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Abstract

Introduction: Asymptomatic urinary tract infection refers to occurrence of bacteria in urine without causing
symptoms. UTI is more prevalent among retro positive patients compared to people without HIV. Objectives —
The study was done to determine prevalence of UTI, common etiologies and antibiotic susceptibility pattern of
urinary isolates among HIV seropositive patients attending ART centre for CD4 counts. Materials & Methods:
—A total of 109 patients without any symptoms of UTI were included in the study. AST was done using Kirby
Bauer disk diffusion method.CD4 count was done using FACS counter. Results: Out of the 109 cases tested, 55
were males, and 54 cases were females. No growth was seen in 60 (55.04%) samples, insignificant bacteriuria in
9(8.26%) samples. Significant growth was seen in 40 samples (36.7%). Among the 54 females, 44% had
significant growth. Among 55 males, significant growth was seen in 29.1%. The isolated organisms included
Escherichia coli - 9(22.5%), Staphylococcus aureus - 7(17.5%), Candida albicans - 7(17.5%). Bacterial isolates
showing resistance to three or more categories of antibiotics were considered Multidrug resistant (MDR).
Multidrug resistance was seen among 16 bacterial isolates (48.5%). HIV positive patients with CD4 counts of
<200 had higher rates of asymptomatic bacteriuria. Conclusion: Screening of HIV seropositive patients with
lower CD4 counts for asymptomatic UTT helps in early diagnosis and appropriate, early management of MDR
will reduce morbidity.
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Introduction

Acquired immunodeficiency syndrome (AIDS) Asymptomatic urinary tract infection refers to

caused by Human immunodeficiency virus (HIV)
leads to progressive damage to the immune system,
leading to occurrence of various opportunistic
infections [1]. Untreated UTI accounts for 7-60%
of opportunistic infections and could be a source
for ascending UTI and septicemia in
immunocompromised patients [2]. UTI is one of
the most common infection causing increased
morbidity and hospitalizations in retropositive
patients [3] .UTI also accounts for a higher
proportion of antibacterial drug usage. There is
increasing resistance to the routinely prescribed
antibiotics for UTI [4]. These multidrug resistant
pathogens are enormously multiplying in HIV
patients.
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occurrence of bacteria in urine without causing
symptoms. UTI is more prevalent among HIV
patients compared to people without HIV [5]. This
increased risk of bacteriuria correlates with the
degree of immunosuppression, as reflected by CD4
count. This study aims to look for the presence of
asymptomatic UTI, to identify the common
causative organisms causing asymptomatic UTI, to
evaluate their AST pattern and also to correlate
asymptomatic UTI with gender and CD4 counts in
retropositive patients.

Materials and Methods

Study design: This is a cross sectional comparative
study involving asymptomatic HIV patients.
Study period: September — December 2016
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Place of study: Department of Microbiology,
Bangalore medical college and research institute,
Bangalore. Ethical clearance was obtained from
Ethical committee.
Inclusion criteria: HIV patients without any
symptoms of UTIL.
Exclusion criteria: HIV positive patients with age
< 18 yrs, pregnant women, patients having
symptoms of UTL

Sample collection and processing: A total of 109
patients were screened for UTI in a duration of 4
months. The patients were counseled, consent was
obtained and a thorough history was taken. The
information was kept confidential throughout the
study. Results were disclosed only to treating
physicians for drug prescription for patients with
UTL

Mid stream urine sample was collected after
counseling, from patients in a sterile container
under aseptic precautions. Samples were processed
within 30mins of collection. Samples were
inoculated onto HiMedia Mac Conkey agar,
Chocolate agar, Cysteine Lactose Electrolyte
Deficient (CLED) agar. Plates were incubated
aerobically at 37° C for 24 hrs and counts were

Results
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expressed in colony forming units (cfu) per
milliliter (ml). The count of >10° cfu/ml was
considered significant. Isolates grown were
identified using standard biochemical reactions

[6].

Antibiotic susceptibility testing was done using
Kirby Bauer disk diffusion method. The HiMedia
antibiotic discs used for gram negative bacilli were
Cotrimoxazole  (23.75/1.25mcg), Ciprofloxacin
(Smcg), Gentamicicn  (10mcg), Ceftazidime
(30mcg), Nitrofurantoin (300mcg), Amoxiclav
(30mcg), Imipenem(10mcg).  Sensitivity  of
Staphylococcus aureus was tested for Penicillin
(10mcg), Azithromycin(15mcg), Cefoxitin
(30mcg), Linezolid (30mcg), Cotrimoxazole
(23.75/1.25 mcg), Clindamycin (2mcg). For
Enterococcus  disks of Penicillin  (10mcg),
Vancomycin (30mcg), Tetracycline (30mcg),
Nitrofurantoin (300mcg), and Ampicillin (10mcg)
were used. Results were interpreted as per CLSI
2016 guidelines [7]. Bacterial isolates showing
resistance to three or more categories of antibiotics
were considered Multidrug resistant. Blood
specimens for CD4 count were collected into
EDTA tubes. CD4 count was done using FACS
counter.

Out of the 109 urine samples tested, No growth was seen in 60 cases (55.04%), insignificant bacteriuria was
seen in 9 cases (8.26%). Significant growth was seen in 40 cases (36.7%). Table -1

- Growth on MacConkey, Chocolate and CLED agar
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Table 1: Prevalence of asymptomatic UTI

Total screened 109
No growth 60 (55.04%)
Insignificant bacteriuria 9 (8.26%)
Significant growth 40 (36.7%)

Higher prevalence was seen in females (44.4%) compared to males (29.1%). Out of the 54 females, 44% had
significant growth and among the 55 males, 29.1% had significant growth. Male to Female ratio in our study
was 1:1.53. Table — 2

Table-2: Prevalence of asymptomatic UTI in retropositive males and females

No. Screened Growth
Male 55 16 (29.1%)
Female 54 24 (44.4%)

Most common organism isolated was Escherichia coli - 9(22.5%), followed by Staphylococcus aureus -
7(17.5%), Candida albicans - 7(17.5%), Gram negative non fermenters - 4(10%), Klebsiella species - 4(10%) ,
Enterococcus species - 3(7.5%), Pseudomonas aeruginosa - 3(7.5%), Proteus species - 3(7.5%) Table -3

Table-3: Distribution of organisms isolated

Type of isolate No. of cases Percentage
E.coli 9 22.5%
C.albicans 7 17.5%
S.aureus 7 17.5%
GNNF 4 10%
Klebsiella 4 10%
Enterococci 3 7.5%
P.aeruginosa 3 7.5%
Proteus spp 3 7.5%
Total cases 40 36.7%

Higher level of resistance was observed to Cotrimoxazole, Ciprofloxacin , Amoxiclav, but most of the isolates
were sensitive to Imipenem, Ceftazidime. Most of the E. coli and Klebsiella isolates were sensitive to
Gentamicin, Ceftazidime and Imipenem. Most of the Gram negative non fermenters were sensitive to Imipenem.
All the Gram negative non fermenters and Pseudomonas aeruginosa isolates were resistant to Cotrimoxazole.
All the isolates of Proteus mirabilis were sensitive to Imipenem. 4 out of the 7 Staphylococcus aureus isolates
were Methicillin resistant. Table -4a, 4b, 4¢

Table-4a: Antibiotic susceptibility pattern for gram negative organisms

ISOLATE | TOTAL CoT CIP GEN CAZ NIT AMC IPM
E. coli 9 2 2 (22.2%) 7 7 6 5 8
(22.2%) (77.7%) | (77.7%) | (66.6%) | (55.5%) (88.9%)
Klebsiella 4 1(25%) 2(50%) 3(75%) 4(75%) 3(75%) 2(50%) | 4(100%)
pneumoniae
GNNF 4 0 1(25%) 2(50%) 3(50%) | 2(25%) -- 3(75%)
P. 3 0 1 1 2 -- -- 2(75%)
aeruginosa (33.3%) (33.3%) (66.6%)
Proteus 3 2 1(33.3%) | 1(33.3%) 2 -- 1(33.3%) | 3(100%)
mirabilis (66.6%) (66.6%)
Total 23 26.1% 30.4% 60.9% 78.3% 64.7% 50% 87%
Sensitive
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COT = Cotrimoxazole, CIP = Ciprofloxacin, GEN= Gentamicin, CAZ= Ceftazidime, NIT= Nitrofurantoin,

AMC = Amoxiclav, IPM = Imipenem

Table-4b: Antibiotic susceptibility pattern for Staphylococcus aureus(7 isolates)

Antibiotic Sensitive isolates
Penicillin 1 (14%)
Cotrimoxazole 3 (42.9%)
Cefoxitin 4 (57%)
Azithromycin 5 (71%)
Linezolid 6 (85.7%)
Clindamycin 5 (71%)

Table-4c: Antibiotic susceptibility pattern for Enterococcus species(3 isolates)

Antibiotic Sensitive isolates
Penicillin 1 (33%)
Ampicillin 2 (66%)
Vancomycin 3 (100%)
Tetracycline 2 (66%)
Nitrofurantoin 3 (100%)

Multidrug resistance was seen among 16 bacterial isolates (48.5%). Table -5
HIV positive patients with CD4 counts of <200 had higher rates of asymptomatic bacteriuria. Table — 6

Table-5: Percentage of Multidrug resistant isolates among different bacterial isolates

Type of isolate No. of isolates MDR isolates
E.coli 9 4
C.albicans 7 -
S.aureus 7 4
GNNF 4 3
Klebsiella 4 1
Enterococci 3 1
P.aeruginosa 3 2
Proteus species 3 1
Total cases 33 16(48.5%)
Table-6: Asymptomatic bacteriuria in patients in relation to CD4 count
CD4 count Total examined Growth
<50 7 4 (57%)
51-200 28 17 (60%)
201-350 23 5(22%)
>350 50 14 (28%)
Discussion

Around 40 million people are living with HIV(PLHIV) and about 14,000 people are being added to this pool
everyday [8]. Opportunistic infections lead to high morbidity and mortality in people living with HIV/ AIDS
patients. Proper diagnosis and management of opportunistic infections will prolong the life of PLHIV and
improve their quality of life [2].
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This study attempts to evaluate the occurrence and prevalence of asymptomatic bacteriuria among HIV positive
individuals. The percentage of asymptomatic UTI in HIV patients in our study was 36.7% which was in
concordance to the study by Murugesh K (30%)[19]. The study by U.C. Essien showed a lower prevalence
(19.3%) whereas study by Kemajou T.S showed a higher prevalence (57.3%) [9,10].

Table -7: Male to female ratio, CD4 counts and organism isolated in other studies

Asymptomatic | Male : Female | CD4 count Organisms
UTI
Our study 36.7% 1:1.53 50-200 E.coli, Staphylococcus aureus, Candida
albicans
Murugesh T 30% 1:1.22 50-200 Staphylococcus aureus ,Candida spp ,
Enterococcus
U.C. Essien 19.3% 1:1.52 201-400 E.coli, Klebsiella,
Staphylococcus aureus
R.Omeregie 27.28% 1:4.6 >200 Staphylococcus aureus Candida, CONS
Kemajou .T.S 57.3% 1:2.01 -- E.coli, Staphylococcus aureus , P.
aeruginosa

In our study the male- female ratio was found to be 1 : 1.53 . This was similar to the study of Murugesh K in
which the male -female ratio was 1:1.22 [19] and study by U.C Essien in which it was 1 : 1.52 . [9] The reason
for high prevalence among females may be due to anatomical structure of female urethra (shorter and wider),
proximity of female genitalia to anal region. Studies by Inyang-Etoh and Spence MR, have reported a lower
prevalence rate in females [11,12].

In our study the most common isolated organism was E. coli (22.5%) followed by Staphylococcus aureus
(17.5%). This was in concordance with the results of the study by Kemajou[10] .T.S. The study by Michael 1.0
isolated a higher percentage of E. coli (50%) but a lower percentage of Staphylococcus aureus (10%) [13] . The
study by Widmer T.A found E. coli to be most common (63%) followed by Proteus mirabilis (18%)[14] .

In our study the asymptomatic UTI was more prevalent in patients with CD4 counts of below 200cells/mm” .
Many studies have demonstrated increased susceptibility to UTIs in patients with CD4 count of <200cells/ mm’
[5,15,16]. U.C Essien and R .Omeregie showed in their study that prevalence was more in patients with CD4
counts of >200 [9,17]. Another study from Bangalore showed that significant bacteriuria occurred in cases with
CD4 counts between 300-1000 (83.3%) with a mean of 581[18].

In our study multidrug resistance was seen among 16 bacterial isolates (48.5%) which lesser than that seen in
study by Murugesh K which had MDR of 58.3% among bacterial isolates [19] 'In a study by Banu A, out of the
cases that yielded growth, 91.67% were resistant to cotrimoxazole which indicates that patients on
cotrimoxazole prophylaxis could also be protected from UTI in addition to respiratory infections because of the
continuous prophylaxis. However, those patients who were on prophylaxis and developed asymptomatic
bacteriuria or UTI should not receive cotrimoxazole as they are most likely to be resistant.[18].

Conclusion

UTI in HIV patients keeps recurring leading to asymptomatic ~ UTI.  Early diagnosis  and

longer treatment and therefore the treatment should
be culture- specific. HIV patients with lower CD4
counts are predisposed to  neurological
complications  like  bladder reflexia  and
hyporeflexia which lead to urinary stasis and
infection.There is need to screen retropositive
patients with CD4 counts below 200 cells/mm?’ for

management of opportunistic infections will reduce
morbidity and improve life expectancy of HIV
patients.
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