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Abstract

Background: HIV causes a decrease in CD4+ lymphocyte cells count, exposing the individual to infections (urinary tract
infections). This study was carried out to determine the prevalence of bacteriuria and antimicrobial susceptibility pattern of
bacteria isolates among HIV patients.

Methods: Clean catch mid-stream urine samples were collected from 135 HIV- seropositive patients, cultured on Cystein
lactose electrolyte deficient (CLED) agar and incubated at 37°C for 24 hours. The modified Kitby-Bauer’s disc diffusion
method was used to assess susceptibility to antimicrobial agents.

Results: The prevalence of bactetiutia was 67.4% (91/135). Staphylococcus aureus was the most predominant (42.9%) isolate,
tollowed by Escherichia. coli (24.2%), then Coagulase negative Staphylococci (10.9%). The highest proportion of bacteria was
isolated from patients having a CD4+ T-cell count of less than 300 cells/mm?® (39.6%). There was an association between
the level of CD4+cell count and bacterial urinary tract infection (P= 0.001). Most sensitive drugs were gentamycin, vanco-
mycin and amoxicillin-clavulanic acid while the drug with the greatest resistance was sulphamethoxazole-trimethoprim, with
Enterococcus and Protens showing 100% resistance to this drug,

Conclusion: Bacteriuria and resistance to commonly used antibiotics is prevalent among HIV/AIDS patients attending the
Bamenda Regional Hospital. Therapy based on antimicrobial susceptibility test is encouraged.
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Introduction be among the most common infectious diseases for

HIV remains a major global public health issue with the
sub-Saharan Africa being the most affected with over
25.7 million people living with HIV/AIDS as of 2017'.
Infection with HIV progressively reduces the effec-
tiveness of the immune system rendering the individ-
ual vulnerable to opportunistic infections and cancers'.
Urinary tract infections (UTIs) have been reported to
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properly cited.

which patients seek medical treatment with an estimat-
ed incidence of 250 million annually>’. Patients with
low CD4+lymphocyte cell count are at risk of having
some neurological symptoms which lead to urinary
stasis and ultimately, infection. In addition, women, in-
fants, the elderly, HIV/AIDS patients and those with
underlying urological abnormalities are at increased risk
of UTIs* According to Njunda and others’, Gram neg-
ative bacteria including Escherichia coli, Klebsiella pneumo-
niae, Enterobacter aerogenes, Enterobacter cloacae, and Serratia
marcescens were responsible for most UTIs. The associ-
ation between the incidence of bacteriuria and CD4+
T-cell counts has been conflicting. While some findings
revealed a higher frequency of UTI among HIV-sero-
positive patients, others showed no correlation between
the two infections™*"".
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The inevitable emergence and rise of antibiotic resist-
ance in the management of urinary tract infections is
a serious public health problem globally and especially
in the developing countries. Common causes of resist-
ance to antibiotics include their frequent use and mis-
use and the transmission of resistant bacteria strains
from one individual to anothet’. The availability of just
few antimicrobial agents leave clinicians with a limited
number of antimicrobial agents to fight infection. This
ultimately leads to drug pressure which can easily give
rise to sub-optimal response or ineffectiveness to the
commonly available antibiotics®. In order to effective-
ly tackle this rising antibacterial resistance, WHO rec-
ommends the putting in place of surveillance system
for the collection of information. This will entail that a
country, amongst others get information on the trend
in resistance, monitor the impact of intervention and
inform treatment guidelines®.

Akoachere and others’ reported that information on the
pattern of resistance to community acquired uropath-
ogens have not been extensively studied in Cameroon.
Antimicrobial susceptibility testing (AST) is important
in deciding the appropriate antimicrobial agent to be
used for treatment. Unfortunately, the high cost of cul-
ture precludes the routine dependence on AST prior to
prescription and treatment. In effect, the majority of
treatment relies on the result of urinalysis and urine mi-
croscopy. The information gotten from these diagnos-
tic methods is limited in guiding the clinician onhe ideal
antimicrobial agent for a specific infection. This empiric
practice could predispose the community to treatment
failure and equally give rise to resistance. This study was
therefore aimed at determining the etiologic agents of
bacteriuria among HIV- seropositive patients and their
antimicrobial susceptibility pattern to commonly used
antibiotics as well as assessing the relationship between
CD4+ T-cell counts and bacteriuria in these patients
attending the Bamenda Regional Hospital.

Materials and methods

Study design

This was a cross-sectional hospital-based study carried
out at the HIV/AIDS treatment center of the Bamenda
Regional Hospital in the North West Region of Came-
roon. People living with HIV/AIDS (PLWHIV /AIDS)
attending the Treatment Center were recruited for this
study. We excluded those who were already on antibiot-
ic therapy. Information on socio-demographic charac-
teristics, treatment status and the presence of signs and
symptoms of urinary tract infection was obtained from
the patient’s record and interview.
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Laboratory analyses

About forty milliliters of clean catch mid-stream urine
specimen was collected from each participant using a
sterile wide mouth container, avoiding all contamina-
tions. The samples were brought to laboratory within
30 minutes of collection for microscopy, culture and
subsequent antibiotic susceptibility testing, CD4+T-cell
counts was done using blood samples collected from all
those who gave urine samples and analysed using Alere
PimaTM(Alere Technologies GmbH, Germany).

In the laboratory, samples were inoculated unto Cystein
lactose electrolyte deficient (CLED) agar plates using
a 0.01 ml loop, and incubated at 37°C for 24 hours.
Following current guidelines which indicates that for a
single isolate a density of 10> CFU/ml indicates infec-
tion after 24 hours coupled with the number of distinct
colonies ranging from 30-300, the bacterial species was
identified and antibiotic susceptibility done". Examina-
tion of culture plates were done after 24 hours of incu-
bation. Following significant detection of growth, the
bacteria species were first identified morphologically/
span> by their presentation on CLED agar, followed by
Gram stain and biochemical testing (coagulase, catalase,
oxidase).

The modified Kirby Bauer disc diffusion method was
used to do antimicrobial sensitivity test on the different
bacteria isolated'™'>. The following antibiotics (com-
monly prescribed in our setting for UTI) were used on
the isolates were Ceftriaxone (5ug), Amoxicillin-clavu-
lanic acid (30pg), Ciprofloxacin (5 pg), Gentamycin (10
ng), Vancomycin (5 pg), Sulphamethoxazole-Trimeth-
oprim (10 pg) and Streptomycin (10 ng). The diameters
were compared with an interpretative chart and inter-
preted as sensitive/susceptible, intermediate or resist-
ant. Multidrug resistant bacteria was defined as resist-
ance to three or more antimicrobial classes'.

Statistical analysis

Data was analyzed using IBM SPSS Statistics version
21. Differences in the prevalence of the various bacte-
ria isolated were examined using the Chi-square(y?) test.
Difference between variables with p-value less than or
equal to 0.05 was considered statistically significant.

Results

Overall, a total of 135 samples from people living
with HIV/AIDS(PLWHIV/AIDS) was analyzed and
of these, females (64.4%) and those of the age group
41-50 years (39.3%) constituted the majority, the mean
age of study participants was 45.7919.255 standard
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deviation. Most of the 135 participants (68.9%) were
asymptomatic for urinary tract infections and the ma-
jority (40%) had CD4+ T-cell counts of less than 300
cells/mm?, the mean CD4 count was 409.24+196.646
standard deviation. A total of 131 (97%) of these 135

subjects were on antiretroviral therapy while 4 were
ART naive.

Prevalence of bacteriuria
The overall prevalence of bacteriuria among the 135

PLWHIV/AIDS was 67.4% (91/135). Among these,
the majority with positive bacterial culture were female
(86.2%) and those of the age group greater than 50
years. A significant difference (p=0.001) was observed
in the prevalence among gender and age group. In like
manner, a significant difference in positive culture was
also noticed among CD4+ T-cell counts. The least in-
fected were those with tertiary level of education, sin-
gles and those who had symptoms of UTIs (Table 1).
Species of bacteria isolated

Table 1: The Prevalence of bacteriuria among 135 HIV- seropositive patients attending the

HIV/AIDS Treatment Centre of the Bamenda Regional Hospital

Variables Number (%) Positive Bacteria Negative Bacteria P-value
culture (%) culture (%)

Sex

Male 48(35.6) 16(33.3) 32(66.7) 0.001

Female 87(64.4) 75(86.2) 12(13.8)

Age Range(years)

20-30 7(5.2) 3(42.6) 4(57.1)

31-40 30(22.2) 12(40) 18(60) 0.001

41-50 53(39.3) 41(77.4) 12(22.6)

50+ 45(33.3) 35(77.8) 10(22.2)

Educational Level

Primary 88(65.2) 63(71.6) 25(28.4)

Secondary 30(22.2) 18(60) 12(40) 0.096

Tertiary 17(12.6) 10(58.8) 7(41.2)

Marital Status

Single 28(20.7) 14(50) 14(50)

Married 102(75.6) 74(72.5) 28(27.5) 0.073

Widow/Widower 5(3.7) 3(60) 2(40)

Symptoms of UTI

Present 42(31.1) 24(57.1) 18(42.9) 0.66

Absent 93(68.9) 67(72.0) 26(28.0)

CD; cells/mm?

<300 54(40) 37(68.5) 17(31.5)

300-500 50(37) 33(66) 17(34) 0.001 (Odd

>500 31(23) 21(67.7) 10(32.3) Ratio
1.078)

Treatment

On ART 131(97) 90(68.7) 41(31.3) 0.44

ART naive 4(3) 2(50) 2(50)

The bacteria species isolated were Staphylococcus aureus,
Escherichia. coli, Coagulase negative Staphylococci (CONS),
Klebsiella spp, Enterococci spp and Protens spp. Of these
species, Staphylococcus anreus was the most predominant
(42.9%), followed by Escherichia coli (24.2%), then Co-
agulase negative Staphylococci (CONS) (10.9%). Overall,
Klebsiella spp was 8.8%, while Enterococci spp and Proteus
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spp were both 6.6%. The highest number of significant
bacteria growths for the six isolated species was ob-
served in female, aged 41-50, married and who have
attained only primary level of education (Table 2). Ex-
cept for §. aurens, those with CD4+ T-cell counts less
than 300 recorded the highest number of the isolated
bacteria (Figure 1).
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Table 2: Distribution of isolated bacteria by socio-demographic characteristics

Variable Isolated Bacteria
S. CONS E. Enterococci Klebsiella Proteus
aureus coli spp spp Spp
Gender Male 8 0 6 2 0 0
Female 31 10 16 4 8 6
Age 20-30 2 0 0 0 0 1
Range 31-40 6 0 2 0 4 0
41-50 20 8 4 4 2 3
50+ 11 2 16 2 2 2
Marital Single 6 2 2 0 4 0
Status Married 32 8 20 6 4 4
Widow/Widower 1 0 0 0 0 2
Level of Primary 31 4 16 2 6 4
Education Secondary 6 4 4 2 2 0
Tertiary 2 2 2 2 0 2
UTI Symptomatic 16 2 4 0 2 0
Symptoms Asymptomatic 23 8 18 6 6 6
HIV HIV+ 39 10 22 6 8 6
status HIV naive 4 1 0 0 1 0
Treatment ART 37 10 22 6 8 6
Naive 2 0 0 0 0 0
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Figure 1: Association between CD4 count and bacteriuria
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a.  Antibiotic susceptibility Pattern

S. anreus was most sensitive to gentamycin and vanco-
mycin with a sensitivity of 84.6% and 79.5% respective-
ly. CONS showed the highest sensitivity of 80% to gen-
tamycin and ceftriaxone while E. co/i was most sensitive
to gentamycin, ceftriaxone and amoxicillin-clavulanic

acid (63.6%). Proteus spp showed highest sensitivity to
vancomycin (83.3%). As shown in table 3, sulphameth-
oxazole-trimethoprim recorded the greatest resistance.
This drug showed a 100% resistance to both Enterococ-
cus spp and Proteus spp and 80% to CONS.

Table 3: Antibiotic Susceptibility pattern of isolated bacteria

Isolated Sensitivity CRO AMC CPR GN VA SXT S
Bacteria Pattern (5pg) @BOpg) (5 10 Spg 10 (10
ng)  pg) ng)  pg)
S. aureus S 27 25 25 33 31 7 27
I 8 8 12 4 4 6 2
R 4 6 2 2 4 26 10
E. coli S 14 14 10 14 12 2 12
I 6 0 8 4 4 4 4
R 2 8 4 4 6 16 6
CONS S 8 2 6 8 6 0 2
I 2 8 2 0 0 2 4
R 0 0 2 2 4 8 4
Klebsiellaspp S 2 6 2 6 6 0 8
I 2 0 4 2 2 2 0
R 4 2 2 0 0 6 0
Enterococcus S 4 4 2 4 4 0 4
spp | 2 2 2 2 2 0 2
R 0 0 2 0 0 6 0
Proteus spp S 1 2 0 0 5 0 3
I 2 0 1 2 0 0 3
R 3 4 5 4 1 6 0

CRO-Ceftriaxone, AMC-Amoxicillin-clavulanic acid, CPR-Ciprofloxacin, GN-Gentamycin, VA-Vancomycin,

SXT-Sulphamethoxazole-Trimethoprim, S-Streptomycin.
S- Sensitive, I-Intermediate, R-Resistant.

Discussion

The prevalence of bacteriuria among people living with
HIV/AIDS, attending the HIV/AIDS Treatment Cen-
tre was 67.4% with . aurens being the most encountered
bacteria species. Subjects with CD4+ T-cell counts less
than 300 cells/mm’ were more frequently infected and
sulphamethoxazole-trimethoprim recorded the greatest
resistance to all the isolated bacteria.

Our current findings in this study shows that the preva-
lence of bacteriuria among HIV-sero patients at the Re-
gional Hospital, Bamenda is higher than those of other
studies catried out in Bamenda and Buea®’. The previ-
ous studies in Bamenda by Njunda et al focussed solely
on coliforms. This could explain the lower prevalence
they recorded in their studies almost ten years ago. In
a similar study also conducted in both Bamenda and
Buea by Akoachere et al., the study participants were
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not limited to HIV- seropositive patients. Our study has
generated data for HIV- seropositive patients in this
part of the country where information on bacteriuria
among HIV- seropositive patients is scarce. When our
findings was compared to those of other countries, the
prevalence we recorded is higher than those observed
in different parts of Nigeria (10.9% and 57.3), Ethi-
opia (9.2% and 11.3%), South Africa (37.6%)and In-
dia>*!%!*16 Our observation on female being more in-
fected is consistent with almost all the studies we have
come across>**!. This could be explained in part by
the relatively short urethra in female whose proximity
to the anus predisposes them to infection addition to
likely poor behavioural practices. Unlike most of the
studies we came across, those of the age group 41-50
years were more infected in our study. Concerning the
level of education and bacteria isolated in this study,
we observed that those who had attended only primary

African Health Sciences Vol 20 Issue 3, September, 2020



level of education were most infected and those who
attended secondary schools might have received basic
education on hygiene and risky behaviour thus creat-
ing awareness and consequently reducing the risk of
infection. This is also in line with our findigs which re-
vealed that those who had attended only primary level
of education were the most infected. Contrary to the
findings of others in Nigeria and Ethiopia, bacteriuria
in asymptomatic patients was higher in our study than
their symptomatic counterpart'>"".

In this study, S. aureus was found to be the most prev-
alent bacteria species isolated. This is contrary to the
findings of Akoachere et al and Njunda et al in both
Bamenda and Buea who showed that E. /i was the
most frequently encountered bacteria®. Our findings
however, correlated with those of Murugesh et al in
India and Omoregie et al in Nigeria who reported . au-
reus to be the most frequently encountered bacteria®'>".
Like our study, the latter studies had HIV-seropositive
patients as their study participants. Colonization with §.
anreus has been reported to be a risk factor for subse-
quent clinical infection in HIV/AIDS patients and the
bacteria is an important cause of morbidity and moz-
tality.

With respect to CD4+ T-cell counts, patients with less
than 300cells/mm’ where more predisposed to UTIs
than those who had counts greater than 500cells/mm?.
This correlates with other studies carried out eatlier in
the same hospital®, and other studies in Tchad", Ethi-
opia'®, Bangalore and the Netherlands'**. No relation-
ship, has however, been shown to exist between bacte-
riuria and CD4+ T-cell counts among HIV-seropositive
patients by several other studies carried out in different
countries®***. A drop in the number of CD4+ T-cells
predisposes the immune compromised individual to
various opportunistic infections amongst which are
UTIs. Accompanying neutropenia to antiretroviral ther-
apy alongside physical and psychological stress could
account for this observation. We noticed that patients
with CD4+ T-cell counts greater than 500/mm? were
often asymptomatic. This supports the hypothesis that
a low CD4+ T- cell count is associated to symptomat-
ic bacteriuria among HIV- seropositive patients in this
community.

For all the bacteria species isolated in this study, the drug
with the greatest resistance pattern was sulphamethox-
azole-trimethoprim, a drug commonly used to treat in-
fections such as urinary tract infections, middle ear in-
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fections, bronchitis, traveler's diarrhea, and shigellosis.
In previous studies carried out in Bamenda, this drug
has been reported to show the lowest susceptibility to
all the isolated bacteria®. Majority of HIV/AIDS pa-
tients are placed on this drug when they have cough and
it is also a prophylactic treatment against Preumocystis
carinzi. 'The drug is used frequently in the community
for auto-medication of common ailments especially
stomach disorders and cough. The dose and regimen
used in auto-medication is questionable and could ex-
pose this community to the acquisition of resistance.
The most sensitive drugs; gentamycin, vancomycin and
amoxicillin-clavulanic, has also been reported in other
studies”. We also observed that most of the bacteria
strains isolated were resistant to two or more antibiotics.
This agrees with reports on the emergence of multid-
rug resistant bacteria strains in the management of UTI
among HIV individuals. Antimicrobial resistance is a
serious public health problem particularly in develop-
ing countries where, lamentably, poverty and ignorance
lead to the purchase and use of sub-standard drugs of
questionable origin and quality which are in circulation.
More so, prescription of antimicrobial agents not based
on susceptibility test could facilitate the development
of resistance to these commonly and frequently used
antibiotics. The upsurge in antibiotic resistance noticed

k>152* where

in this study corroborates with earlier wor
antibiotic abuse and high prevalence of self-medication
with antibiotics were identified as being responsible for
resistance. The occurrence of multiple drug resistant
bacteria in the urine of HIV-seropositive individuals
could also significantly increase the risk of opportun-
istic infections which is less susceptible to antibiotic

treatments.

One limitation recognized in this study was the low
sample size which can restrain the generalization of our
observation. This however, was because we focussed
only on HIV patients and not the entire community.
The sample size is also a reflection of the study popu-
lation.

Conclusion

Our findings showed that more than half of HIV-se-
ropositive patients have bacteriuria with Staphylococcus
anreus, Escherichia coli and Coagulase Negative Szaphylo-
cocei being the most encountered species. Sulphameth-
oxazole-trimethoprim recorded the greatest resistance
pattern to all the isolates tested while Prozeus spp and
Enterococeus spp demonstrated the highest multidrug re-
sistance. The indiscriminate use of antibiotics should
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be discouraged and mechanism for the monitoring of
antimicrobial resistance be put in place.

List of abbreviations: UTI: urinary tract infection,
PLWHIV/AIDS: people living with HIV/AIDS
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