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Introduction: Opportunistic bacterial and fungal infections are the major cause of morbid-
ity and mortality among immune suppressed HIV-positive patients. The main objective of
this study was to determine bacterial and fungal organisms causing respiratory infections and
their susceptibility to commonly prescribed antimicrobials among HIV patients attending
a tertiary infectious disease hospital in Kathmandu.

Methods: Sputum samples were collected from the HIV-positive patients attending Sukraraj
Tropical and Infectious Disease Hospital (STIDH) from August 2017 to March 2018. A total
of 100 sputum samples were cultured on conventional bacterial and fungal culture media.
Bacterial and fungal isolates were identified based on their colony characteristics, micro-
scopic morphology and various biochemical tests. Antibiotic susceptibility test (AST) of
bacterial isolates was performed by modified Kirby Bauer disc diffusion method.

Results: Out of 100 sputum samples cultured, 24% (n=24) showed bacterial growth, 42%
(n=42) showed fungal growth and 10% (n=10) had both bacterial and fungal growth. Among
bacteria, 91.6% (n=22) were monomicrobial and 8.4% (n=2) were polymicrobial in growth, of
which, Klebsiella pneumoniae (37.5%) were predominant isolates, followed by Pseudomonas
aeruginosa (29.2%), and Escherichia coli (16.7%). The antibiotic susceptibility test (AST)
showed 68% (17/25) of bacterial isolates were multi-drug resistant (MDR) and among them
41.2% (7/17) were found to be extended spectrum f lactamase (ESBL) producers. Fungal growth
was observed in 42% of samples (42/100). A total of six different species of Candida and four
different genera of molds were identified. On species differentiation, Candida albicans (20%)
were followed by Candida parapsilosis (4%), and Candida dubliniensis (3%); and various molds
were Aspergillus fumigatus (4%), Aspergillus flavus (2%), and Penicillium species (5%). CD4
count was inversely associated with bacterial and fungal infections. Fifty percent of the patients
with the fungal infections had a CD4 count below 200. No fungal organisms were isolated from
HIV-positive patients under antifungal drug treatment.

Conclusion: HIV-positive patients with a CD4 count less than 200 cells/uL are more
vulnerable to opportunistic infections of bacterial and fungal origin. Early isolation, identi-
fication and appropriate treatment can reduce mortality due to co-infections. Routine screen-
ing of opportunistic pathogens is critical to contain the disease progression.
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Introduction

Globally, an estimated 40 million people were found to be living with Human
Immunodeficiency virus (HIV) infections in 2017." In South-East Asia, an estimated
3.5 million people were found living with HIV and this area bears the second highest
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burden after Sub-Saharan Africa.> Among 11 South-East
Asian Countries, Nepal has an estimated 0.2% prevalence
rate of HIV with 0.03% incidence per 1000 population.
A total of 32,747 HIV cases have been reported in Nepal
since the first case of HIV detected in 1988

HIV virus infection reduces the number and functionality
of CD4 helper lymphocytes that direct and coordinate acquired
immunity against most pathogens.” Once infected, individuals
remain infected throughout life. The diminished immunity
leads to various opportunistic infections (Ols) in HIV-
affected persons.” Acquired Immune Deficiency Syndrome
(AIDS) is a chronic condition that causes the progressive
destruction of the immune system leading to recurring Ols,
with changes in body composition, adverse nutritional impact,
decreased quality of life and mortality.® Opportunistic infec-
tions occur more often than in people with compromised
immune systems (CD4 count<500) than in people with normal
immune system. A weakened immune system makes it harder
for the body to fight off HIV-related Ols.

The majority of HIV-related Ols includes pneumonia,
Salmonella infection, toxoplasmosis, candidiasis (thrush) and
tuberculosis.” Lower respiratory tract infections (LRTISs) are
the most common respiratory diseases and are frequently the
first clinical manifestations of HIV infections.® It is estimated
that 65% of the patients infected with HIV present with
pulmonary involvement as their first clinical manifestation,
and that approximately 80% of HIV-positive patients develop
pulmonary disease over the course of the HIV infection.’
Among various opportunistic infections, respiratory infections
account for up to 70% of AIDS-defining illnesses. '

In Nepal, lower respiratory tract infections (LRTIs) are
increasingly reported as opportunistic infections. The etiology
of bacterial LRTIs among HIV patients was reported to be due
to  Streptococcus pneumoniae, Hemophilus influenzae,
Pseudomonas aeruginosa, Staphylococcus aureus, Klebsiella
pneumoniae, Mycobacterium tuberculosis and Acinetobacter
species. Bacteria such as Legionella pneumophila,
Mycoplasma pneumoniae and Chlamydia pneumoniae have
also been found to cause HIV-associated pneumonia.''
Opportunistic fungal infections such as mucocutaneous candi-
diasis, pneumocystis, cryptococcosis, and histoplasmosis are
the most common AIDS-defining conditions. Fungi such as
Candida albicans, Cryptococcus neoformans, Histoplasma
capsulatum, Coccidioides immitis, Aspergillusspp., Blastom-
yees dermatitidis, Penicillium marneffei, and Sporothrix
schenckii can cause pulmonary infections in persons infected
with HIV."

CD4 count is a marker for the opportunistic infections in
AIDS-related conditions.'® The increase in opportunistic
infections when the CD4+ T lymphocytes count falls below
500 cells/uL further leads to an increase in morbidity and
mortality among HIV-positive individuals.'"* The lower the
CD4 count, the higher the risk of opportunistic fungal infec-
tions. For instance, the risk of developing fungal infections of
the lower respiratory tract remains higher in people with
a CD4 count less than 200 cells/uL."" Preventing opportu-
nistic infections by raising the CD4 count through early and
sustained adherence to Antiretroviral therapy (ART) is thus
critical."> Over the last decades, ART has greatly reduced the
mortality from AIDS-related Ols including LRTIs, by redu-
cing HIV viral load in the blood and by strengthening the
immune response.

Opportunistic infections caused by both bacterial and
fungal origins are life-threatening complications in HIV-
infected patients. Management of these opportunistic
infections based on the diagnosis is critical. In Nepal,
there have been very few studies exploring the prevalence
of these opportunistic infections in HIV-infected patients.
Most of the studies from Nepal reported only opportunistic
parasitic infections.'®'® Few studies have reported the
prevalence of bacterial and fungal opportunistic infections
in HIV-infected patients from Tribhuvan University
Teaching Hospital, Kathmandu,lg National Public Health
Laboratory, Kathmandu'' and Manipal Teaching Hospital,
Pokhara.”’ However, none of these studies included anti-
microbial susceptibility of these opportunistic infections.

The current study represents patients attending Sukraraj
Tropical and Infectious Disease Hospital (STIDH), a tertiary
center specialized for treatment of HIV/AIDS and other
tropical infectious diseases in Kathmandu. In addition to
exploring the opportunistic bacterial and fungal infections,
this study has included the standardized susceptibility test of
antimicrobials prescribed for these infections. The main
objective of this study was to determine bacterial and fungal
organisms causing respiratory infections and their suscept-
ibility to commonly prescribed antimicrobials among HIV
patients attending a tertiary infectious disease hospital in
Kathmandu. This study provides an update on the use of
appropriate and more effective treatment regimens for oppor-
tunistic LRTIs and fungal infections.

Materials and Methods

A total of 100 HIV/AIDS patients suspected of LRTIs who
attended Sukraraj Tropical and Infectious Disease Hospital
(STIDH) between August 2017 and March 2018 were
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included in the study. All the cases were confirmed HIV/
AIDS with clinical diagnosis of LRTIs based on the
national guidelines for the treatment of HIV/AIDS.?!
A written informed consent was obtained from each parti-
cipant. Socio-demographic characteristics of patients were
collected using a questionnaire form through face-to-face
interview with the patients. CD4 counts and the informa-
tion related to patients were first entered in Microsoft
Excel and later analyzed using SPSS version 24.0 (IBM
Corporation, Armonk, NY, USA).

Inclusion and Exclusion Criteria

A patient was enrolled in this study if he/she was HIV
positive and attended STIDH; was clinically diagnosed to
have lower respiratory tract infections based on the
national treatment guidelines; and provided written
informed consent regardless of their ART status. People
living with HIV/AIDS who were below 15 years of age

were excluded from the study.

Specimen Collection, Sample Size and

Processing

Using Cochrane formula for sample size calculation
a minimal sample size required was 94. We collected
a total of 100 samples. A total of 100 sputum specimens
were collected from HIV patients attending STIDH, Teku
from August 2017 to March 2018. Patients were advised to
collect 2 mL of early morning sputum specimen in a clean,
transparent, plastic container. The sputum samples were
delivered to the microbiology laboratory of STIDH, Teku
and processed using standard microbiological methods for
isolation of bacterial and fungal pathogens. The sputum
specimens were observed macroscopically for Gram stain-
ing including acid fast staining to identify bacterial patho-
gens and KOH preparation for fungal pathogens.**?*
Thus, identified bacterial pathogens were subjected to an
antibiotic susceptibility test using the Kirby Bauer method
to determine multi-drug resistant and ESBL producers. All
the fungal isolates were primarily identified at the micro-
biology laboratory of STIDH, Teku and were further con-
firmed by an external consultant mycologist for quality
control.

Isolation, Identification and Antibiotic
Susceptibility Test of Bacterial Isolates

A loop full of mucopurulent part of the sputum sample was
selected and inoculated onto blood agar, chocolate agar and

MacConkey agar (Hi-Media) and incubated for isolation of
bacterial pathogens. Identification of significant bacterial
isolates was done wusing standard microbiological
techniques.”? Antimicrobial susceptibility test (AST) was
performed using the modified disc diffusion test method
(Kirby-Bauer) recommended by the Clinical and
Laboratory Standards Institute (CLSI) guidelines.** The fol-
lowing antimicrobial agents; ampicillin (10 pg), ceftriaxone
(30 pg) and cefixime (30 pg), gentamicin (10 pg), amikacin
(30 pg), co-trimoxazole (25 ng), tetracycline (10 pg), chlor-
amphenicol (10 pg) ciprofloxacin (5 pg), ofloxacin (5 pg),
nalidixic acid (30 pg), amoxycillin clavulanic acid (20/10
pg), imipenem (10 pg), piperacillin (75 pg), piperacillin/
tazobactam (100/10 pg) and colistin (10 pg) were used for
AST. Isolates suspected as Extended Spectrum B-lactams
(ESBLs) were phenotypically confirmed by combined disk
diffusion method using ceftazidime (30 pg) vs ceftazidime

clavulanic acid (30/10 pg) based on the CLSI guidelines.**

Identification of Fungal Isolates

For isolation of fungal pathogens, sputum samples were
inoculated in duplicate Sabouraud's Dextrose Agar (SDA)
tubes and incubated at room temperatures: 25°C and 37°C.
The cultures were examined on alternate days for growth
and were kept for 21 days before discarding them as
negative.” Fungal isolates were identified macroscopically
and microscopically based on the colonial morphology of
the isolates on the laboratory media. Mucoid yeast-like
growth was processed by carrying out Gram’s staining and
capsular staining, germ tube test and urease test. Gram’s
staining was done to all the isolates with mucoid- and yeast-
like growth and observed for Gram-positive budding yeast
cells.>"

All the isolates with mucoid- and yeast-like growth were
tested for capsulated budding yeast cells by performing cap-
sular staining with 10% nigrosine for identification of
Cryptococcus neoformans. In addition, the organism was
inoculated into bird seed agar; and Christensen’s Urease
test was done for confirmation of Cryptococcus neoformans.
Upon observing Gram-positive budding yeast on gram stain-
ing, Candida was suspected, and all Candida isolates were
tested for germ tube formation.* Different Candida species
were identified on a selective and differential chromogenic
reaction (ChroMagar Candida). The Candida species were
identified as described in the manufacturer’s instruction;
Candida albicans (Green), C. tropicalis (Blue), C. glabrata
(Pink), C. krusei (Dry pink).’ Identification of mold was done
with macroscopic examination of the colony morphology.
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Microscopic identification of the molds was done by mor-
phology and arrangements of spores and hyphae on the
lactophenol cotton blue (LCB) mount. "

Results

Among 100 sputum samples collected from HIV-positive
patients attending STIDH; 24% (n=24) of patients had bac-
terial infections, 42% (n=42) had fungal infections, and 10%
(n=10) had both bacterial and fungal infections (Figure 1).

Distribution of Bacterial Growth and
Fungal Growth in HIV

Among bacterial growth, 91.6% (n=22) were mono-microbial
and 8.4% (n=2) were poly-microbial, among which,
Klebsiella pneumoniae (37.5%) was predominant, followed
by Pseudomonas aeruginosa (29.2%) (Table 1). Among 42
fungal growths, yeast was isolated from 29 samples (69%),
only molds were isolated from 12 samples (28.5%); and both
yeast and mold were isolated from one sample (2.5%). One
patient was found to be co-infected with more than one fungus.

Out of a total of 30 isolates of yeast, six different species
of yeast were identified. Candida albicans, 20 (66.7%), was
the most predominant organism followed by Candida para-
psilosis,4 (13.3%). Out of a total of 13 mold isolates, four

different types of molds: Aspergillus flavas, Aspergillus
fumigatus,Penicillium spp. and Mucorspp. were identified.
Aspergillus spp., 6 (46.15%), were the most predominant
organism followed by Penicillium spp., 5 (38.56%) and
Mucor spp., 2 (15.38%) (Table 1).

Sociodemographic Characteristics, CD4
Count and Their Association with the
LRTls

Among 24 bacterial and 42 fungal culture positive cases,
62.5% (15/24) and 71.4% (30/42) cases of HIV co-infection
were reported mostly in the age group 2649 years (Table 2).
The number of bacterial and fungal infections in HIV-positive
cases was higher in males (16/65 (24.6%) males had bacterial
and 29/65 (44.61%) males had fungal infections) as compared
to females (8/35 (22.89% had bacterial infections and 13/35
(37.2%) had fungal infections). There was no significant asso-
ciation between gender of the patients and type of infections
among them. Other socio demographic factors such as habit of
smoking, habit of taking alcohol were also not significantly
associated with development of LRTIs (bacterial and fungal)
in HIV patients (Table 2). However, there was a significant
association between CD4 count and development of bacterial
and fungal infections in HIV patients (p<0.05) (Table 2).

Growth pattern of sputum samples of HIV patients under study (n=100)

No growth

10% Both bacterial
and fungal

= Culture Results = Bacterial Growth

Both

= Fungal Growth No growth

Figure | Bacterial and fungal growth pattern of sputum samples taken from HIV patients.
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Table | Culture Results of Sputum Samples of HIV Patients
(n=100)

Growth Number | Percentage
Bacterial Growth 24 24
Fungal Growth 42 42
Both 10 10
Bacteria (n=24)
Klebsiella pneumoniae 9 375
Pseudomonas aeruginosa 7 29.2
Escherichia coli 4 16.6
Citrobacter freundii | 4.2
Acinetobacterspp. | 4.2
Acinetobacter spp. + Citrobacter freundii | | 4.2
Escherichia coli + Pseudomonas aeruginosa | | 42
Fungi (n=42)
Yeast (n=30) 29 69
Mold (n=13) 12 285
Both Yeast and Mold(n=1) | 2.5
Yeast
Candida albicans 20 66.7
Candida parapsilosis 4 13.3
Candida dubliniensis 3 10.24
Candida krusei | 33
Candida tropicalis | 33
Candida guillermondii | 33
Mold
Aspergillus spp. 46.15
Penicillium spp. 38.56
Mucor spp. 15.38

The majority of infections (14/24 (58.3%) bacterial and
21/42 (50%) fungal infections causing LRTI) was present in
the HIV-positive patients with CD4 below 200 cells/
pL. A total of 7/24 (29.1%) had bacterial and 7/42
(16.66%) had fungal infections of the LRTI and were asso-
ciated with a CD4 count below 500 cell/pL. Among LRTIs,
Klebsiella pneumoniae infection (29.2%), Candida albicans
(33.3%) and Aspergillus fumigatus (15.4%) were major
infections in patients with a CD4 count below 200 cells/pL.
(Table 3). All the sputum samples were also processed for
acid fast staining and GeneXpert analysis. None of the sam-
ples were found with acid fast bacilli whereas two cases with
CD4 count <200 cells/uL detected a presence of rifampicin-
sensitive Mycobacterium tuberculosis. Candida albicans
was isolated from one of the HIV-positive patients infected
with Mycobacterium tuberculosis.

Antibiotic Susceptibility Pattern of
Gram-Negative Bacteria Isolated from
Sputum Samples of HIV Patients

Klebsiella pneumoniae isolates were highly sensitive (100%;
9/9) towards gentamicin and imipenem, whereas sensitivity
towards ofloxacin and ciprofloxacin was 88.8% (8/9). More
than 80% (4/5) of E. coli isolates were sensitive to imipenem,
gentamicin, and tetracycline. A total of 60% (3/5) were sensi-
tive to ciprofloxacin, ofloxacin, nalidixic acid and amoxicillin
clavulanic acid, 40% (2/5) were sensitive to ampicillin, cefix-
ime, ceftriaxone and chloramphenicol. All Citrobacter freundii
isolates were 100% (2/2) sensitive towards imipenem, genta-
micin, tetracycline, cotrimoxazole and chloramphenicol.
All Pseudomonas aeruginosa isolates were 100% (7/7)
sensitive to amikacin, ciprofloxacin and piperacillin-
tazobactam, while 85.8% (6/7) were sensitive towards
imipenem, gentamycin, and colistin. Only half of the
Acinetobacterspp. isolates were sensitive to cefixime, ceftriax-

one, imipenem gentamicin, amikacin, and ofloxacin. (Table 4).

Multi-Drug Resistant (MDR) and
Extended Spectrum Beta Lactamase

(ESBL) in Bacterial Isolates

Among the bacterial isolates from the HIV patients, the
prevalence of MDR bacteria were as follows: E. coli 100%
(5/5), Acinetobacter species 100% (2/2), Pseudomonas
aeruginosa 57.2% (4/7), and Klebsiella pneumoniae
55.6% (5/9). All MDR bacterial isolates were screened
for ESBL. Among a total of 17/25 (68%) MDR isolates,
41.2% (7/17) isolates were ESBL producers. Among MDR
bacterial isolates, the highest ESBL production was found
in Klebsiella pneumoniae (4/9; 80%) and Pseudomonas
aeruginosa (2/4; 50%) isolates (Table 5).

Discussion

Overview of Findings

Opportunistic infections are mostly severe in patients liv-
ing with HIV infections. Various pathogens such as bac-
teria, virus, parasites, and fungi are responsible for
opportunistic infections in people with HIV.?® In this
study, the causative agents of LRTIs were fungi (42%),
bacteria (24%), and a mix of bacterial and fungal patho-
gens (10%). The opportunistic bacterial and fungal infec-
tions in HIV patients in our study were lower in
comparison to other studies reported from Kathmandu
valley (46.6% bacterial infection),'' Hyderabad, India

HIV/AIDS - Research and Palliative Care 2019:11
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Table 2 Sociodemographic Characteristics of Enrolled HIV Cases Under Study (n=100)

Character Bacterial Growth p-value | Total | Fungal Growth p-value
Culture Positive | Culture Negative Culture Positive | Culture Negative
N (%) N (%) N (%) N (%)

Gender
Male 16 (66.7%) 49 (64.5%) 0.6 65 29 (69%) 36 (62.1%) 0.47
Female 8 (33.3% 27 (35.5%) 35 13 31%) 22 (37.9%)

Age
1625 years | (4.2%) 12 (15.8%) 0.26 13 5 (11.9%) 8 (13.8%) 0.48
2649 years 15 (62.5% 50 (65.8%) 65 30 (71.4%) 35 (60.3)
> 50 years 8 (33.3%) 14 (18.4%) 22 7 (16.7%) 15 (25.9%)

Habit of smoking
Yes 7 (29.2%) 28 (36.8%) 0.3 17 (40.5% 18 (31.0%) 0.32
No 17 (70.8%) 48 (63.2%) 25 (59.5%) 40 (69%)

Habit of taking alcohol
Yes 4 (16.7%) 20 (26.3%) 0.39 24 13 31%) 11 (19%) 0.16
No 20 (83.3%) 56 (73.7) 76 29 (69%) 47 (81%)

CD4 cells per microliter
>500 7 (29.2%) 28 (36.8%) 0.03 35 7 (16.7%) 28 (48.3%) 0.003
200499 3 (12.5%) 27 (35.5%) 30 14 (33.3%) 16 (27.6%)
<200 14 (58.3%) 21 (27.6%) 35 21 (50%) 14(24.1%)

Intake of antifungal drug
Yes 8 (33.3%) 14 (18.4% 0.26 22 0 (0%) 22 (37.9% 0
No 16 (66.7%) 62 (81.6%) 78 42 (100%) 36 (62.1%)

(44.28% bacterial infection),27 and Jaipur, Rajasthan, India
(86.1% fungal infection).”> A recent study from Nigeria
reported 36% fungal infections in HIV-positive patients.*®
The low rate of opportunistic infections in our study might
be due to high compliance and adherence to the ART at
STIDH. Also, the measures taken at STIDH to ensure
compliance and adherence through for example counsel-
ling and reminder through mobile text messaging might
have been highly effective.

Bacterial and Fungal Opportunistic

Infections in HIV Patients

In this study, one fifth of the infections were caused by
bacterial pathogens and nearly half of the infections were
caused by fungal pathogens. Among bacterial isolates,
Klebsiella pneumoniae was the predominant bacterial patho-
gen followed by Pseudomonas aeruginosa and Escherichia
coli. Among fungal isolates, Candidial infection was the
major one followed by Aspergillus spp. of which Candida
albicans was the predominant one. The findings of our study
are in line with the studies reported from within Nepal

(National Public Health Laboratory, Teku, Kathmandu)'

and Pokhara, Nepal” and elsewhere such as Taiwan,*

1

Ilorin, Nigeria,3 Hyderabad, India,?’ Jaipur, Rajasthan,

25 Amritsar, India,*? Visakhapatnam, India,'* and

India,
Kano Metropolis, Northern Nigeria.*?

The significant association between lower CD4 count and
the infections by bacteria and fungi has been established pre-
viously. The lower the CD4 count, the higher the rate of
colonization by bacteria and fungi.** These findings are similar
with the other studies conducted in Kathmandu, Nepal,”
Aligarh, India,'> Nnewi, Nigeria,”> Awka, Nigeria®® and
Atlanta, USA.>” When the person is infected with HIV virus,
they are prone to various opportunistic infections due to dimin-
ished immunity that depletes the CD4 T lymphocyte cells.

A number of studies have shown the co-infections with
with low CD4 count.
Mycobacterium species were often found to be the major

fungal infection in patients
fungal isolates in HIV patients in Nigeria.*> Candida albicans
were the most common pathogens resulting in co-infection
with pulmonary tuberculosis in HIV-positive patients in

Sweden.*® In this study, of the two co-infected cases with
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Table 3 Distribution of Bacterial and Fungal Genera on CD4
Count of HIV Patients (n=100)

Bacterial and CD4 Counts of the Patient’s Total
Fungal Species Cells Per Microliter

>500 200-499 | <200

N [ % N | % N | %
K. pneumoniae 0flo 2 83 7 292 | 9
E. coli 3 (125 ]0 0 | 4.2 4
P. aeruginosa 4 16.6 | | 42 2 83 7
C. freundii 0 (o0 0 0 | 4.2 |
Acinetobacterspp. 0 ]0 0 0 | 4.2 |
Acinetobacterspp. + | 0 | O 0 0 | 4.2 |
C. freundii
E. coli + P. aeruginosa | 0 | O 0 0 | 4.2 |
Total 71292 (3 125 | 14 | 58.3 | 24
Candida albicans 4 133 | 6 20 10 | 333 | 20
Candida krusei 0 ]0 0 0 | 33 |
Candida dubliniensis | 2 | 6.7 0 0 | 33 3
Candida parapsilosis | 0 | 0 3 10 | 33 4
Candida guilliermondii | 0 | 0 | 33 0 0 |
Candida tropicalis 01lo 0 0 | 33 |
Total 6 |20 10 | 33.3 | 14 | 44.7 | 30
Aspergillus fumigatus | 1 77 | 77 2 154 | 4
Aspergillus flavus 01lo 2 154 (0 0 2
Penicillium species 01lo | 77 4 308 | 5
Mucor species 0flo 0 0 2 154 |2
Total (Mold) 1|77 4 308 | 8 615 (13

Mycobacterium tuberculosis, one of the patients had Candida
albicans. Although in this study, Candida species were iso-
lated from patients with different levels of CD4 counts, the
prevalence of Candida species in patients with a CD4 count
less than 200 cell/uL was expected to be more. Other studies
from Nigeria have reported Candida albicans from patients
with CD4+ T lymphocyte cell count <200 cells/uL.*>~°

Effective Treatment for Bacteria Isolated
from Sputum Samples of HIV Patients

Of all the antibiotics tested, Imipenem and Gentamycin
were found to be more effective against bacterial iso-
lates. Most of the bacterial isolates showed variability in
antibiotic sensitivity. Among isolated gram-negative bac-
terial isolates, most of them showed the highest sensitiv-
ity (>80%) to imipenem and gentamycin. However,
Acinetobacterspp showed only 50% sensitivity to imipe-
nem and gentamicin. The major selective force favoring
the emergence of antibiotic resistance is their extensive
use. In our study, cotrimoxazole, a WHO recommended

drug for the treatment of pneumonia was resistant
(>80%) against all the isolates except Citrobacter freun-
dii (100% sensitive). Findings in this study resonate with
other similar studies from Ekiti State, Nigeria.** The
resistance to cotrimoxazole has been evolving in recent
years as has been the case in Lagos, Nigeria.*'

In this study, only Gram-negative bacteria were iso-
lated from the sputum sample and two thirds of them were
multidrug resistant and among the MDR bacteria, half of
them were ESBL producers. Basal media (blood agar,
MacConkey agar) were used for primary screening of
bacterial pathogens from sputum samples of HIV patients
in this study. However, specialized media were not used
for trapping the fastidious bacteria, mostly Streptococcus
pneumoniae, a major gram-positive bacteria isolated from
sputum. This might be the possible cause of not getting
Gram-positive bacteria from the sputum samples.

This study further highlights the emergence of ESBL
organisms which have been reported to be due to increas-
ing use of broad-spectrum antibiotics.*> Decrease suscept-
ibility of Gram-negative isolates towards third generation
cephalosporins such as cefotaxime, ceftriaxone and cefta-
zidime, could be attributed to ESBL or Amp C beta-
lactamase producers or some other relevant underlying
mechanisms.*® ESBL production was most common
among K. pneumoniae followed by P .aeruginosa and E.
coli. These findings were similar with the latest study
reported from Bahir Dar, Amhara Region, Ethiopia.**

Implications for Treatment of

Opportunistic Infections

It is necessary to screen all HIV-positive cases with bacterial
and fungal pathogens in addition to conducting stool
examinations for parasitic tests. This reduces further compli-
cations by early diagnosis of opportunistic infections and
appropriate treatment with better clinical outcome. Routine
screening of opportunistic pathogens is necessary, particu-
larly the cases with CD4 count <500 cells/uL, so that oppor-
tunistic infections in HIV-positive patients can be managed
in time before the development of complications. Detection
and identification of fungal infections should utilize
a combination of microbiological, histopathological and ser-
ological evidence. Laboratory personnel involved in routine
investigation of HIV patients should be trained on standard
operating protocol for isolation and identification of bacterial
and fungal pathogens of clinical significance. Routine mon-
itoring of diagnostics-based use of antimicrobials through
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Table 5 Prevalence of MDR and ESBL in Bacterial Isolates
Isolated from HIV Patients (n=100)

Bacterial Pathogens | No. of Multi-Drug ESBL
Isolates | Resistant

N % N | %
Escherichia coli 5 5 100 | 20
Pseudomonas aeruginosa | 7 4 57.2 2 | 50
Klebsiella pneumoniae 9 5 55.6 4 |80
Citrobacter freundii 2 | 50 0
Acinetobacter spp. 2 2 100 0
Total 25 17 68 7 |42

increased reporting of infectious diseases and the prescrip-
tion can further reduce the burgeoning rise in antimicrobial
resistance.*’ Further studies are recommended using more
sensitive methods such as PCR, to compare and make
a logical conclusion in order to establish bacteria and fungi
as causative agents of lower respiratory tract infections
among HIV-positive patients.

Conclusion

HIV-positive patients with a CD4 count less than 200
cells/uL are more vulnerable to infectious bacterial and
fungal opportunistic infections. Invasive bacterial and fun-
gal colonization of the lungs remain important causes of
death in immunocompromised patients. An early isolation,
identification and appropriate treatment can reduce the
mortality due to co-infections. Routine screening of oppor-
tunistic pathogens together with AFB staining is necessary
to contain the disease progression. As all ESBL isolates
were MDR, treatment should be strictly based on antibio-
tic susceptibility pattern reports.
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