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Relationship between demographic
characteristics and community-
acquired urinary tract infection

Z.Y. Astal’ and F.A. Sharif ¢
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ABSTRACT To investigate the effect of age, sex and marital status on the etiology of community-acquired
urinary tract infection and the antimicrobial resistance of uropathogens, urine specimens collected frgm 270
outpatients were analysed and 121 significant monomicrobial cultures obtained. The microorganisms were
identified and their susceptibility to 14 selected antimicrobial agents was determined. These resulls were
then related to the age, sex and marital status of the patients. This study concludes that understanding the
effect of the different factors on community-acquired urinary tract infections and thesr antimicrobial
resistance will aid the proper management of this disease.

Relation entre les caractéristiques démographiques et les infections urinaires communautaires
RESUME Afin d'examiner 'effet de I'age, du sexe et du statut marital sur 'éticlogie des infections urinaires
communautaires et la résistance des pathogénes urinaires aux antimicrobiens, des échantillons d'urine
recueillis chez 270 patients des consultations externes ont été analyses et 121 cultures monomicrobiennes
significatives ant &té obtennes. | es micro-arganismas onf &té idenlifiés at leur sensihilitéa 32 14 agents
antimicrebiens sélectionnés a été déterminée. Ces résultats ont ensuite é1é associés a 'age, au sexe et au
statut marital des patients. La présente étude conclut que la compréhension de I'effet des différents facteurs
sur les infections urinaires communautaires et leur résistance aux antimicrobiens permetira une prise en
charge corrcote de cette maladie.
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Introduction

Urinary tract infections {(UTI) are any type
of urothelial inflammatory response resul-
ting from bacterial invasion of the urinary
tract [ /]. UTls are considered community
acquired if the specimens are collected
from outpatients or within 48 hours of
hospital admission [2],

Worldwide, an estimated 130 million
people are diagnosed with UTI each year,
with a cost to the global economy of more
than ¢ billion US dellars {7]. Complivating
these staggering figures is the emerging
pattern of antimicrobial drug-resistant UTI
[3.4]. Antimicrobial resistant UTIs have
continued to increase at an alarming rate
over the past 15 years [/].

The majority of community-acquired
UTIs can be attributed to microbial species
that are members of the intestinal micro-
flora. the most common of which are
Escherichiu coli, Klebsiella species, En-
terococcus species and Proteus mivabilis
[5]. Several host factors, such as sex, age,
sexual activity, urine biochemistry and
pregnancy are implicated in the etiology of
community acquired UTls [6].

This study was carried out to elucidate
the efiect of the age, sex and marital status
of adult patients on the etiology of com-
munity-acquired UTI and the antimicrobial
resistance of the 1solated uropathogens.

Methods

This study was carried out at Khan Younis
Hospital Laboratory, Gaza Strip, Palestine
during the period January to luly 2000, A
single, clean, voided midstream urine sam-
ple was collected from cach of 270 adult
outpatients with suspected UTI (178 fe-
male and 92 male) with a mean age of 33.5
years (range 18-63 years). Samples were
stored at 2—4 °C until being processed on

the same day. UTI was defined as the
culture of a single microorganism at a
concentration of > 10° CFU/mL [7].

The study was fully explained to alj the
participants, and their informed consent
was obtained. Each specimen was inocula-
ted onto both blood agar (with 5% defibri-
nated sheep blood) and MacConkey agar
plates using a 0.001 mL standard loop (for
semi-quantitative counts) and incubated
aerobically at 37 °C for 24-48 hours. The
number of colonies was then counted. A
direct smear tfor Gram staining was pre-
pared from the centrifuged sediment of
each specimen. Significant growth was
identified bjochemically and serologicaily in
a systematic way according to standard
methods {7,8]. Antimicrobial agent sus-
ceptibility was asscssed according to the
Kirby-Bauer method [9] using the fol-
lowing antimicrobial drugs: amoxycillin,
trimethoprim—sulfamethoxazole, nalidixic
acid, norfloxacin, ofloxacin, ciprofloxacin,
doxyeycline, cephalexin, cefuroxime, cef-
tazidime, nitrofurantoin,  amikacin,
gentamicin and amoxycillin—clavulanate
{Augmentin). The isolated microorganisms
and their antimicrobial resistance patterns
were analysed with respect to age, sex and
marital status of the patients. Only a single
positive culture per patient was included in
the study.

Statistical analysis was performed using
the chi-squared test and Fisher exact test,
with a significance cut-off value of P <
0.05.

Resuits

A total of 270 urine specimens were sub-
Jjected to bacteriological analysis; of these
121 showed positive monomicrobial cul-
tures. The overall sex distribution of the
participants was 34.1% (92) males and
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Table 1 Distribution of the 121 positive positive cultures was higher in all age
cultures by marital status and sex of the groups except for 50-57 years. Table |
patients illustrates the distribution of positive cul-
tures according to the marital status and
sex of the patients.

Gram-negative aerobic and facultative

Marital status Males Females
No. % No. %

Single g 74 24 198 anaerobic rods accounted for 90.9% of the
Married 21 174 86 545 positive cultures, while Gram-positive
Others 0 00 1 o8 cocci represented the remaining 9.1%. The

nature of the isolated microorganisms and
their frequencies among the total sample
¥ =046 P =079 were as follows: E. coli (70, 25.9%),
Proteus species (12, 1.1%), Enterobacter
species (9, 3.3%), Klebsiella species {8,
3.0%), Pseudomonas species {7, 2.6%),
Staphyiococcus saprophyticus (6, 2.2%),
Enterococcus species (4, 1.5%), Acineto-
bacter species (3, 1.1%), Citrobacter
species {1, 0.4%) and Staph. aureus (1.
0.4%).

Isolated uropathogens were analysed
with reference to the age and sex of the

Total I 248 91 752

65.9% (178) females and the sex dist-
ribution for the 121 positive cultures was
24.8% (30) males and 75.2% (Y1) temales.
The difference in distribution by sex and
culture results was not statistically signi-
ficant. The majority of participants were in
the age-group 18-41 years (73%) and
positive cultures were found mainly in this
age group. The proportion of females with

Table 2 Distribution of the isclates among the positive samples by age

Isolate Age group (years} Total*
(n=121)

1825 26-33 34-41 4249 50-57 5865
(n=47) {n=31) (n=12) {(n=8) (n=6) (n=17)
No. % No. % No. % No. % No. % No. % No. %

Escherichiacoli 26 553 2 710 T 583 6 750 4 667 &5 2904 70 579
Kiebsiella sp. 3 64 0 00O t 83 1 125 0 0G0 3 176 8 66
Proteus sp. 6 128 3 87 0 00 C©¢ 00 0 Q@O 3 176 12 99
Enterobactersp. 6 128 0 00 O 00 ©0 00 0 00 3 176 9 74
Pseudomonassp. 2 42 ¢ 32 3 250 O 00 O OO0 t 59 7 58
Acinetohactersp. 1 21 1 32 0 o0 O 00 1 W7 O 00 3 25
Citrobacler sp. 0 00 1 32 0 00 0 00 O 0O O 00 1 0.8
Staphylococcus 2 42 2 64 1 83 0 00 1 187 0 00 6 50
saprophyticus
Enterocogeussp. 1 21 Q0 00 O 00O 1 125 0 00 2 118 4 33
Staph. aureus 6 60 * 32 0 00 O 00 O 00 O Q0 1 08

? Among positive samplas.
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Table 3 Distribution of isolates among the total sample

according to sex

Isolate Male Female Total
{n=92) (n=178) (n=270}
No2 % No2? % No? %
Escherichia coli 14 152 56 315 70 259
Kiebsiella sp. 2 22 6 34 8 30
Proteus sp. 2 22 10 56 12 44
Enterobactersp. 4 43 5 28 9 33
Pseudomonas sp. 5 54 2 1.1 7 28
Acinetobacter sp. 1 1.1 2 1.1 3 1.1
Citrobacter sp. 1 11 0 0.0 1 04
Staphvlococcus 0 0.0 6 34 B 22
saprophyticus

Enterococcus sp. 1 1.1 3 1.7 4 15
Staph. aureus G 0.0 1 0.8 1 04
Total 30 326 9 511 121 448

167

*No. = number of isolates.

patients and the results are shown in Tables
2 and 3. The isolated bacterial strains
showed wide differences in their suscep-
tibility to the tested antimicrobial drugs.
The relation between antimicrobial resis-
tance of the isolates and the age of the
population studied is presented in Table 4.

Discussion

We describe the relationships between age,
sex and marital status, and the etiology and
antimicrobial resistance of UTIs. The study
was confined to community-acquired UTIs
1t adulls.

The sex distribution ot patients in our
study is consistent with those of other
reported studics. showing a statistically
significant predominance of females with
UTI {75.2% of the positive cultures). This
result is similar to those reported from
many other centres [/0—/2]. The elevated

incidence of infection among females is
related to differences between the male and
female geniourinary systems in anatomy
and microflora [73].

Although increasing age is associated
with increased risk of UTI, our results
showed that most of the positive as well as
the negative cultures were from patients
aged 18 to 41. The positive cases in those
age groups may be due to the higher sexual
activity and incidence of pregnancy in this
age group.

The distribution by sex and marital
status 1s shown in Table 1, where married
females represented 54.6% of the positive
cultures. This may be due to the effect of
sexual intercourse on promoting the mig-
ration of bacteria inhabiting the periurethral
introitus to the bladder [/3].

The uropathogens identified in our
study are similar to those of many other
studies conducted in different countries
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either in the region or internationally
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ling catheterization, bacteraemia and
prostate enlargement [20].

Regarding the resistance pattern of the
isoiates, the highest level of resistance was
found to amoxycillin (73.6%), followed by
doxycyclineg (68.6%) and trimethoprim—
sulfamethoxazole (66.1%). Similar results
have been reported by other authors
[/6.15.27]). This high resistance is mainly
due to the widespread and indiscriminate
use of these antibiotics. Therefore, these
three drugs should no longer be prescribed
for UTI unless susceptibility testing indi-
cates otherwise.

The most effective antimicrobial agents
were ciprofloxacin (95.9% of the isolates
were suscepiible), amikacin (95%) and
ceftazidime (94.2%). The low level of
resistance to these antibiotics might be due
to the fact that these drugs are not widely
used. Exposure to these antimicrobials is
limited because of their high price and
limited tolerability. In order to decrease the
chance of organisms becoming resistant,
these drugs should be used with restraint,

In our study the Gram-negative aerobic
and facuitative anacrobic isofates showed
high susceptibility te nalidixi¢c acid
{82.7%). Comparable results have also
been reported by Oren ct al. [2]1]. We
suggest that nalidixic acid be used for the
empirical treatment of uncomplicated acute
UTI, especially for Gram-negative uropa-
thogens. Moreover, 1t is an economical
treatment option in comparison with third-
generation cephalosporins and fluoroqui-
nolones.

A high percentage of multipte-drug
resistance was alse observed for most of
the isolated strains, especially for Pseudo-
monas species. This resistance has probab-
ly emerged in the community as a result of
overcrowding, an increase in the number
of elderly people, increased travel, the
widespread use of broad spectrum anti-

biotics, the sale of over-the-counier medi-
cines and self-medication with antibiotics,
the inappropriate use of antibiotics, and
decreased funding for public health surveil-
lance [14]. Therefore, the establishment of
regulations for dealing with antimicrobial
resistance could contribute to better pre-
vention and management of resistance to
these agents. It is also likely that limiting
the use of broad-spectrum antibiotics will
change resistance patterns.

The continued evolution of antimicro-
bial resistance among community-acquired
isolates i1s worrying, and mandates national
and international ceordination on surveil-
lance, data exchange and new approaches
to slow is emergence.

As can be seen in Table 4, there is
variation in isolate resistance between the
different age groups. The effect of age can
clearly be seen when we consider the
fluoroquinolones, where there is a signifi-
cantly higher proportion of resistance in the
age group 5865 years. Thus, age-related
changes in host physiology may influence
the effect of antimicrebial agents on the
uropathogens. This result shows that
paticnt agc is an important factor when
considering an antimicrobial agent for
treatment of UTI: fluoroquinolones should
not be used to treat elderly UTI patients
without first conducting a sensitivity test.

The present study showed that sex,
marital status and age are among the fac-
tors that influence the etiology and anti-
microbial resistance of uropathogens. We
recommend that these factors should be
taken into consideration to improve the
management of these infections. Better
control and prevention of UTIs requires
further studies to understand the mecha-
nisms responsible for colonization of the
urethra and bladder with different uropa-
thogens, and to define ways of identifying
patients at special risk.
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