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Urinary tract infection in-men with AIDS
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Abstract
Objective-To investigate whether bac-
teriunra and, specifically, symptomatic
urinary tract infection (UTI) occur with
increased frequency in men with HIV
infection.
Methods-In this cross-sectional study
we investigated three groups of men,
aged from 18 to 50 years. Group A was

composed of patients with a diagnosis of
AIDS; Group B, of patients without HIV
infection, and group C -of patients with
asymptomatic HIV infection. Patients
with any known predisposing factor for
UTI were excluded from the study. A
clean-catch midstream urine sample was
collected from each patient on the first
day of hospital admission (groups A and

B) or during a visit to the outpatient
clinic (group C). Bacteriuria was diag-
nosed when > 100 000 colony forming
unitslml, urine were grown.
Results-There were 415 patients, 151 in
group A, 170 in group B and 94 in group
C. Bacteriuria was significantly more

frequent in group A (20 cases, 13.3%)
than in groups B (3 cases, 1-8%,
p = 0.00007) and C (3 cases, 3.2%,
p = 0-009). Ten cases of bacteriuria in

group A (6.6%) were symptomatic while
no case of symptomatic UTI was seen in
groups B (p = 0.0004) and C (p = 0.008).
The frequency of UTI in homosexual
men with AIDS (7 cases, 6.7%) was not
significantly different from that observed
in men with AIDS who denied homo-
sexuality (3 cases, 6.5%). E coli was the
predominant pathogen associated with
UTI. Although adequate response to a
two-week course of antibiotics was
observed in most cases, an in-hospital
mortality rate of 20% was found among
AIDS patients with symptomatic UTI.
Conclusions-In the present study, the
frequency of bacteriuria and sympto-
matic UTI was found to be increased in
men with AIDS. E coli was the predomi-
nant pathogen in these cases. These data
suggest that symptomatic UTI may rep-
resent a relevant cause of morbidity for
men with AIDS.

(Genitourin Med 1994;70:30-34)

Introduction
In most Western countries, the Acquired
Immunodeficiency Syndrome (AIDS) has

predominantly occurred in young adult or
middle aged males', a population otherwise
expected to be at very low risk for urinary
tract infection (UTI).2 However, some
uncontrolled studies have suggested that men
with AIDS may be at increased risk for bac-
teriuria3-5. Recently, a controlled longitudinal
study showed that men infected with the
Human Immunodeficiency Virus (HIV), the
causative agent of AIDS, who had CD4+
lymphocyte counts below 200 cells/mm3 were
at increased risk for bacteriuria when com-
pared with other HIV-infected men but with
higher CD4 + lymphocyte counts6. In spite of
this elevation in the risk for bacteriuria, the
frequency of symptomatic UTI has not yet
been shown to be significantly increased
among HIV-infected men, in comparison
with a similar population without HIV infec-
tion. Furthermore, Welch et al suggested that
most cases of asymptomatic bacteriuria in
HIV infected men may be self-limited7. Thus,
the clinical relevance of UTI as a cause of
morbidity in male patients with HIV infection
has not been established.
To investigate the frequency of bacteriuria

and of symptomatic UTI in adult males with
HIV infection, we conducted a controlled,
cross-sectional study, comparing a group of
men with AIDS with a group of male patients
without HIV infection, both studied within
24 hours after hospital admission. A group of
male outpatients with asymptomatic HIV
infection was also studied.

Methods
This study was carried out in two Brazilian
national referral centres for AIDS, Hospital
Universitario Clementino Fraga Filho and
Hospital Universitario Gaffree e Guinle, from
September 1991 up to August 1992. Male
patients who were consecutively admitted to
one of these hospitals, and whose age ranged
from 18 to 50 years were grouped as follows:
the first group included patients with a diag-
nosis of AIDS according to the 1987 criteria
of the Centers for Disease Control8 (group
A), and the second was composed of patients
without HIV infection (group B). A third
group included consecutive male individuals
attending the outpatient clinic, with the same
age range of the previous 2 groups, who had
asymptomatic HIV infection (group C).
Patients who reported any risk factor for HIV
infection were not included in group B. All
patients studied gave informed consent.
Patients with a history of urinary lithiasis,
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known anatomic alterations of the urinary
tract, recent (less than six months) urologic
instrumentation (including urethral catheter-
isation), alterations of sphincter control, use
of external urinary catheters, immunosup-
pressive therapy, granulocytopenia (defined
as less than 1000 granulocytes/mm3) or dia-
betes mellitus were excluded from the study.
Antibiotic therapy was a cause of exclusion
for groups B and C. In group A, patients
who were using anti-tuberculous drugs or

sulphamethoxazole and trimethoprim (SMZ/
TMP) for Pneumocystis carinii pneumonia
prophylaxis were not excluded. Age, uro-

logical history and data about sexual behav-
iour were recorded in each case. A blood
sample of each patient was tested for the
presence of antibodies to HIV. The ELISA
method (Organon) was employed as a screen-

ing test and an indirect immunofluorescence
assay (Instituto de Tecnologia em Imuno-
biologicos, Bio-Manguinhos) was used as the
confirmatory test.
A clean-catch mid-stream sample of urine

was obtained from each enrolled patient on

hospital admission (Groups A and B) or dur-
ing the first out clinic visit after September
1991 (group C). Each sample was inoculated
into agar-Brolacin (Merck) and cysteine lac-
tose electrolyte deficient (agar-CLED, Difco
Labs) plates after 1:100 and 1:10 000 dilu-
tions. In symptomatic patients, a urine cul-
ture was considered positive when > 1 05
colony forming units were grown per ml.
urine. In asymptomatic patients, cultures
were considered positive only when >105
CFU of a member of the Enterobacteriaceae
family were grown9. UTI was considered
symptomatic when associated with fever (if
no other potential cause for hyperthermia was

present), urinary frequency, urgency, dysuria
or lumbar pain. Three blood samples were

collected from patients with fever in groups A
and B. These samples were inoculated in
blood culture bottles containing brain-heart
infusion (BHI, Difco Labs). Subcultures of
each sample were routinely made onto choco-
late blood agar plates (Merck). A micro-
organism grown in these blood cultures was

considered identical to that found in the urine
culture when both cultures yielded the same
bacterial species with the same antibiotic
sensitivity.
The Mann-Whitney test for unpaired data

was used to compare mean age between
groups. Chi square analysis of contingency
tables and Fisher's exact test were used to
compare frequency data between groups. Epi
Info software version 5-01 (Centers for
Disease Control, Atlanta, Georgia) was used
for the statistical analyses. Differences were
considered statistically significant when
p < 0-05.

Results
Four hundred and fifteen patients were

included in this study. Group A was com-

posed of 151 patients. Groups B and C
included, respectively, 171 and 94 patients.

Mean ages in the three groups were not
significantly different (A = 33 5, SD 6.9,
B = 35.1, SD 8.9 and C = 33.2, SD 7.2
years). In group A, 105 patients reported
homosexual practices (69.5%) as well as 64
individuals in group C (68.1%), a difference
that was not statistically significant. Since
homosexuality was an exclusion criterion for
group B, this group differed significantly from
the other two in this respect. In group A, 87
patients (57 2%) were using antibiotics when
the urine sample was collected. Thirty-two
patients were using co-trimoxazole, 28
patients were under anti-tuberculous therapy
(rifampicin, isoniazid, pyrazinamide-RIP)
and 27 were using both co-trimoxazole and
RIP.

Bacteriuria was found in 20 patients in
group A (13.3%, 95% confidence interval 7-8
to 18.7%), in three patients in group B
(1.8%, 95% confidence interval 0 to 3.8%)
and in three cases in group C (3.2%, 95%
confidence interval 0 to 6.8 %). Bacteriuria
was significantly more prevalent in group A
than in groups B (p = 000007,x2 = 15-71,
odds ratio 8.6, 95% confidence interval 2.4 to
45.6) and C (p = 0-009, X2 = 6.81, odds ratio
4.6, 95% confidence interval 1.3 to 24.9).
The prevalence of bacteriuria in groups B and
C was not significantly different. The
microorganisms detected in group A patients
were: E coli (14 cases, 70%), Enterobacter spp.
(3 cases, 15%), Citrobacter freundii (2 cases,
10%) and KIebsiella pneumoniae (1 case, 5%).
In group B, bacteriuria was caused by E coli
(2 cases, 66&7%) and Serratia marcescens (1
case, 33.3%). Urine cultures in group C
yielded E coli (2 cases, 66.7%) and Proteus
mirabilis (1 case, 33.3%).

Symptomatic UTI was found in 10
patients in group A (6-6%, 95% confidence
interval 2.6 to 10.6%) while it was not pre-
sent in any patient in groups B (p = 0 0004)
and C (p = 0.008). Symptoms associated
with UTI were: dysuria (8 cases), fever (8
cases), urinary frequency (4 cases) and lum-
bar pain (3 cases). Two patients presented
with fever and other non-specific symptoms.
In one of these cases, urinalysis showed
leukocyte casts and a positive nitrite test. In
the other patient, urinalysis was normal, but 2
blood cultures yielded the same microorgan-
ism (E colt) found in the urine culture. Most
cases of symptomatic UTI were caused by E
coli (n = 9, 90%). In the remaining patient,
Enterobacter sp was found. Five patients with
symptomatic bacteriuria were using antibi-
otics at the time of urine sample collection.
Two patients were taking co-trimoxazole and
RIP, two were taking RIP and one was only
taking co-trimoxazole. There was no statisti-
cally significant difference in the frequency of
bacteriuria or symptomatic UTI between
group A patients who were taking and who
were not taking antibiotics (data not shown).

Response to appropriate antibiotic treat-
ment was documented in six cases (60%) of
symptomatic UTI. Follow-up urine cultures,
performed 7 to 15 days after the end of
antibiotic treatment, confirmed the eradica-
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Patients with symptomatic UTI in group A-Clinical and demographic characteristics

Age Sexual Aetiological Clinical
(years) Behaviour AT Urinalysis Agent Symptows Outcome

35 Homosexual None ND E coli Dysuria, frequency Death
46 Homosexual RIP ND E coli Fever, dysuria Cure

co-trimoxazole
39 Heterosexual None Nitrite +, pyuria E coli' Fever, dysuria, Death

lumbar pain,
frequency

34 Homosexual None Pyuria, leukocyte E coli Fever, frequency, Cure
casts dysuria, lumbar

pain
33 Homosexual None Pyuria, granular E coli Fever, dysuria, Remission of

casts frequency symptomst
35 Homosexual RIP Pyuria, E coli Fever Cure

leukocyte casts
35 Heterosexual RIP Normal Sfaecalis Fever, dysuria Cure

co-trimoxazole
21 Heterosexual None Normal E coli Fever, dysuria Cure
28 Homosexual RIP Pyuria E coli* Fever Cure
36 Homosexual co-trimoxazole Pyuria E coli Dysuria Remission of

symptomst
AT = antimicrobial therapy, ND = not done.
*Blood cultures of these patients yielded the same bacterial strain found in urine culture.
tFollow-up urine cultures were not done in these cases.

tion of the infection in these cases. In 2
patients (20%) symptoms disappeared but
follow-up urine cultures were not performed.
Two patients (20%) died of septicaemia on
the second day after hospital admission.
Antibiotic sensitivity tests showed that the
antibiotics empirically prescribed at admis-
sion were active against the bacteria grown in
the urine cultures in both cases. In one of
these cases, culture of three blood samples
yielded the same strain of E coli that had
grown in the urine culture. In the other
patient, blood cultures were negative, but no
other infectious focus related to septicaemia
was apparent. Clinical data of patients with
symptomatic UTI in group A are summarized
in the table.

In group A, the prevalence of bacteriuria
among patients reporting homosexual prac-
tices (16 cases, 15.2%, 95% confidence inter-
val 8.3 to 22%) was not significantly different
from that found among those denying these
practices (four cases, 8.7%, 95% confidence
interval 0.6 to 16.8). In the same group,
seven out of 105 homosexual patients (6.7%,
95% confidence interval 1'9 to 11-5%) and
three out of 46 heterosexual men (6.5%, 95%
confidence interval 2.9 to 10.1%) had symp-
tomatic UTI. This difference was not statis-
tically significant. We also compared the
frequency of bacteriuria and symptomatic
UTI between homosexual patients in groups
A and C. The prevalence of bacteriuria
among homosexual males in group A (16
cases, 15-2%) was significantly higher than
that found in homosexual men in group C (3
cases, 4.7%, p = 0.035, X2 = 4.44, odds ratio
= 3.66, 95% confidence interval 0-98 to
20. 1). The frequency of symptomatic UTI
was also significantly increased in homosexual
males with AIDS (7 cases, 6-7%, 95% confi-
dence interval 1 9 to 1 15%) in relation to
homosexual men with asymptomatic HIV
infection (no cases, p = 0.045)

Discussion
Most infectious complications in patients
with AIDS are due to opportunistic

pathogens. Nevertheless, infections caused by
common bacterial pathogens may represent
additional causes of morbidity and mortality
for HIV-infected individuals.1'06 Bacterial
infections were found in 52 to 83% of the
cases in some necropsy series.'0'2 In one
series, these bacterial infections were the
immediate cause of, or significantly con-
tributed to death in 37% of the patients.'2
Though pyelonephritis was reported in

10 to 15% of the cases in some necropsy
series,'01' few studies concerning UTI among
HIV-infected patients have been published.
Most of these are retrospective or uncon-
trolled.3-5 In the only controlled longitudinal
study reported,6 it was found that the risk for
bacteriuria was increased in HIV infected
patients with CD4 + lymphocyte counts
below 200 cells/mm3 when compared with
two other groups of HIV infected patients
with higher CD4 + lymphocyte counts.

In the present study, the prevalence of
bacteriuria upon hospital admission in young
male patients with AIDS was significantly
higher than that observed in hospitalized men
of similar age but without HIV infection. The
prevalence of bacteriuria in AIDS patients
was also significantly increased in comparison
with that observed in a group of asympto-
matic HIV-infected outpatients. Such signifi-
cant differences were observed despite the
fact that approximately one third of the
patients in group A were using co-
trimoxazole, which may have caused an
underestimation of the true prevalence of
bacteriuria in these patients. The prevalence
of bacteriuria found in outpatients with
asymptomatic HIV infection was not signifi-
cantly different from that found among men
without HIV infection. In accordance with
the results of other studies,-6 these data
suggest that the prevalence of bacteriuria is
significantly increased in patients with HIV
infection who have developed clinical mani-
festations of immunodeficiency.

Although an increased-predisposition for
bacteriuria had already been recognised,6 no
significant increase in the frequency of symp-
tomatic UTI has been demonstrated in AIDS
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patients. In this study, the frequency of symp-
tomatic UTI in recently admitted young male
patients with AIDS was significantly higher
than that found in the other two groups. In
fact, only patients with AIDS had sympto-
matic UTI. The absence of symptomatic JTI
in the other 2 groups is in accordance with
the expected very low risk of these infections
among young immunocompetent males.2 In
most patients, the presence of UTI was sug-
gested by symptoms related to the urinary
tract. In two cases, however, fever was the
only clinical manifestation of UTI. Similar
cases have been reported by other authors.67
The relatively high frequency of UTI found
in AIDS patients in this study and the occa-
sional non-specificity of its clinical manifesta-
tions suggest that TI must be considered in
patients with AIDS who present with fever.
As has been observed in immunocompe-

tent patients with community acquired
UTI,17 E coli was the predominant pathogen
found in AIDS patients with symptomatic
UTI.

Clinical response to a two-week course of
antibiotics was adequate in most patients with
symptomatic UTI. However, an in-hospital
mortality rate of 20% was observed due to
the rapid development of sepsis, despite the
appropriately selected empirical antibiotic
therapy, in two patients.
The possible role of homosexual behaviour

as a risk factor for UTI in males is contro-
versial.'8 19 The significant increase in the
frequency of bace.'nupa and, particularly,
symptomatic UTI, observed in patients with
AIDS when compared with patients without
HIV infection might be related to the absence
of homosexual patients in the latter group.
However, bacteriuria and symptomatic UTI
were also significantly more frequent in AIDS
patients than in the group of men with HIV
infection but without immunodeficiency,
even though the proportion of homosexual
patients included in both groups did not dif-
fer. In addition, bacteriuria and symptomatic
UTI were significantly more frequent in
homosexual men with AIDS than in homo-
sexuals with asymptomatic HIV infection.
Again, one may argue that these results might
derive from a selection bias, since a group of
recently hospitalised patients was compared
with a group of outpatients. However, bac-
teriuria and symptomatic UTI in homosexual
men in group A were -not significantly more
frequent than in heterosexual males of the
same group. Although the study was not
designed to address this point, the increased
frequency of UTI among male patients with
AIDS found in our study, irrespective of sex-
ual orientation, suggests that UTI is not
related to sexual preferences. Thus, our
results are similar to those described by
Hoepelman, et al6 who found that the
increased frequency of bacteriuria in HIV-
infected males was not related to the fre-
quency of active or passive anal intercourse,
but to the extent of CD4 + lymphocyte
depletion.
The mechanisms associated with HIV

infection that may be responsible for the
observed increase in the frequency of UTI
remain to be established. It is recognised that
local antibody production can afford some
protection against bacterial invasion of the
urinary tract in immunocompetent patients.'720
Although polyclonal activation of B lympho-
cytes and hypergammaglobulinaemia are fre-
quently found in patients with AIDS,21
antibody response to T cell dependent and
independent antigens is commonly inade-
quate.22-25 This impairment in the humoral
immune response to bacterial antigens may
facilitate the adhesion of pathogenic bacteria
to the urothelium of patients with AIDS.

In conclusion, our results suggest that the
frequency of bacteriuria and symptomatic
UTI are increased among recently hospi-
talised men with AIDS without any known
predisposing factor for UTI. Symptomatic
TI-, usually caused by E coli, seems to be a
relevant cause of morbidity for these patients.
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