of viable indigenous bacteria
from the intestinal lumen to mesenteric lymph nodes
(MLNs) and other territories. Cirrhosis with ascites
has impaired antimicrobial or opsonic activity
especially for E. coli, Streptococcus faecalis and
Pneumococci, organism which commonly cause
spontaneous bacterial peritonitis. Urinary tract
infections (UTI) represent 20%-40% of bacterial
infections in prospective studies of hospitalized
patients with cirrhosis.'*"*1 Overall prevalence of
pneumonia in cirrhotics is 15%.161%  Other
associated infections are tuberculosis, bacterial
meningitis, bacterial endocarditis, oral candidiasis
Multiresistant bacteria are more frequently isolated in
nosocomial infections (35%-39%) compared with
HCA (14%-20%) or community-acquired episodes
(0%-4%).129-251 Bacterial infection is responsible for
up to a quarter of the deaths of patients with chronic
liver disease.[26]Purpose of this study was to find out
pattern of different types of infection and their drug
sensitivity in patients of chronic liver disease so that
early recognition of pathogen and appropriate
treatment will decrease mortality.

MATERIALS AND METHODS

This study was a Cross Sectional descriptive studied
in the Department of Medicine in collaboration with
Department of Pathology and Department of
Microbiology, Regional Institute of Medical
Sciences (RIMS) Hospital, Imphal, Manipur. A total
of 100 patients of age 18 years and above admitted in
medicine ward, RIMS Imphal diagnosed with chronic
liver diseases (both compensated and decompensated
cirrhosis) were included in the study during the
period of two years from October 2014 to September
2016. Consent was taken from the patients/ parents/
guardian. A proper history, examination according to
written proforma and relevant investigations were
carried out. Patients with Diabetes mellitus, end stage
renal disease, HIV positive patients presenting with
other significant systemic illness and those who
refused to participate were excluded from the study.
Alcoholics, Non alcoholics, hepatitis B and C
infections, Autoimmune hepatitis etc were the study
variables.

Working definitions: The diagnosis of Chronic
Liver Diseases was made by taking history, clinical
examinations, performing mandatory laboratory
tests, relevant radio graphical investigations and after
ruling out other conditions. Thrombocytopenia is
defined as platelet count less than 1.5lakhs/uL.*Y
UTI is defined as the presence of more than 10 white
blood cells/ml of urine in microscopy in females and
more than 5 white blood cells/ml of urine in
microscopy in males with symptoms or any urine
culture yielding positive results.l'? LRTI is defined
as the objective evidence of lung consolidation in
radiography in a patient who is symptomatic.[**! SBP
is defined as ascitic fluid neutrophil count more than
250cells/uL. with or without positive ascitic fluid
culture.*¥ Survival is defined as patient surviving till
the end of the hospital stay or leaving against medical
advice prior to the discharge.*® Mortality is defined
as the patient dying due to any cause during the
period of hospital stay.!*] Sepsis is defined as life-
threatening organ dysfunction caused by an
unregulated response of a host. It is manifested by a
drop in blood pressure, which decreases tissue
perfusion pressure, causing hypoxia that is
characteristic of shock.!*"]

Data collection: A structured proforma was used.
After obtaining informed consent the patients were
enrolled in the study. Particulars of patients were
taken from record card followed by detailed history
and thorough physical examination. Routine
investigations were done for all patients and special
investigations were done where ever required. The
collected data were entered and analyzed in SPSS
(IBM) version 21. Summarization of data were
carried out by using descriptive statistics such as
mean, median, standard deviation and percentages.
Either %2 test or Fisher’s exact test were used for
categorical variables, and t-test for continuous
variables. P-value < 0.05 was taken as statistically
significant. Ethical approval was obtained from the
institutional Research Ethics Board before the
commencement  of  the  study [Ref.No.
AC/112/EC/RIMS/2005].

RESULTS

Infection were observed in 47 patients of CLD. The
most common infection were Urinary tract infection
(UTI): (36%) followed by Spontaneous bacterial
peritonitis (SBP): 10%. Tuberculosis (pulmonary and
extrapulmonary): 6%, Pneumonia; 5%, and
uncommon infection like Enteric fever and
Oropharyngeal candidiasis. In this study infections
were reported more in patients of CTP -class C
(54.23%) followed by CTP - class B (39.45%) and no
infections were reported in patients of CTP-class A.
Infection were reported only in decompensated
cirrhosis patients (48.45%). Among the study
population, 14 patients came with features of hepatic
encephalopathy and infection were reported in 12
patients whereas acute on chronic liver failure
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(ACLF) was reported in 37 patients among total
study population and out of 37 patients of ACLF,
infection were reported in 20 patients. 5% mortality
rate were documented among study population and
out of 5% infections were reported in 100% and
ACLF in 80%.

Average age of the patients was found to be 48.62
years with a standard deviation of 10.80 years.
Among study population most of the patients belongs
to age group 39-48 years (33%) followed by 49-58
years (31%), 29-38 years (18%), 59-68 years (13%),
69-78 years (3%), and 1% in both age group between
19-28, 79-88 years. There is relatively less number of
female patients (6%) as against their counterpart male
patients (94%).

2
X =38.174, DF=5, P<0.001

There was 47% infection rate among chronic liver
disease patients based on the present sample of 100
such patients. The infection rated is tested by x2 and
found to be insignificant statistically despite a visible
difference of 6% as evident by P=0.671 which is
insignificant even at 5% probability level. [Table 2]

Six types of infections were found and their
frequency mentioned here in decreasing order. UTI
(36%); SBP (10%); Tuberculosis (6%); Pneumonia
(5%); Enteric fever (2%) and Candidiasis (1%).
Variation among the six types of infection is highly
significnt statistically (P<0.001). [Table 3]

Table 1: Distribution of patients on the basis of etiology
of CLD.

Parameters No of cases %o

Alcohol + HBV CLD 9 9.0

o Alcohol + HCV CLD 17 17.0
: Alcoholic CLD 70 70.0
E Autoimmune CLD 1 1.0
,5; Cryptogenic cirrhosis 1 1.0
“  HBVCLD 2 2.0

Total 100 100.0
2
X =75.023, DF=5, P<0.001

The most common cause is Alcoholic related disease
(96%). Out of them, 70% were Alcoholic CLD only
and 17% were associated with hepatitis C and 9%
with hepatitis B. Other 4% of CLD were hepatitis B
alone (2%), Autoimmune (1%), and Cryptogenic
(1%). The variation of percentages among the six
types of causes is found to be a very highly significant
(P<0.001). So we were concluded that Alcohol and
alcohol with viral hepatitis is commonest cause of
CLD and alcohol seems to be most important factor
for CLD even if viral hepatitis is seen in 28% of the
study population. [Table 1]

Table 2: Distribution of infections among CLD patients

Parameters Total (N=100) % of infection
Infection 47 47%
No infection 53

2
X =0.180, DF=1, P=0.671

Table 4: Distribution of infection among different types
of CLD

CLD patients % of
_—— — — - et infection
Type of Total No, Among
infection | Alcohol + | Alcohol + | Alcohol | Autoimmune Cryptogenic| HBV < : CLD
HBV CLD HCV CLD| CLD CLD cirrhosis | o1 | infeetion| PAtients
uTl 3 9 23 0 0 1 36 36%
SBP 2 0 8 0 0 0 10 10%
CAP 2 0 2 0 0 1 s
B 3 1 | 2 0 0 0 6 6%

Enteric
fever
Candid-
iasis

1 0 1 0 0 0

'
0 1 0 0 0 0 1 1%

[Table 4] Shows distribution of infection among
different types of CLD. Out of 36 cases of UTI, 23
were documented in alcoholic CLD only, 9 in
alcoholic with hepatitis C, and 3 in Alcoholic with
hepatitis B. Only one case of UTI was found in
hepatitis B CLD. Out of 10 SBP cases, 2 and 8 cases
found in Alcoholic with hepatitis B CLD and
Alcoholic CLD respectively. In cases of CAP, 2 cases
were found Alcoholic with hepatitis B CLD, 2 in
Alcoholic CLD, and only 1 case in hepatitis B CLD.
Again for TB, 3, 1 and 2 cases were found in
Alcoholic with hepatitis B CLD, Alcoholic with
hepatitis C CLD, and Alcoholic CLD respectively.
Enteric fever was documented in 1 patient of
Alcoholic with hepatitis B CLD and 1 patient of
Alcoholic CLD. While one case of Oropharyngeal
candidiasis was detected in Alcoholic with hepatitis
C CLD.

Table 3: Distribution of infection among chronic liver
disease patient

_Parameters iZ = “Type N(%)

uTI Absent 64 (64%)

Present 36 (36%)

Absent 90 (90%)

S
BE Present 10 (10%)
. Absent 95 (95%)
Pneumonia e

Present 5 (5%)
Absent 94 (94°

Tuberculosis 23e {34 %0)
Present 6 (6%)

< Absent 98 (98%)
Entericfever Present 2 (2%)
Absent 99 (99%

Candidiasis sen. (2%)
Present 1 (1%)

Table 5: Relation of Infection with Child-Turcette-
Pugh score

No. of No. of patients with % of infection
CTP- patients infection (Total=47)
score (Total=100)
A (5-6) 3 0 0
B (7-9) 38 15 39.47%
C 10) 59 32 54.23%

2
X =32.696, DF=2, P <0.001

It can be concluded that CTP-class C has definitely
more chance of infection than that of CTP-class B as
well as of class A. At the same time, 54.23% infection
was documented in class C followed by class B
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(39.47%) whereas no infection was found in class A.
The difference between 54.23% infection and
39.47% infection is tested and found a very highly
significant statisitically (P<0.001). [Table 5]

Table 6: Relation of Infection with Cirrhosis

Stage of cirrhosis  No. of patients No. of patients % of infection

with infection
Compensated 3 0 0
Decompensated 97 47 48.45%
2
X =56.706, DF=1, P <0.001
N : number of cases, DF : degree of freedom =test,
P = probability of difference due to chance factors.

Out of entire study sample of 100 cases, 97 (97%) of
patients were belongs to decompensated cirrosis and
remaining 3 (3%) belongs to compensated stages of
cirrhosis; and all cases of CLD with infection (47%)
were found only in patients of decompensated
cirrhosis (97%) with an infection rate of 48.45%.
Nevertheless, none are infected among the
compensated group. Thus it may be concluded that
the decompensated stages of cirrhosis is more prone
to infection than that of compensated stages of
cirrhosis. This statement is supported by a highly
significant x2=56.706 with P<0.001. [Table 6]

DISCUSSION

In Asian countries like India, alcohol is emerging as
the commonest cause of chronic liver disease.!
Alcohol abuse is widely prevalent among the general
population of Manipur. According to National
Family Health Survey (NFHS) - 4; 2015-2016,
alcohol consumption among adults (age 15-49 years)
population of Manipur is high, in men 52.5% and in
women 6.1%.

In this cross-sectional study 100 chronic liver disease
patients were enrolled. Out of 100 patients of chronic
liver disease 94 were males and 6 females with mean
age of 48.62 years with a standard deviation of 10.80
years. Almost similar age group of CLD patients was
seen in other studies like Brij Sharma et al,[*% studied
were most of the CLD patients from age group 40 to
59 years and mean age was 51.28 years. Among study
population 96 patients had history of significant
alcohol intake (for male > 80 gm/day and female >
40 gm/day for >10 years). Out of 96 patients,17 were
HBsAg positive and 9 were HCV-ADb positive. Nayak
NC et al,[* studied etiologic categorizations among
372 end-stage CLD patients and they were found
hepatitis virus related - 48.6% [hepatitis C virus
(HCV) - 31.1% hepatitis B virus (HBV) - 15.9%,
HCV and HBV - 1.6%]; alcohol related - 23.1% and
NALD related - 16.7% .Ray G reported that CLD due
to alcohol showed a significant rising trend with early
age (mean 48.4 years) and high percentage of
decompensated disease (75%) at presentation and
high early mortality (63%). In our study, 3 (3%)
patients were included in CTP - class A, 38 (38%) in
B and 59 (59%) in C. In a study by Brij Sharma et

al,B% 23.29% patients was in CTP class B and 55.5%
in CTP class C that is comparable to our study.

In the present study, Infections were documented in
47 patients (47%) and among them, the most frequent
types of infections were: urinary tract infection (UTI)
: 36%, spontaneous bacterial peritonitis (SBP) : 10%,
pneumonia: 5%, tuberculosis (pulmonary and
extrapulmonary): 6%, and other uncommon like
enteric fever: (2%), candidiasis : (1%). Among them,
the most frequent types of infection were:
spontaneous bacterial peritonitis (SBP): 31.07%,
urinary tract infection (UTI): 25.24% and
pneumonia: 21.37%. Maria Lagadinou and
Charalambos AG,B noticed more frequent
infections were pneumonia (30.6%) and SBP
(22.2%) followed by gastrointestinal infections (GI)
(13.9%) and UT]I (8.3%). M Borzio et al,[*® studied
on 361 patients (249 males and 112 females; 66 child-
Pugh class B and 295 class C

In our study, out of 36% UTI cases 23% were
documented in alcoholic CLD [23 cases of UTI
among 70 cases of alcoholic CLD (32.85%)]. 9% in
hepatitis C with alcoholic CLD [9 cases of UTI
among 17 cases of hepatitis C with alcoholic CLD
(52.94%)], 3% in hepatitis B with alcoholic CLD [3
cases of UTI found among 9 cases of hepatitis B with
alcoholic CLD (33.33%)]. In the present study all
36% of UTI cases were documented in
decompensated cirrhosis.

A multicentre prospective study was conducted by
M. Borzio et al,l®l found bacterial infection,
regardless of the aetiology, is a severe complication
of decompensated cirrhosis and they were found that
infection is more frequent in patients with
decompensated cirrhosis than in those with
compensated cirrhosis. In our study out of 36 UTI
patients, 14 patients were culture positive and most
common organism were found is E. Coli and 85%
were sensitive to Nitrofurantoin, 38% to Amikacin,
31% to Imipenem, 23% to Meropenem and
Fluoroquinolones, 15% to 3rd generation
Cephalosporins and Gentamycin, and 8% to
Piperacillin-tazobactam. -E. Coli (Extended -
Spectrum beta lactamase producing E. Coli) was the
most frequent multiresistant bacteria isolated in UTI
(60%). Use of third-generation cephalosporins and
long-term norfloxacin prophylaxis are probably
important factor for multiresistant bacterial infection.
Combination of a carbapenem plus a glycopeptides
were used for UTI with sepsis (to cover ESBL-E and
E. faecium), oral nitrofurantoin or fosfomycin were
used for uncomplicated UTI and HCA and
nosocomial infection were treated according to their
local guidelines M Borzio et al,l*®! documented
enteric flora accounted for 62% of infections,
Escherichia Coli being the most frequent pathogen
(25%).

In our study 10% SBP documented whereas previous
studies like M Borzio et al,[*®! documented SBP in
(23%) of CLD patients, Wanda Regina Caly et al,[*!
reported SBP (31.07%) among 170 cases of cirrhosis,
Cally WR and Strauss E,[“) reported SBP (31.07%)
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among 170 cases of cirrhosis, Isabel Cirera et al,[?"]
observed SBP (25%) in 101 cirrhotic patients.
Decreasing incidence of SBP compare to previous
studies is probably because of the use of prophylactic
antibiotic treatment for SBP.

In our study out of 10 SBP cases, gram negative
organism were detected in one patient and gram
positive in one but culture was positive only in one
patient and E. Coli were detected that was sensitive
to Meropenem, Imipenem and Linezolid. Nousbaum
JB et al,*¥ found Gram-negative bacilli are the major
cause of SBP, however there is an increasing trend of
Gram-positive cocci related SBP. Overall, 20.8% of
isolates were multidrug-resistant (MDR) and 10%
extensively drug-resistant (XDR). Health-care-
associated (HCA) and/or nosocomial infections were
present in 100% of MDR/XDR and in 65.5% of non-
DR cases. Meropenem was the empirically
prescribed antibiotic in HCA/nosocomial infections
showing a drug-resistance rate 30.7% while third
generation cephalosporins of 43.5%. Overall 30-days
mortality was 37.7% (69.2% for XDR and 34.2% for
the rest of the patients, p = 0.015).

In present study all cases of SBP were found in
decompensated cirrhosis (CTP - class B: 1 cases,
CTP - class C : 9 cases). Isabel Cirera et al,*" found
prevalence of bacterial translocation significantly
increased according to the Child-Pugh classification:
3.4% in Child A, 8.1% in Child B and 30.8% in Chilc
C patients (x2=6.106, p<0.05)

In present study tuberculosis were reported in 6 (6%)
patients of CLD. Among tuberculosis patients
pulmonary tuberculosis were reported in 3 patients,
pulmonary tuberculosis and tuberculous ascites in 1
patient, tuberculous ascites in 1 patient, and
tuberculous ascites with tuberculous pleural effusion
in 1 patient. Tuberculous pleural effusion was present
only in one patient with lymphocytic count - 5700
and ADA- 122,

Sepsis was documented in 8% of the patients and out
of 8%, 50% was associated with ACLF and mortality
was observed in 50% of sepsis patients. Hepatic
encephalopathy were documented more in SBP
(60%) cases followed by UTI (25%), and pneumonia
(20%). Out of 14 patients of H.E, 12 were associated
with infection (85% H.E associated with infection).
Comparison done between 12 cases of H.E out of 47
cases of CLD with infection and 2 cases of HE out of
53 patients of CLD without infection (p=0.002,
statistically significant). Mortality among H.E with
infection was 33.33% and 80% of total mortality
were contributed by infection with H.E.

In present study we concluded that the pattern of
infection among our study population is comparable
to previous studies. According to our study and
previous studies suggested that infection does not
depends upon the cause of CLD. But some literature
suggested that infection were more in alcoholic CLD.
Infections in chronic liver disease depends on
severity of liver disease. M. Borzio et all8
concluded that bacterial infection, regardless of the
aetiology, is a severe complication of decompensated

cirrhosis, and although frequently asymptomatic,
accounts for both longer hospital stay and increased
mortality. In our study 54.23% infection was
documented in CTP-class C followed by class B
(39.47%) whereas no infection was found in class A
and difference between 54.23% infection and 39.47%
infection was highly significant statistically (P
<0.001). In this study all infection were found in
decompensated cirrhosis patients (47 cases of
infection out of 97 cases of decompensated cirrhosis,
infection rate 48.45%) compare to compensated (no
infection among 3 cases of compensated cirrhosis)
which was statistically very highly significant (p -
value < 0.001)

In present study out of 100 patients, ACLF was
documented in 37 cases and 20 out of 37 were
associated with infection. So ACLF among the total
number of patients with infection is 42.55%.
Mortality rate among the CLD without ACLF
patients (63 cases) is found to be 1.58% whereas the
mortality rate among the ACLF patients (37 cases) is
10.81% (P=0.041, statistically significant). Thus we
concluded that the mortality among CLD with ACLF
is more than CLD without ACLF. Moreau R et al,[?2
reported that major precipitating event for the
development of decompensation and ACLF is
infection. Alcoholic cirrhosis constitutes 50.70% of
all underlying liver diseases of ACLF in the Western
countries, whereas hepatitis-related  cirrhosis
constitutes about - 10.30% of all cases of ACLF.
However, in most of the Asian countries, hepatitis B
constitutes about 70% and alcohol only about 15% of
all the etiologies of ACLF.%38 In a prospective
study from India, the 30 - and 90 - day mortality was
50% and 63%, respectively, which are similar to
those found in Western literature. In our study
mortality among ACLF during the period of
hospitalization was (4 out of 37) 10.8%. Mortality
was compared between CLD with infection (4 out of
47, mortality rate: 8.5%) to CLD without infection (1
out of 53, mortality rate: 1.88%) found statistically
significant p=0.045. Therefore, finally we concluded
that infection is a major cause of mortality among
CLD patients and early recognition of infection and
appropriate treatment decreases the chance of
mortality among CLD patients.

CONCLUSION

This cross-sectional study showed that most of CLD
patients have age more than 40 years (76%) whereas
24% of CLD patients were belongs to age less than
40 years. 59% of CLD patients belong to Child-C
followed by Child - B (38%) and Child - A
(3%).During the study it was observed that 47% of
admitted CLD patients were associated with
infections and the most common infection was
Urinary tract infection (36%), Spontaneous bacterial
peritonitis (10%), Tuberculosis (6%), and Pneumonia
(5%).Mortality rate among infection group (47%)
was 8.5% and non-infected group (53%) was only
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1.88%. Sepsis was documented in all patients of
infection with mortality. Thus, infection with sepsis
may be a major cause of mortality among CLD
patients. Early recognition of infections among CLD
patients and treatment with appropriate antibiotics
will decrease recurrent hospitalization and mortality
among CLD patients.
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