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ABSTRACT Urinary tract infection (UTI) is a common problem in pregnant woman. This study examined the
frequency of UTI in 137 pregnant women attending Al Mukalla maternity hospital from January to June 2002.
Urine samples were examined for UTI microscopically and by culture, and sensitivity tests were done for the
organisms isolated using a range of antibiotics. Information on age, trimester, parity and number of pregnan-
cies were also collected for each woman. This study showed that 30% of the women suffered from UTI;
Escherichia coli was the most frequently isolated organism (41.5%), and it was highly susceptible to chloram-
phenicol, ciprofloxacin, ceftizoxime and amikacin. Of the variables examined, 53.7% of the infected women
were in the age group 15–24 years, 48.8% were in their 3rd trimester and 75.6% had 1–3 children.

L’infection urinaire chez la femme enceinte dans le district d’Al Mukalla (Yémen)
RÉSUMÉ L’infection urinaire constitue un problème courant chez la femme enceinte. La présente étude a
examiné la fréquence de l’infection urinaire dans un échantillon de 137 femmes enceintes consultant à la
maternité d’Al Mukalla de janvier à juin 2002. Des prélèvements d’urine ont fait l’objet d’un examen microbi-
ologique (examen au microscope et mise en culture) à la recherche d’une infection urinaire, et des tests de
sensibilité ont été réalisés avec divers antibiotiques pour les germes isolés. Des informations sur l’âge, le
trimestre, la parité et le nombre de grossesses ont été également recueillies pour chaque femme. Cette
étude a montré que 30 % des femmes de l’échantillon souffraient d’une infection urinaire ; Escherichia coli
était le germe le plus fréquemment isolé (41,5 %), et il était très sensible au chloramphénicol, à la ciproflox-
acine, à la ceftizoxime et à l’amikacine. Parmi les variables examinées, 53,7 % des femmes ayant une
infection urinaire appartenaient au groupe d’âge des 15-24 ans, 48,8 % étaient au troisième trimestre de leur
grossesse et 75,6 % avaient 1-3 enfants.
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Introduction

Urinary tract infection (UTI) is an extreme-
ly common clinical problem. It is important
because it may involve the urethra, bladder,
uterus, and kidney [1]. UTI affects all age
groups, but women are more susceptible
than men, due to short urethra, absence of
prostatic secretion, pregnancy and easy
contamination of the urinary tract with fae-
cal flora [2]. Additionally, the physiological
increase in plasma volume during pregnan-
cy decreases urine concentration and up to
70% pregnant women develop glucosurea,
which encourages bacterial growth in the
urine [3,4].

Infections, particularly in pregnancy
and in the elderly, can be asymptomatic [1],
but asymptomatic bacteriurea is associated
with an increased risk of intrauterine
growth retardation and low birth weight
[5]. Furthermore, untreated asymptomatic
bacteriurea leads to the development of
cystitis in approximately 30% of cases, and
can lead to the development of pyelonephri-
tis in about 50% of cases [6]. In addition
acute pyelonephritis has been associated
with anaemia [7]. Thus it is important to
identify and treat UTI to avoid such com-
plications.

Sheikh et al. demonstrated that a history
of past urological problems was associated
with an increased incidence of UTI in preg-
nancy [8]. Another study showed that oral
hormone replacement therapy did not re-
duce the frequency of UTI and the risk fac-
tors in postmenopausal women are
different from those in younger women
and include diabetes, vaginal symptoms,
and urge incontinence [9].

The organisms that cause UTIs during
pregnancy are the same as those found in
non-pregnant patients; Escherichia coli ac-
count for 80%–90% of infection [3,10,11]
and the rest are caused by Proteus mirabi-

lis, Klebsiella aerogenes, Pseudomonas
spp. and Streptococcus spp. [12].

The aim of this study was to determine
if UTI is a widespread problem among
pregnant woman in Al-Mukalla district and
to assess its relation with some possible
risk factors such as age, duration of preg-
nancy and parity. The sensitivity of the or-
ganisms isolated to various antibiotics was
also studied.

Methods

This was a cross-sectional study of all
pregnant woman attending Al Mukalla ma-
ternity hospital for the period from January
to June 2002. This hospital serves the
whole of Al-Mukalla district which has a
population of about 500 000.

Midstream urine was collected from
137 pregnant women in sterile bottles; 10
mL were transferred to sterile centrifuge
tubes and then centrifuged at 3000 rpm for
10–15 minutes. The supernatant was dis-
carded and 1 mL of the precipitate was re-
suspended in residual urine by shaking
vigorously.

Wet mount preparation for general urine
examination was performed. Plates of
blood agar and MacConkey medium were
aseptically incubated with 2–3 drops of the
suspended precipitate and then incubated at
37 °C for 24–48 hours or until visible
growth appeared. The isolated pathogens
were identified using the Cowan and Steel
method [13]. Antibiotic sensitivity testing
was performed using the Kirby–Bauer disc
diffusion method [14].

The media used were Muller–Hinton
agar (Oxoid) or nutrient agar. The antibiotic
contents of the multidiscs were ampicillin/
sulbactam (20 µg), co-trimoxazole (25µg),
cephalexin (30 µg), tetracycline (30 µg),
cefotaxime (30 µg), ciprofloxacin (5 µg),
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Table 1 Frequency distribution of microorganism and its relation with urine analysis

Microorganism Culture Microscopic urine analysis (No.)
No. % Pus Epithelial RBC Crystals Bacteria

cells cells seen

Escherichia coli 17 41.5 14 15 8 15 13

Klebsiella spp. 4 9.8 4 4 4 3 4

Neisseria gonorrhoae 2 4.9 2 2 1 1 1

Proteus spp. 5 12.2 3 3 2 3 2

Staphylococcus aureus 8 19.5 8 6 6 5 6

Streptococcus spp. 2 4.9 2 2 1 1 1

Candida albicans 3 7.3 2 3 1 1 1

Total 41 100 35 35 23 29 28

RBC = red blood cells.

pefloxacin (10 µg), ofloxacin (5 µg), clox-
acillin (1 µg), roxithromycin (15 µg), linco-
mycin (2 µg), and gentamicin (10 µg) for
Gram-positive bacteria. The antibiotic con-
tents of multidiscs for Gram-negative
bacteria were piperacillin (100 µg),
chloramphenicol (30 µg), ceftizoxime (30
µg) and amikacin (30 µg) in addition to
ampicillin/sulbactam, co-trimoxazole, ce-
fotaxime, ciprofloxacin, tetracycline, pe-
floxacin, ofloxacin and gentamicin at the
same concentrations as for the Gram-posi-
tive bacteria.

Information on age, period of gestation,
parity, and number of pregnancies was col-
lected by face-to-face interview with the
pregnant women. The socioeconomic sta-
tus was not included in this study.

Results

Of the 137 women tested, 41 (30%) were
positive for UTI, while 96 (70%) were neg-
ative. The distribution of the different iso-
lates is shown in Table 1; E. coli (41.5%)

was the most frequently isolated strain, fol-
lowed by Staphylococcus aureus (19.5%).

Most of the Gram-positive bacteria
were highly susceptible to ceftizoxime and
the Gram-negative to gentamicin and cefo-
taxime (Table 2). E. coli, was susceptible to
ampicillin/sulbactam (71% susceptibility),
cefotaxime (71%), ciprofloxacin (94%),
chloramphenicol (94%), ceftizoxime
(100%), ofloxacin (82%), and amikacin
(100%). S. aureus was susceptible to ampi-
cillin/sulbactam (75%), cephalexin (75%),
cefotaxime (100%), roxithromycin (75%),
lincomycin (75%), and gentamicin (100%).

The distribution of UTI among the in-
fected women according to age group, tri-
mester, parity and number of pregnancies is
shown in Table 3. Bacteriuria was com-
monest in the age group 15–24 years
(53.7%). There was an increase in frequen-
cy of bacteriurea with progress of pregnan-
cy, with 48.8% of infections in the women
in the 3rd trimester. Of the infected women
75.6% had 1–3 children.
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Discussion

UTIs are the commonest infections seen in
hospital settings, and the second common-
est infections seen in the general population
[15]. UTIs are especially problematic for
women and up to a third of all women will
experience a UTI at some point in their life
[15]. Appropriate treatment requires accu-
rate classification of infection site, com-
plexity of the infection and the likelihood of
recurrence.

In this study the prevalence of UTI in
our sample of pregnant women was 30%
and the predominant pathogens were
pathogenic E. coli and S. aureus. Our re-
sults agree with those of research workers
in other countries, with minor differences,
which could be due to differences in the
environment, social habits of the communi-

ty, the standard of personal hygiene and
differences in education [15–17].

In many studies of UTIs account for
about 10% of office visits by women, and
one-third of women will have a UTI at
some time during their life [15]. In preg-
nant women, the incidence of UTI can be
as high as 8% [18,19], while Baleiras et al.
reported that UTI is the commonest type of
infection in pregnant women, with preva-
lence ranging from 5% to 10% [20]. In
similar studies in our Region, the preva-
lence was 38% in Iraq [1], 28.5% in Paki-
stan [8], 14.2% in Saudi Arabia [21] and
10.6% in Turkey [22].

Sheikh et al. demonstrated that socio-
economic status, personal hygiene, educa-
tion level, pregnancy duration, post-coital
washing, contraceptive use, and use of un-
derclothing had no significant association

Table 2 Susceptibility of isolated Gram-negative and Gram-positive bacteria

Bacteria Total no. Susceptibility to antimicrobial drugs (%)
isolated

Gram-negative AS BA CF PC CH CP CI TE OF GM AK PF
bacteria

Escherichia coli 17 71 6 71 41 94 94 100 24 82 71 100 0
Klebsiella spp. 4 75 0 50 50 100 100 100 0 50 75 75 0
Neisseria
gonorrhoae 2 50 0 100 100 100 0 50 0 0 50 100 0
Proteus spp. 5 0 20 80 0 0 80 100 80 0 100 0 20
Total 28 11 2 14 8 15 17 20 6 10 16 15 1

Gram-positive
bacteria AS BA PR TE CF CP PF OF CX RF LM GM

Stapylococcus
aureus 8 75 0 75 0 100 13 0 0 50 75 75 100
Streptococcus
spp. 2 100 0 50 50 100 0 0 0 50 50 50 100
Total 10 8 0 7 7 10 1 0 0 5 7 7 10

AS = ampicillin/sulbactam (20 µg); BA = co-trimoxazole (25 µg); CF = cefotaxime (30 µg); PC = piperacillin
(100 µg); CH = chloramphenicol (30 µg); CP = ciprofloxacin (5 µg); CI = ceftizoxime (30 µg); TE =
tetracycline (30 µg); OF = ofloxacin (5 µg); GM = gentamicin (10 µg); AK = amikacin (30 µg); PF = pefloxacin
(10 µg); PR = cephalexin (30 µg); CX = cloxacillin (1 µg), RF = roxithromycin (15 µg); LM = lincomycin (2 µg).
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Table 3 Distribution of urinary tract infection
by age group, trimester, parity and number of
pregnancies

Variable Infected
No. %

Age group (years)
15–24 22 53.7
25–34 16 39.0
35–45 3 7.3

Trimester
1st 7 17.1
2nd 14 34.1
3rd 20 48.8

Parity
Nullipara 15 36.6
1 13 31.7
Multipara 13 31.7

Number of pregnancies
1–3 31 75.6
4–6 8 19.5
7–9 2 4.9

Total 41 100

with UTI occurrence [8]. Krcmery et al.
demonstrated that the risk factors for UTI
in women include sexual intercourse, hav-
ing a first UTI at an early age, and having a
maternal history of UTIs [23]. Our results
regarding the age of infection, gestation
and parity concur with this study [23].

Women with recurrent UTI have an in-
creased susceptibility to vaginal coloniza-
tion and uropathogens, which is due to a
greater propensity for uropathogenics
coliforms to adhere to uroepithelial cells
[23].

Ceftizoxime and amikacin were the
most effective antibiotics against E. coli.
However, Skerk et al. reported that urine
culture should be performed prior to the
initiation of antimicrobial therapy of UTIs
[24]. It is important that antibiotics used
for treating UTIs in pregnant women are
carefully chosen, either in the case of
monotherapy or combination therapy using
more than one antibiotic to give a synergis-
tic effect so as to decrease the dose need-
ed, and accordingly the side-effects and
toxicity of using a single high-dose drug.
Also care must be taken when using potent
antibiotics which may harm both the fetus
as well as the mother, such as chloram-
phenicol or tetracycline which are totally
contraindicated in pregnancy due to their
harmful effects on the fetus [25].

Further studies should be performed on
a larger sample of pregnant women, where
the type of infection, past history of uro-
logical problems, recurrence of UTI and
the relation between possible risk factors,
such as socioeconomic status, personal
hygiene, education level, frequency of sex-
ual intercourse, could be examined.
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