Infection and Drug Resistance

Dove

ORIGINAL RESEARCH

Bacterial Pathogens, Drug-Resistance Profile and
Its Associated Factors from Patients with
Suspected Peritonitis in Southern Ethiopia

Dagninet Alelign'
Gemechu Ameya
Munira Siraj’'

2

'Department of Medical Laboratory
Sciences, College of Medicine and Health
Sciences, Arba Minch University, Arba
Minch, Ethiopia; 2Department of Medical
Laboratory Sciences, College of Medicine
and Health Sciences, Kotebe
Metropolitan University, Addis Ababa,
Ethiopia

Correspondence: Dagninet Alelign
Tel +251 931-155-573
Email dagninet.alelign@gmail.com

Background: Ascitic fluid plays a critical role in the microbiological diagnosis of perito-
nitis. Drug-resistant bacterial infection of the peritoneal cavity is becoming a public health
threat. However, data on bacterial profile and antimicrobial-resistant pattern of isolates from
the ascitic fluid are scarce. Thus, this study was aimed to assess drug-resistant bacteriological
profiles and factors associated with peritonitis in southern Ethiopia.

Methods: An institutional-based cross-sectional study was conducted from March 2019 to
December 2019. A semi-structured questionnaire was used to collect socio-demographic and
clinical data. A total of 147 ascitic fluid samples were aseptically collected and inoculated onto
blood agar, MacConkey agar, and chocolate agar. The inoculated culture media were incubated
aerobically and micro-aerobically at 37°C for 48 hrs. Bacterial identification was done by
standard protocols and the antimicrobial susceptibility testing by Kirby Bauer’s disk diffusion
method. Logistic regression was used to identify the associated factors with bacterial peritonitis.
Results: Of the total study participants, the overall magnitude of bacterial peritonitis was
19.05% with a total of 30 bacterial isolates. Majority of the isolates were Gram negative
bacteria with predominant species E. coli 36.67% followed by Gram positive S. aureus
13.33%. The multidrug resistant isolates accounts about 43.3% while a quarter of isolated
S. aureus were methicillin resistant. The bacterial peritonitis was associated with recent
history of surgery [AOR = 8.724, 95% CI: (2.688-28.314)], hospitalization more than seven
days [AOR = 8.990, 95% CI: (2.755-29.342)], cirrhosis [AOR = 2.751, 95% CI: (1.109-
6.822)] and alcoholism [AOR = 5.802, 95% CI: (1.948-17.285)].

Conclusion: Nearly half of the isolated bacteria were observed to be MDR, and this may
alarm all healthcare workers and policymakers. Thus, continuous surveillance of antimicro-
bial resistance patterns along with associated factors is essential for regular monitoring of
transmission of drug-resistant bacteria and the emergence of antibiotic resistance.
Keywords: antimicrobial resistance, ascitic fluid, bacteriological profile, peritoneal effusion,
southern Ethiopia

Introduction

Body fluids are important in transporting nutrients as well as waste products,
regulating body temperature, and assessing the respiration process. Naturally,
body fluids are sterile under normal circumstances and the presence microorgan-
isms indicates the infection.' Different infectious conditions could change the
physicochemical nature of the fluids. Typically, bacterial infections have greater
clinical urgency. Even a single colony of potentially pathogenic bacteria can be

significant to cause infection.*”
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Bacterial infections of the peritoneal site have been
currently substantial clinical challenges that could be life-
threatening.®’ Translocation of gut bacteria and their pro-
duct is the major clinical source of peritoneal infections by
reduction of intestinal motility, alteration of the gut’s bar-
rier function, and local immune responses.®” Though it’s
rare, peritonitis can develop without an apparent intra-
abdominal source of infection, called spontaneous bacter-
ial peritonitis (SBP).'*'" Abdominal surgical procedures,
trauma, rupture of the appendix, bowel obstruction, pan-
creatitis, chronic diseases (HIV/AIDS, hepatitis, cirrhosis,
and diabetes mellitus), and alcoholism may also enhance
peritoneal site bacterial infection.'®"?

Peritoneal effusion associated with bacterial infection
is found to be in the range of 10% to 30%.° About 40-70%
of cases of bacterial peritonitis are associated with under-
lying conditions of cirrhosis, peritoneal dialysis, and post-
surgical complications.'*'> The death of cirrhosis and
peritoneal dialysis patients, with a mortality rate ranging
from 18% to 40%, is the result of peritonitis coupled with
the results of multiple organ failure.'*'” Around 60% of
cirrhosis patients develop bacterial peritonitis with an
incidence rate of 7% to 30% per year.'>"'* Nosocomial
associated peritonitis is expected to be in the range of
25-30%, of which 15% of the infection rate is accounted
by post-operative procedures.®'

Clinically patients with peritonitis are characterized by
abdomen distension with tenderness, fever, nausea, and
vomiting, loss of appetite, inability to pass stool, and
fatigue.'*'® The degree of severity of patients presenting
with bacterial peritonitis could be affected by bacterial
species and their products, antibiotic response, the inten-
sity of concurrent infection, alteration of membrane per-
meability, and immunity status of the patient.®'”

Nowadays, the increasing relevance of multidrug-
resistant bacterial infection challenges treatment success
and putting people at increased risk for severe morbidity

recurrent 9,20

and  subjected to hospitalization.
Antimicrobial resistance profiles of bacteria depend on
local antimicrobial prescribing practices and the preva-
lence of resistant strains of bacteria. The burden is
expected to be high in a developing country where con-
ventional treatment guidelines are practiced which contri-
butes to the emergence of antibiotic resistance and
increased patient population intrinsically at risk for noso-
comial infections due to long-term hospitalization.'® '

In Ethiopia, there are limited studies about drug-

resistant bacterial profiles from ascitic fluids.>'*° While

identification of antimicrobial susceptibility pattern of bac-
teria is, critical for the better management and to combat
the emergence of resistance and framing the antibiotic
policy. Hence, this study was undertaken to determine
antimicrobial-resistant patterns of isolated bacteria from
ascitic fluids along with factors associated with bacterial
peritonitis from southern Ethiopia.

Materials and Methods
Study Design and Setting

The institutional-based cross-sectional study design was
conducted from March 2019 to December 2019. The
study was conducted on inpatients of Arba Minch
General Hospital, Southern Ethiopia. Arba Minch is
located in the south part of Ethiopia at 454 km away
from Addis Ababa the capital city of the country. The
hospital provides preventive, curative, and rehabilitative
care for more than 1.5 million people.

Study Population

Patients attending the inpatient ward of Arba Minch
General Hospital were the source population of the study.
While patients who have had peritoneal effusion with
clinically suspected bacterial infection during the study
period were enrolled as a study population.

Eligibility Criteria

All patients who had peritoneal effusion at inpatient wards of
Arba Minch General Hospital during the study period were
included. Severely ill patients unable to respond to question-
naires and ascitic fluids laid in rejection criteria (samples
expected to be contaminated, incorrectly labeled, and
delayed ascitic fluids for more than 2 hrs.) were excluded.

Sample Size Determination and Sampling

Procedure
A total of 147 study participants, irrespective of age and sex,
were recruited using the purposive sampling technique.

Data Collection Tool and Collection

Processing

Data about socio-demographic characteristics, clinical and
behavioral factors of the patient were collected by face-to-
face administered semi-structured questionnaire. A pre-test
was done to validate the questionnaire and required
modification was done accordingly. Other important
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medical-surgical data of the patient were obtained from the
patient medical record.

Specimen Collection and Processing

From eligible participants, about 2-3 mL of ascitic fluid
was collected by the physician with a sterile test tube. The
physical appearance of the fluids was recorded immedi-
ately after collection. A fluid with a clear appearance was
centrifuged for 15 min at 2500-3000 rpm to concentrate
the existing microbes; while the fluid with a turbid appear-
ance was directly processed for microbiological analysis."”
All fluid samples were processed in a microbiology labora-
tory within 30 minutes after collection, if not processed
within 30 minutes the sample was stored at 37°C incubator
with nutrient broth medium.

Microbiological Isolation and

Identification

The fluid samples were primarily inoculated into blood
agar (Hi-Media Pvt. Ltd), chocolate agar (Hi-Media Pvt.
Ltd), and MacConkey agar (Hi-Media. Ltd) within an
aseptic procedure. The inoculated media were incubated
at 37°C for 48hrs. Chocolate agar plate was incubated
inside candle jar to provide 5-10% CO, concentration
for fastidious microaerophilic bacteria. After the incuba-
tion period plates were examined and any growth on the
agar media was processed for identification and drug sen-
sitivity test. Identification was done by colony character-
ization based on the physical appearance of colonies
(shape, surface, margin, translucency, and pigment), hemo-
lysis, lactose fermentation, Gram reaction, and finally
selected biochemical tests were used for identification of
the species of isolates as per the standard specified in
Clinical and Laboratory Standards Institute (CLSI).*?

Antimicrobial Susceptibility Testing

An antimicrobial susceptibility test was performed on
Mueller Hinton agar by using Kirby-Bauer disk diffusion
techniques.”® The inoculation was incubated at 35-37°C
for 16-18 hours according to the CLSI protocols.??
Morphologically identical 3—5 pure colonies of bacteria
on primary agar medium were suspended in nutrient
broth with a reference to 0.5 McFarland standards. Then,
by using a sterile swab the suspension was uniformly
inoculated into Mueller Hinton agar medium (Oxoid.
England). After 3—5 minutes of inoculation, selected anti-
biotic discs (Abtek company of UK) were aseptically

placed on the surface of the medium and the diameter of
the zone of inhibition was measured by millimeter after
overnight incubation and interpreted as sensitive, inter-
mediate, and resistant as per as the CLSI guidelines.**
The antibiotic disc was also selected according to CLSI
guidelines.”> For Gram positive bacterial isolates;
Penicillin (10 pg), Gentamicin (10 pg), Ciprofloxacin (5

He), (30 ng), (30 ng),
Clindamycin (10 pg), Erythromycin (15ug), Vancomycin

Tetracycline Doxycycline
(30pg), Cotrimoxazole (25 ng), Chloramphenicol (30 pg),
Cefoxitin (30 pg), Cefepime (30 pg), and Ceftriaxone (30
ug) antibiotics were used. While for Gram negative bac-
terial isolates; Ampicillin (10 pg), Piperacillin (100 pg),
Cefoxitin (30 pg), Cefepime (30pg), Ceftriaxone (5 pg),
Cefuroxime (5 pg), Streptomycin (10 pg), Gentamicin (10
pg), Ciprofloxacin (5 png), (30 png),
Doxycycline (30  pg), (10 pg),
Chloramphenicol (30 pg) and Ceftazidime (30 pg) anti-

Tetracycline
Meropenem

biotics were used.

Data Quality Control

A pre-test was done on 5% of the sample size before the
actual data collection time and the data collection tool was
modified accordingly. In the laboratory analysis, standard
operating procedures were strictly followed and laboratory
materials and reagents were maintained inappropriate sto-
rage conditions along with quality control parameters.
Quality control (QC) was performed to check the quality
of culture media, biochemical test and antibiotic disk with
standard control strains Escherichia coli ATCC 25922,
Staphylococcus aureus ATCC 25923, and Enterococcus
faecalis ATCC 29212 based on the manufacturer’s instruc-
tions for QC test recommendations.*?

Statistical Analysis

Data were edited, cleaned, and analyzed by SPSS version
25. Descriptive statistics like frequency, mean, and percen-
tage were calculated to describe the demographic character-
istics of the study population. Bivariate logistic regressions
analysis was used to assess associations between bacterial
peritonitis and potential associated factors. Odds ratio (OR)
and 95% confidence interval (CI) were estimated. Variables
with P <0.25 in the bivariable analysis were jointly entered
into a multivariable analysis. The presence of associations
and statistically significant was determined at a 95% con-

fidence interval and P-value < 0.05.
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Ethical Considerations

This study was ethically approved by the Institutional Review
Board (IRB) of Arba Minch University College of Medicine
and Health Sciences. Permission was obtained from Arba
Minch General Hospital. Participation in the study was on
a voluntary basis. All the study participants were informed
about the purpose of the study and their rights to withdraw
and the confidentiality of the obtained information. Informed
verbal and written consent was obtained before the interview,
and informed verbal and written assent was obtained from
parents or guardians for assuring participants less than 18-
year-old. Significant laboratory results were reported to the
respective patients’ physicians for treatment. In general, this
study was conducted under the Declaration of Helsinki.

Results
Socio-Demographic Characteristics of

the Study Participants

A total of 147 patients having peritoneal effusion have
participated in the study. The majority of the study parti-
cipants (61.9%) were males and the age range of the study
participant was from 13 to 82-year-old with a mean age of
51.06 + 15.4-year-old. Among age distribution, nearly half
of the study participants were in the age group from 46 to
65-year-old. About 60.5% of the study participants were
living in rural areas and nearly the same proportion
attended a formal education [Table 1].

Clinical and Behavioural Characteristics

of Study Participants

Among a total of 147 study participants, 11.5% of them
had a recent history of abdominal surgical management for
different clinical cases. The majority of the study partici-
pants’ body mass index was in the normal range (18.5—
24.9 Kg/m?), and about 29.3% of study participants have
had the habit of drinking alcohol more than three times per
week. About 44% of study participants had cirrhosis.

Bacteriological Profile of Ascitic Fluids

Overall, 19.05% of ascitic fluids had bacterial growth with
95% CI (12.9-25.2). One fluid sample had mixed growth
that makes the total number of isolated bacteria to be
thirty. Nearly three-fourths (76.6%) of the isolated patho-
gen were Gram-negative. The frequently isolated bacteria
were Escherichia coli 36.67% (11/30), followed by
Klebsiella spp 20% (6/30), Staphylococcus aureus
13.33% (4/30), and Pseudomonas aeruginosa 13.33% (4/

Table | Socio-Demographic Characteristics of Study Participants

Variables Categories | Frequency Percentage (%)
(n=147)
Sex Male 9l 58.3
Female 56 41.7
Age in years <25 9 6.1
2645 45 30.6
4665 70 47.6
266 23 15.6
Residence Urban 58 394
Rural 89 60.6
Educational llliterate 10 6.8
status Primary 52 35.2
Secondary 47 32
Diploma & 38 26
above
Occupation Farmer 36 24.5
House wife 23 15.6
Merchant 43 293
Student 14 9.5
Employee 31 21.1

30) [Figure 1]. About 53.6% (15/28) half of the culture-
positive ascitic fluids were observed among female parti-
cipants. However, there was no statistically significant
difference between gender [AOR=1.583, 95% CI=0.530—
4.727, P value=0.411)] [Table 2].

Antibiotic-Resistant Pattern of Isolated

Bacteria from Ascitic Fluids
Antibiotic-Resistant Pattern of Gram-Negative
Bacteria Isolates

More than half of Gram-negative bacilli bacterial isolates
were resistant to ampicillin, ciprofloxacin, cefepime, ceftriax-
one, and cefuroxime, while gentamicin (69.6%) and merope-
nem (65.2%) showed better responses. The predominant
isolate E. coli showed high resistance to ampicillin (72.7%),
ceftriaxone (81.8%), and ciprofloxacin (81.8%). About 75%
of P. aeruginosa isolates were resistance for cefepime and
ciprofloxacin, while 75% of P. aeruginosa isolates were
sensitive for piperacillin and meropenem [Table 3].

Antibiotic-Resistant Pattern of
Gram-Positive Bacterial Isolates
Among isolated Gram-positive bacteria, resistance was

observed against penicillin (71.4%), tetracycline (71.4%),
chloramphenicol (57.1%), and doxycycline (57.1%), while
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Figure | Distribution of isolated bacteria from ascitic fluids of study participant.

57.1% to 71.4% of isolated Gram-positive bacteria were
sensitive to cefoxitin, gentamicin, clindamycin, erythro-
mycin, and cotrimoxazole. Out of S. aureus isolates 25%
were methicillin resistance (MRSA). Similarly, among two
coagulases negative Staphylococcus spp isolates one was
methicillin resistance (MR-CoNS),
Enterococcus spp (100%) were resistant to Vancomycin
[Table 4].

whereas isolated

Multi-Drug Resistance (MDR) Bacterial

Isolates from Ascitic Fluids

Out of 30 isolated pathogenic bacteria, 43.3% of them
were found to have multidrug resistance (MDR).
Multidrug resistance Gram-negative and Gram-positive
bacterial isolates were found to be 43.5% (10/23) and
42.9% (3/7), respectively. More than half of isolated
E. coli and Enterobacter spp were MDR [Table 5].

Associated Factors for Bacterial
Peritonitis (Culture-Positive Ascitic
Fluids)

Both bivariable and multivariable analysis models of
logistic regressions were done to determine factors asso-
ciated with bacterial infection of the peritoneal cavity. The
variables with a p-value less than or equal to 0.25 in the
bivariable analysis were collectively enrolled to multi-
variable logistic regression analysis for the final identifi-
cation of factors independently associated with the

bacterial peritonitis. Among hypothesized factors, patients
who had undergone abdominal surgery were 8.72 times
more likely to develop peritoneal cavity bacterial infec-
tion [AOR= 8.724, 95% CI: (2.688-28.314)]. Likewise,
hospitalized patients for more than seven days were 8.99
times more likely to develop bacterial infections of the
peritoneal cavity [AOR= 8.990, 95% CI: (2.755-29.342)].
Patients presented with cirrhosis were 2.75 times more
likely to develop peritoneal cavity bacterial infection
[AOR= 2.751, 95% CI: (1.109-6.822)]. And patients
who had a habit of alcohol drinking were 5.8 times at
risk to develop bacterial infections of the peritoneal cavity
[AOR= 5.802, 95% CI: (1.948-17.285)] [Table 2].

Discussion
The peritoneal cavity is a sterile site in which no bacteria
or any microbes exist as commensals in a healthy state.
Any microbe isolated from this site is considered
a significant pathogen. The pathogenesis of peritoneal
infection is determined by bacterial factors which influ-
ence the transition from contamination to infection.
Bacteria responsible for peritoneal fluid infection may
vary due to different socio-demographic, clinical or med-
ical, and behavioral factors of personnel.>>-*°

In this study, the overall bacterial infection rates of perito-
neal cavities were 19.04% [95% CI (12.9, 25.2)]. This finding
was in line with studies conducted in North India (15.3%),
Bangladesh (22.8%),* Hubli, India (25.3%),* and Nile Delta
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Table 2 Bivariate and Multivariable Logistic Regressions of Factors Associated to Bacterial Peritonitis

Variables Culture Results COR [95% CI] AOR [95% CI] P-value
Negative Positive
No (%) No (%)
Gender
Male 78(85.7) 13(14.3) | |
Female 41(73.2) 15(16.8) 2.195[0.954-5.05] 1.583[0.530—4.727] 0411
Age in years
<25 6(66.7) 3(333) | |
2645 41(91) 4(9%) 0.195[0.035-1.095] 0.430[0.024-7.587] 0.564
4665 55(78.6) 15(21.4) 0.545[0.122-2.442] 0.883[0.059-13.32] 0.929
266 17(74) 6(26) 0.706[0.133-3.748] 1.165[0.05 9-22.95] 0.920
Hospitalization
< 7 days admitted 82(90) 9 (10) | |
>7 days admitted 37(66) 19 (34) 4.679[1.935-11.314] 8.990[2.755-29.342] 0.001
History of Abdominal surgery
Yes 22(59.5) 15(40.5) 5.087[2.121-12.205] 8.724[2.688-28.314] 0.001
No 97(88.2) 13(11.8) | |
Cirrhosis
Positive 45(70.3) 19(29.7) 3.472[1.447-8.331] 2.75111.109-6.822] 0.029
Negative 74 (89.2) 9(10.8) |
Drinking alcohol
Yes 33(66) 17(34) 4.028[1.708-9.499] 5.802[1.948-17.285] 0.002
No 86(88.7) 11(11.3) | |
Body Mass Index (BMI) Kg/m?
<18 5(38.5) 8(61.5) 6.400[0.947—43.234] 7.540 [0.634-89.704] 0.110
18.5-24.9 106(85.5) 18(14.5) 0679[0.133-3.460] 0.693[0.082-5.874] 0.737
>25 8(80) 2(20) | |

Abbreviations: BMI, body mass index; Kg, kilogram; M, meter;

(25.7%).% In contrast, our finding was highly lower than
studies done in New Delhi, India (35.1%)," Kanpur, India
(42.8%),”® Mumbai, India (58%),"" Korea (78.6%)>" and
Sudan (91.6%).'® However, our finding was greater than the
study conducted in Addis Ababa Ethiopia (5.8%)'’ and Rama,
Kanpur (11.8%).? The reason for the discrepancy of the result
might be due to the emergence of peritoneal effusion asso-
ciated with different underlying diseases and implementation
difference of infection prevention programs as well as the
number of study population differences.

Gram-negative bacteria were predominantly isolated
(76.67%), accounted by E. coli 36.67%, Klebsiella spp
20%, and P. aeruginosa 13.33%, while isolated Gram-
positive bacteria constitute only 23.33% with the maxi-
mum number of S. aureus 13.33%. This was in line with
studies conducted in Kanpur, India,”® Delhi, India,* and
Northern, India.> However, a

retrospective  study

COR, crude odds ratio; AOR, adjusted odds ratio; Cl, confidence interval.

conducted among cirrhotic and peritoneal dialysis patients
in Nile Delta, Egypt,””> Sudan,'® and Maryland, USA®
showed that Gram-positive bacteria were predominantly
isolated. The observed difference might be due to study
population difference and pre-sampling performed medical
procedures since types of bacteria depend on where it was
translocated.

The antimicrobial susceptibility pattern of this study
showed that more than 56.5% of Gram-negative bacterial
isolates were resistant to ampicillin (56.5%), cefuroxime
(56.5%), cefepime (65.2%), ciprofloxacin (69.6%), and
ceftriaxone (69.6%). This implies that those commonly
prescribed antibiotics will have a probability of less than
fifty percent to be used as empirical therapy for bacterial
peritonitis particularly in the study area. However, isolated
Gram-negative bacteria showed relatively good sensitivity
to gentamicin (69.6%) and meropenem (65.2%). About
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Table 3 Antimicrobial Resistant Pattern of Gram Negative Bacteria Isolates from Ascitic Fluids
Antimicrobial Agents Pattern | Escherichia coli Klebsiella spp P. aeruginosa Citrobacter spp Total
Tested (n=11) (n=6) (n=4) (n=2) (n=23)
No. (%) No. (%) No. (%) No. (%) No. (%)

AMP S 3(27.3) 2(33.3) NA 1(50) 6(26)

1 0(0) 0(0) NA 0(0) 0(0)

R 8(72.7) 4(66.7) NA 1(50) 13(56.5)
GEN S 8(72.7) 4(66.7) 3(75) 1(50) 16(69.6)

1 0(0) 0(0) 0(0) 0(0) 0(0)

R 3(27.3) 2(33.3) 1(25) 1(50) 7(30.4)
S S 4(36.4) 3(50) NA 1(50) 8(37.8)

1 0(0) 0(0) NA 0(0) 0(0)

R 7(63.6) 3(50) NA 1(50) 11(47.8)
TET S 3(27.3) 2(33.3) NA 1(50) 6(26)

1 1(9.1) 1(16.7) NA 1(50) 3(13)

R 7(63.6) 3(50) NA 0(0) 10(43.5)
DOX S 4(36.4) 3(50) NA 1(50) 8(37.8)

1 0(0) 0(0) NA 0(0) 0)

R 7(63.6) 3(50) NA 1(50) 11(47.8)
CPR S 2(18.2) 2(33.3) 1(25) 0(0) 5(21.7)

1 0(0) 1(16.7) 0(0) 1(50) 2(8.7)

R 9(81.8) 3(50) 3(75) 1(50) 16(69.6)
CFP S 4(36.4) 2(33.3) 1(25) 1(50) 8(35)

1 0(0) 0(0) 0(0) 0(0) 0(0)

R 7(63.6) 4(66.7) 3(75) 1(50) 15(65.2)
CTR S 2(18.2) 1(16.7) NA 0(0) 3(13)

I 0(0) 0(0) NA 0(0) 0(0)

R 9(81.8) 5(83.3) NA 2(100) 16(69.6)
CRX S 3(27) 2(33.3) NA 0(0) 5(21.7)

1 1(9) 0(0) NA 0(0) 1(4.3)

R 7(64) 4(66.7) NA 2(100) 13(56.5)
CFZ S NA NA 1(25) NA 1(4.3)

1 NA NA 0(0) NA 0(0)

R NA NA 3(75) NA 3(13)
CHL S 7(63.6) 2(33.3) NA 2(100) 11(47.8)

1 0(0) 0(0) NA 0(0) 0(0)

R 4(36.4) 4(66.7) NA 0(0) 8(37.8)
MER S 8(72.7) 4(66.7) 2(50) 1(50) 15(65.2)

1 19.1) 1(16.7) 0(0) 0(0) 2(8.7)

R 2(18.2) 1(16.7) 2(50) 1(50) 6(26)
CXT S 5(45.5) 2(33.3) NA 1(50) 8(34.8)

1 1(9) 1(16.7) NA 1(50) 3(13)

R 5(45.5) 3(50) NA 0(0) 8(34.8)
PIP S NA NA 3(75) NA 3(13)

1 NA NA 0(0) NA 0(0)

R NA NA 1(25) NA 1(4.3)

Abbreviations: AM, ampicillin; GEN, gentamicin; S, streptomycin; TET, tetracycline; DOX, doxycycline; CPR, ciprofloxacin; CFP, cefepime; CTR, ceftriaxone; CRX,
cefuroxime; CFZ, ceftazidime; CHL, chloramphenicol; MER, meropenem; CXT, cefoxitin; PIP, piperacillin; NA, not applicable; because of CLSI 2018 guide line recommenda-
tion; S, sensitive; |, intermediate; R, resistance; spp, species.
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Table 4 Antimicrobial Resistant Pattern of Gram Positive Bacteria Isolates from Ascitic Fluids

Antimicrobial Agents Tested Pattern S. aureus (n=4) CoNS (n=2) Enterococcus spp (n=1) Total (n=7)
No. (%) No. (%) No. (%) No. (%)
PEN S 1(25) 1(50) 0(0) 2(28.6)
1 0(0) 0(0) 0(0) 0(0)
R 3(75) 1(50) 1(100) 5(71.4)
GEN S 3(75) 2(100) NA 5(71.4)
| 0(0) 0(0) NA 0(0)
R 1(25) 0(0) NA 1(14.3)
ERY S 2(50) 2(100) 1(100) 5(71.4)
1 1(25) 0(0) 0(0) 1(14.3)
R 1(25) 0(0) 0(0) 1(14.3)
TET S 1(25) 0(0) 0(0) 1(14.3)
1 0(0) 1(50) 0(0) 1(14.3)
R 3(75) 1(50) 1(100) 5(71.4)
DOX S 2(50) 0(0) 0(0) 2(28.6)
1 0(0) 1(50) 0(0) 1(14.3)
R 2(50) 1(50) 1(100) 4(57.1)
CPR S 2(50) 1(50) 0(0) 3(42.9)
1 0(0) 0(0) 0(0) 0(0)
R 2(50) 1(50) 1(100) 4(57.1)
COoT S 2(50) 2(100) NA 4(57.1)
1 1(25) 0(0) NA 1(14.3)
R 1(25) 0(0) NA 1(14.3)
CLD S 3(75) 2(100) NA 5(71.4)
1 1(25) 0(0) NA 1(14.3)
R 0(0) 0(0) NA 0(0)
CHL S 1(25) 0(0) 0(0) 1(14.3)
1 1(25) 1(50) 0(0) 2(28.6)
R 2(50) 1(50) 1(100) 4(57.1)
VAN S NA NA 0(0) 0(0)
1 NA NA 0(0) 0(0)
R NA NA 1(100) 1(14.3)
CXT S 3(75) 1(50) NA 4(57.1)
1 0(0) 0(0) NA 0(0)
R 1(25) 1(50) NA 2(28.6)

Abbreviations: PEN, penicillin; GEN, gentamicin; ERY, erythromycin; TET, tetracycline; DOX, doxycycline; CPR, ciprofloxacin; COT, cotrimoxazole; CLD, clindamycin;
CHL, chloramphenicol; VAN, vancomycin; CXT, cefoxitin; NA, not applicable based on CLSI 2018 guide line recommendation; S, sensitive; |, intermediate; R, resistance;

CoNS, coagulase negative Staphylococcus; spp, species.

75% of P. aeruginosa isolates were sensitive for piperacil-
lin and gentamicin. The finding of this study was compar-
able to previous studies conducted in Karnataka, India,’
Delhi, India,* and Egypt.” However, studies conducted
from different sterile body fluids in Addis Ababa and
Mekelle, Ethiopia'®?® Gram-negative bacterial isolates
were resistant to chloramphenicol and gentamicin. The
reason for this discrepancy could be due to the practice

of antibiotic prescription and the distribution difference of
resistant bacteria.

Gram-positive bacterial isolates were also showed resis-
tance to penicillin (71.4%), tetracycline (71.4%) and doxy-
cycline (57.1%), and chloramphenicol (57.1%), while 57.1%
to 71.4% of isolated Gram-positive bacteria were sensitive to
cefoxitin, gentamicin, clindamycin, erythromycin, and cotri-

moxazole. 25% of isolated S. aureus were methicillin
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Table 5 Multi-Drug Resistant Pattern of Isolated Bacteria from
Ascitic Fluids

Frequency of Isolated Bacteria Multi-Drug Resistant

Isolated Bacteria (%)

E. coli (n=11) 5 (45.5)
Klebsiella spp (n=6) 2(33.3)

P. aeruginosa (n=4) 2(50)
Citrobacter spp (n=2) 1(50)
Total Gram negative bacteria (n=23) | 10 (43.5)
S. aureus (n=4) 2(50)

CoNS (n=2) 0

Enterococcus spp (n=1) 1(100)
Total Gram positive bacteria (n=7) | 3(42.9)
Total Isolated Bacteria (n=30) 13(43.3)

Abbreviations: spp, species; CoNS, coagulase negative Staphylococcus.

resistance (MRSA) while 50% of isolated coagulase-
negative Staphylococcus spp were methicillin resistance
(MR-CoNS). Likewise, isolated Enterococcus spp were
resistant to vancomycin. The finding was comparable to the
studies conducted in Ballari, India, and Kanpur, India.?® In
contrast studies conducted in Karnataka, India,® Addis
Ababa, Ethiopia,'® and Mekelle, Ethiopia® reported that
isolated Gram-positive bacteria had higher resistance to ery-
thromycin, clindamycin, and cotrimoxazole. This might be
due to trends in the prescription practice of antibiotics, the
strain of isolates, and the distribution of drug-resistant
bacteria.

Overall, multidrug resistance (MDR) bacterial isolates
were 43.3% (13/30) among 28 culture-positive peritoneal
fluids. MDR Gram-negative and Gram-positive bacterial
isolates were found to be 43.5% (10/23) and 42.9% (3/7),
respectively, which calls for the immediate attention of
healthcare providers and policymakers for prudent antibio-
tic use in the study area. The result was comparable to
studies conducted in Delhi, India,* and Northern India.’
However, the total level of MDR isolates in this study was
lower than studies conducted from various body fluids at
Addis Ababa and Mekelle, Ethiopia.'*?° This may be due
to frequent prescription of broad-spectrum antibiotics for
empirical therapy, distribution of drug-resistant bacteria,
and isolated strain difference.

Variables that may have contributed to the pathophy-
siology of ascitic fluids associated with bacterial peritoni-
tis were analyzed. Among these, the recent history of
abdominal surgery was one of the significantly associated
factors among culture-positive ascitic fluids. This was
similar to independent studies conducted in Boston,

USA,? and Cincinnati, USA.’ The reason might be due
to translocation of skin and gut normal flora bacteria and
their products into the sterile cavities of the peritoneal
during the procedures. Bacteria may also be introduced
via instrumentations unless it is fully sterilized. Despite
this, prolonged postoperative length of stay of the patient
in a hospital may also lead to recurrent infection.
Another important factor in this study was hospitaliza-
tion (stay of patients in the hospital for more than seven
days) showed a statistically significant association with
different
Alexandra, UK,'® and Rome, Italy28 also narrated in asso-

bacterial peritonitis. Similarly, studies in
ciated with nosocomial infections in different aspects. In
fact, long-term hospitalization leads to nosocomial infec-
tion, this might be due to the level of environmental
hygiene of the hospital that can be used as a source of
bacterial infection via mechanical ventilation or physical
contact of patients with different fomites. Moreover, dif-
ferent medical and surgical invasive procedures which are
taken as a treatment for other related health problems
might introduce bacteria into the sterile sites and leads to
infection. In addition, personnel might fail to follow the
basic infection control procedures such as hand washing
between patient contacts.

Another underlying clinical factor that had shown sta-
tistically significant association with bacterial peritonitis
was patients with cirrhosis. This was similar to studies
conducted in Sao Paulo, Brazil,!> Alexandra, UK,]5 and
Maryland, USA.® This might be due to patients with
cirrhosis leads to immune dysfunction as a result of low
complement levels and protein synthesis, poor phagocytic
activity, in parallel with a state of excessive activation of
pro-inflammatory mediators (interleukin-1, interleukin-6,
tumor necrosis factor-alpha). Thus, bacteria can easily
pass into the ascitic fluid through the damaging mem-
branes and leading to bacterial overgrowth and develops
infection. Likewise, the changes in bile secretion created
a more favorable environment for the survival of foreign
bacteria in the intestinal tract. Even, oral symbiotic bac-
teria in liver cirrhosis patients can invade the intestine wall
as a result of bile secretion changes.'’

The patient who had a habit of alcohol drinking was
also another behavioral factor that was statistically sig-
nificant to bacterial infection of the peritoneal cavity.
This result agrees with studies in Mumbai, India.'" The
reason might be due to frequent alcohol consumption
affects the contribution of the intestinal microbial popu-
balance of intestinal

lations by disturbing the
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homeostasis. In addition, alcohol metabolite, acetalde-
hyde, has also a direct effect on gut epithelial cell
function by disrupting tight junctions by accelerating
inflammatory responses with a significant alteration of
the immune system and may thus alter surround mem-
brane permeability and enhance bacterial translocation
from the intestines.*’

Limitation of the Study

This study was limited by the fact that conventional cul-
ture methods were used for the identification of the organ-
isms, as a result, most of the isolated bacterial species
could not identify into strain level. Besides, the presence
of strict anaerobic and fastidious bacteria might also affect
the outcome of our result. The antimicrobial tests recom-
mended using the minimum inhibitory concentration
(MIC) method were not carried out because of budget
constraints. The event of the use of antimicrobials prior
to sampling might also affect the result since the study
populations were inpatients.

Conclusion

In this study, magnitudes of bacterial peritonitis were
comparable to other similar studies. Gram-negative
bacteria (E. coli followed by Klebsiella spp.) were the
predominant etiologies of peritonitis. The majority of
bacterial isolates had higher rates of resistance to com-
monly prescribed antibiotics. Recent history of surgery,
hospitalization for more than a week, alcoholism, and
cirrhosis variables were independently associated with
fluids. Thus,
strengthened hospital infection prevention strategies,

culture-positive ascitic along with
treatment and management of bacterial peritonitis
should be based on the knowledge of bacterial etiology
and their antibiotic resistance patterns. Periodic mon-
itoring of antimicrobial resistance patterns helps physi-
cians to choose antimicrobial

agents for empiric

treatment of peritonitis.

Abbreviations
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