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Abstract
Background: Urinary tract infections (UTI) can lead to poor maternal and perinatal outcomes. Investigating
epidemiology of UTI and antibiotics sensitivity among pregnant women is fundamental for care-givers and health
planners.
Methods: A cross sectional study has been conducted at Khartoum north teaching hospital Antenatal Care Clinic
between February-June 2010, to investigate epidemiology of UTI and antibiotics resistance among pregnant
women. Structured questionnaires were used to gather data from pregnant women. UTI was diagnosed using mid
stream urine culture on standard culture media
Results: Out of 235 pregnant women included, 66 (28.0%) were symptomatic and 169 (71.9%) asymptomatic. the
prevalence of bacteriuria among symptomatic and asymptomatic pregnant women were (12.1%), and (14.7%)
respectively, with no significant difference between the two groups (P = 0.596), and the overall prevalence of UTI
was (14.0%). In multivariate analyses, age, gestational age, parity, and history of UTI in index pregnancy were not
associated with bacteriuria. Escherichia coli (42.4%) and S. aureus (39.3%) were the commonest isolated bacteria.
Four, 2, 2, 3, 4, 2 and 0 out of 14 E. coli isolates, showed resistance to amoxicillin, naladixic acid, nitrofurantoin,
ciprofloxacin, co-trimoxazole, amoxicillin/clavulanate and norfloxacin, respectively
Conclusion: Escherichia coli were the most prevalent causative organisms and showing multi drug resistance
pattern, asymptomatic bacteriuria is more prevalent than symptomatic among pregnant women. Urine culture for
screening and diagnosis purpose for all pregnant is recommended.

Introduction
Due to several anatomical and hormonal changes, pregnant women are more susceptible to develop Urinary
tract infections (UTI) [1]. UTI is a major health problem, it has been reported among 20% of the pregnant
women and it is the most common cause of admission
in obstetrical wards [2]. Symptomatic and asymptomatic
bacteriuria have been reported among 17.9% and 13.0%
pregnant women, respectively [3].
UTI (perhaps if untreated) can lead to serious obstetric complications, poor maternal and perinatal outcomes e.g. intrauterine growth restriction, preeclampsia, caesarean delivery and preterm deliveries [4].
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Furthermore, it has been observed that asymptomatic
bacteriuria can lead to cystitis and pyelonephritis [5]
which can lead to acute respiratory distress, transient
renal failure, sepsis and shock during pregnancy [6].
Screening of pregnant women for UTI can minimize
these UTI associated complications [7]. Recently various
risk factors of UTI during pregnancy have been
reported; perhaps these are varied according the geographical, social and biological settings [8]. Escherichia coliwith its multidrug resistant strains- has been found to
be the commonest cause of UTI among pregnant
women [9,10].
Investigating epidemiology of UTI (prevalence, risk
factors, bacterial isolates and antibiotic sensitivity) during pregnancy is fundamental for care givers and health
planners to guide the expected interventions. While an
extensive published literature concerning UTI during
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pregnancy is available from other African countries [11],
there is no published data concerning UTI in pregnant
Sudanese women. Thus, this was the objective of this
study which has been conducted at the Antenatal Care
Clinic of Khartoum North hospital during the period of
February-June 2010.

Methods
A cross-sectional study has been conducted at Khartoum
North hospital Antenatal Care Clinic during the period
of February-June 2010. Consecutive pregnant women
who attended the Antenatal Care Clinic for the first time
was approached to participate in the study. Those with
known underline renal pathology or chronic renal disease
were excluded. After signing an informed consent, relevant medical, obstetrical and socio-demographic characteristics were gathered using pre-tested questionnaires.
Every woman was inquired for history suggestive of UTI
(urgency, frequency, loin pain etc) and history of using
antibiotics in the index pregnancy. Maternal weight,
height, and body mass index (BMI) was calculated as
weight in kilograms divided by height in meters squared.
Maternal haemoglobin was measured.
Mid stream urine samples were collected using sterile
container on the same day of enrolment. All the specimens were analyzed within an hour of collection using
dipstick (Mannheim GmbH, Germany) following manufacturer’s instructions, then samples were analyzed for
culture and sensitivity. By Using standard quantitative
loop a 1 μl and 10 μl were used to inoculate urine sample on Cysteine lactose electrolyte deficient Agar, MacConkey and Blood agar plates (OXOID-England). Plates
were incubated for 24 hr at 37°C. A diagnosis of UTI
was made when there were at least 105 colony forming
unit (CFU)/ml of urine. For contaminated specimens,
repeat culture was performed. Identification was done
using in house biochemical testing [12]. S. aureus was
identified by colonial morphology, gram positive staining, positive catalase activity, and positive coagulation
of citrated rabbit plasma (bioMe ‘rieux, Marcyl’Etoile,
France). Disc diffusion method was used to determine
susceptibility of the isolates as previously described
[13]. Individual colonies were suspended in normal saline to 0.5 McFarland and using sterile swabs the suspensions were inoculated on Muller Hinton agar for
18-24 hr. E. coli ATCC 25922 was used as control
strains [14].
For gram-negative and positive bacteria the following
discs were tested: amoxicillin (25 μg), co-trimoxazole
(SXT) (1.25/23.75 μg), nitrofurantoin (300 μg), ciprofloxacin (5 μg), nalidixic acid (30 μg), amoxicillin-clavulanic acid (20 μg/10 μg), and norfloxacin (5 μg),
Symptomatic patients were given amoxicillin/clavulanate
as empirical treatment before culture results. All patients

Page 2 of 5

were asked to come back for results after 2 days. Then
patients care at Antenatal Care Clinic has been continued
by her managing obstetrician in the particular unit.
Statistics

Data were entered in the computer using SPSS for windows version13.0 and double checked before analysis.
Means and proportions of the socio-demographic and
obstetrical characteristics were calculated and compared
between the growth positive and negative groups using
student t and X2 tests, respectively. Univariate and multivariate analysis were used with isolate positive group
as dependent variable and socio-demographic and obstetrics variables as independent variables. Probability
values of <0.05 were considered as statistically significant for all results.

Results
Two hundred and thirty-five pregnant women were
enrolled at the mean (SD) gestational age of 29 (7.9)
weeks. The mean (SD) of their age and parity were 27.5
(14.6) years and 2.6 (2.4), respectively. Out of 235 pregnant women, 66 (28.0%) had symptoms suggestive of
UTI. The prevalence of bacteriuria among symptomatic
and asymptomatic pregnant women were (12.1%), and
(14.7%), respectively, with no significant difference
between the two groups, and the overall prevalence of
UTI was (14.0%). Interestingly out of 33 who had significant bacteriuria, 14 (42.2%) had a history of UTI in
current pregnancy and received antibiotic for that
UTI. There was no significant difference in the sociodemographic and clinical data between bacteriuric and
abacteriuric women, table 1.
Risk factors of urinary tract infections

None of the investigated factors (age, gestational age,
parity, symptoms and body mass index) were found as
risk factor for UTI in univariate and multivariate analysis, table 2.
Bacterial isolates and their sensitivity

Eighteen (54.5%) and 15 (45.4%) of the 33 isolates were
gram negative and positive bacteria, respectively. E. coli
[14 (42.4%)] was the most predominant organism isolated. Other isolates were S. aureus [13 (39.3%)], K.
pneumoniae [3 (9%)], group B streptococcus [2 (6%)] and
P. aeruginosa [1 (3%)].
Four, 2, 2, 3, 4, 2 and 0 out of 14 E. coli isolates,
showed resistance to amoxicillin, naladixic acid, nitrofurantoin, ciprofloxacin, co-trimoxazole, amoxicillin/clavulanate and norfloxacin, respectively. Thirteen S.
aureus isoltes showed resistant to amoxicillin (1), norfloxacin (3), co-trimoxazole (5), and naladixic acid (5).
K. pneumonia isolates (3) have resistance to amoxicillin
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Table 1 Obstetrical characteristic between bacteriuric and
abacteriuric women in Khartoum north hospital, Sudan
Variables

Women with
Bacteriuria

Women without
Bacteriuria

P

Age, years

25.7(5.3)

27.8(15.6)

0.438

Parity

2(2.1)

2.7(2.5)

0.132

Gestational Age,
weeks

29.6(6.9)

29.2(8.1)

0.783

Weight, Kg

65.8(9)

67.8(7.1)

0.245

Height, meter
Body mass index

1.6(6.)
24.8(2.7)

1.6(6.)
24.7(2.5)

0.007
0.845

History of UTI

14(42.4)

95(47)

0.623

History of
Antibiotic use

14(42.4)

89(44)

0.861

Hemoglobin, g/dl

9.7 (.9)

9.7 (0.9)

0.901

Dysuria

8(24.2)

58(28.7)

0.596

Urgency

1(3)

5(2.5)

1.000

Fever

33(100)

2(1)

1.000

Vomiting

33(100)

2(1)

1.000

Data were shown as mean (SD) or n (%) as applicable.

(2), both naladixic acid and amoxicillin/clavulanate (1).
There was no resistance to co-trimoxazole, nitrofurantoin, norfloxacin and ciprofloxacin. One of the two
group B streptococcus isolates has resistance to naladixic
acid while sensitive to amoxicillin, nitrofurantoin, amoxicillin/clavulanate, norfloxacin, co-trimoxazole and
ciprofloxacin. One P. aeruginosa isolate has resistance to
amoxicillin, nitrofurantoin, and co-trimoxazole, while
sensitive to naladixic acid, ciprofloxacin, amoxicillin/clavulanate, norfloxacin.
Out of 33 who had positive culture growth 4 had a
nitrate test positive, while 202 who had no growth in
the culture media only one had a false positive nitrate
test, this make the sensitivity and specificity of the
nitrate test versus culture growth as 12.1% and 99.5%
respectively.

Table 2 Factors associated with UTI in pregnancy in
Khartoum North Hospital, Sudan using univariate and
multivariate analyses
Variables

Univariate analysis
OR

95%CI

P

Multivariate analysis
OR

95%CI

P

Age

0.9

0.8-1.0

0.2

0.9

0.8-1.0

0.2

Body mass index

1.0

0.8-1.1

0.8

1.0

0.8-1.2

0.4

Parity

0.8

0.7-1.0

0.1

0.9

0.7-1.1

0.4

Gestational age

1.0

0.9-1.0

0.7

1.0

0.9-1.0

0.9

Dysuria

0.7

0.3-1.8

0.5

0.8

0.3-2.5

0.8

Urgency
History of UTI

1.2
0.8

0.1-10.8
0.3-1.7

0.8
0.6

1.9
0.3

0.1-22.1
0.1-6.6

0.5
0.4

History of antibiotic use

0.9

0.4-1.9

0.8

3.0

0.1-64.9

0.4

Abbreviations: OR, Odds Ratio; CI, confidence interval.
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Discussion
The main findings of this study were: the prevalence of
UTI among pregnant women was 14.0% - regardless to
the women’s age, parity and gestational age -and E. coli
was the commonest isolated organism with multi resistance toward different antibiotics. The prevalence of
UTI among these women is similar to the prevalence of
UTI among pregnant women in the neighbor countries
e.g. 14.6% and 11.6% in Tanzania and Ethiopia [3,11].
Age, parity and gestational age were not associated
with UTI in this study as well as in neighboring Tanzania [3]. However, maternal age, parity and morbid obesity have been previously observed as risk factors for
UTI among pregnant women [8,15,16]. Likewise in this
study gestational age was not found as risk factor for
UTI among these women. Recently, it has been reported
that, UTI developed in third trimester [17]. Perhaps the
susceptibility of UTI during this period is due to uretral
dilatation which started as early as 6 week and reaching
the maximum during 22-24 weeks [9].
Other factors like low socio-economic status, sexual
activity, washing genitals precoitus, postcoitus, not voiding urine postcoitus and washing genitals from back to
front have observed as risk factors for UTI during pregnancy [15,18]. These factors have not been investigated
in the current study; otherwise the results would have
been changed. According to the traditions in central
Sudan, it might have been difficult to enquire about
washing genitalia and sexual activity; otherwise patients’
co-operation would be lost. Interestingly high prevalence
of urinary tract infection has been reported among
Sudanese females with genital mutilation [19], which
was widely practiced in Central Sudan [20].
In this study E. coli was the most common pathogen
(77.7% of the Gram-negative isolates, 42.4% of all isolate). This goes with results that obtained in Tanzania
where E. coli was 38% of the Gram-negative isolates and
25% of all isolate [21]. Likewise, many authors have the
same findings e.g. in Pakistan and India [8,22]. In this
study E. coli showed multidrug resistance mainly to
amoxicillin, co-trimoxazole and nitrofurantoin. In Africa
e.g. Tanzania, Kenya and Senegal it have been reported
that, E. coli in urinary isolates have a high antimicrobial
resistance pattern [3,10,23]. Likewise Gales et al and
Williams et al have reported high resistance of E. coli
towards different antimicrobials in Latin American and
Costa Rica, respectively [24,25]. Although, S. aureus was
known for years as rare urinary isolate [26], recently it
has been reported to be the most frequent pathogen
among pregnant women in Nigeria [27]. In this setting
it was found the second most prevalent bacteria, this is
in concert to the other previous observation [8].
In this study, 42.4% women who had positive isolate
received an antibiotic in the index pregnancy. It has
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been shown that anti-microbial resistance to one drug
does not always correlate to the consumption of the
same drug or closely related drugs [28]. Inappropriate
antimicrobial use can lead to inadequate therapy and
contribute to further drug resistance [29]. The inappropriate use of antimicrobial in low income countries
is perhaps due to the lack of adequate knowledge about
drugs and non-availability or non-accessibility of guidelines for therapy [22] or to the availability of antimicrobials without prescription and perhaps it was prescribed
by non-skilled practitioners [30].

Conclusion
There was high prevalence of asymptomatic bacteriuria
among pregnant women in this setting regardless to
women’s age, parity and gestational age. E. coli with its
multi resistance towards antibiotics was the most common isolated organism. Thus urine culture should be
performed as screening and diagnostic tool of UTI in
pregnancy in this setting.

6.
7.
8.
9.
10.

11.

12.

13.

Ethics
This study was approved by Sudan Medical specialization Ethics Review Board, Sudan.

14.

Acknowledgements
The authors are very grateful to all the patients for their co-operation.
Funding The study was funded by University of Khartoum, Khartoum,
Sudan

16.

Author details
1
Faculty of Medicine, Al-Neelain University, Khartoum, Sudan. 2Khartoum
North Hospital, Khartoum, Sudan. 3National health laboratory, Khartoum,
Sudan. 4Faculty of Medicine, University of Khartoum, Khartoum, Sudan.

18.

Authors’ contributions
HZA and AMZ carried out the study and participated in the statistical
analysis and procedures. IA coordinated and participated in the design of
the study, statistical analysis and the drafting of the manuscript. All the
authors read and approved the final version.

15.

17.

19.

20.
21.

Competing interests
The authors declare that they have no competing interests.

22.

Received: 14 November 2010 Accepted: 18 January 2011
Published: 18 January 2011

23.

References
1. Dafnis E, Sabatini S: The effect of pregnancy on renal function:
physiology and pathophysiology. Am J Med Sci 1992, 303(3):184-205.
2. Bacak SJ, Callaghan WM, Dietz PM, Crouse C: Pregnancy-associated
hospitalizations in the United States, 1999-2000. Am J Obstet Gynecol
2005, 192(2):592-7.
3. Masinde A, Gumodoka B, Kilonzo A, Mshana SE: Prevalence of urinary tract
infection among pregnant women at Bugando Medical Centre, Mwanza,
Tanzania. Tanzan J Health Res 2009, 11(3):154-9.
4. Mazor-Dray E, Levy A, Schlaeffer F, Sheiner E: Maternal urinary tract
infection: is it independently associated with adverse pregnancy
outcome? J Matern Fetal Neonatal Med 2009, 22(2):124-8.
5. Barnick CGW, Cardozo LD: (1991) the lower urinary tract in pregnancy,
labour and puerperium. In Progress in Obstetrics and Gynaecology. Volume
9. Edited by: Studd J. London: Churchill Livingstone; 195-204.

24.

25.

26.
27.

Page 4 of 5

Gilstrap LC, Ramin SM: Urinary tract infections during pregnancy.
Obstetrics and Gynaecology Clinics North America 2001, 28(3):581-91.
Millar LK, Cox SM: Urinary tract infections complicating pregnancy.
Infectious Diseases Clinics of North America 1997, 11(1):13-26.
Haider G, Zehra N, Munir AA, Haider A: Risk factors of urinary tract
infection in pregnancy. J Pak Med Assoc 2010, 60(3):213-6.
Dalzell JE, Lefevre ML: Urinary tract infection of pregnancy. American
Academy of Family Physicians 2000, 61(3):713-21.
Kariuki S, Revathi G, Corkill J, Kiiru J, Mwituria J, Mirza N, Hart CA:
Escherichia coli from community-acquired urinary tract infections
resistant to fluoroquinolones and extended-spectrum beta-lactams.
J Infect Dev Ctries 2007, 1(3):257-62.
Assefa A, Asrat D, Woldeamanuel Y, G/Hiwot Y, Abdella A, Melesse T:
Bacterial profile and drug susceptibility pattern of urinary tract infection
in pregnant women at Tikur Anbessa Specialized Hospital Addis Ababa,
Ethiopia. Ethiop Med J 2008, 46(3):227-35.
Murray PR, Baron EJ, Pfaller MA, Tenover FC, Yolken RH: Manual of Clinical
Microbiology. 6 edition. American Society of Microbiology Press, Washington
DC; 1995, 1482.
CA-SFM Comité de l’Antibiogramme de la Société Française de
Microbiologie: Communiqué. 2006 [http://docs.google.com/viewer?
a=v&q=cache:WTTxzHaq6FwJ:www.sfm.asso.fr/doc/casfm/miseajour_11_2006.
pdf+COMITE+DE+L%E2%80%99ANTIBIOGRAMME+DE+LA+SOCIETE+FRANCAISE
+DE+MICROBIOLOGIE+COMMUNIQUE+2006&hl=en&pid=bl&srcid=ADGEESiFa
Cw37dfJBvsb-fzyzbAhEc96cF_mMjg5JTzsQKfS_2P0S1K3PGlXn-1Gf4pXpLtaCYsJJDZkSGnEBgb0fwiV5_KuQV07Mn4YC1w_SFWpUqDHtm7pxlnc0
SBMEJDCbYzDFgU&sig=AHIEtbT4DxZvCTRWKg0If_W5q5WllgR-nQ], Edition de
janvier 2006.
CLSI: Performance standards for antimicrobial disk susceptibility tests.
Clinical and Laboratory Standards Institute, Wayne, PA;, 9 2006, Approved
standard. Document M2-A9.
Dimetry SR, El-Tokhy HM, Abdo NM, Ebrahim MA, Eissa M: Urinary tract
infection and adverse outcome of pregnancy. J Egypt Public Health Assoc
2007, 82(3-4):203-18.
Basu JK, Jeketera CM, Basu D: Obesity and its outcomes among pregnant
South African women. Int J Gynaecol Obstet 2010, 110(2):101-4.
Tugrul S, Oral O, Kumru P, Köse D, Alkan A, Yildirim G: Evaluation and
importance of asymptomatic bacteriuria in pregnancy. Clin Exp Obstet
Gynecol 2005, 32(4):237-40.
Amiri FN, Rooshan MH, Ahmady MH, Soliamani MJ: Hygiene practices and
sexual activity associated with urinary tract infection in pregnant
women. East Mediterr Health J 2009, 15(1):104-10.
Almroth L, Bedri H, El Musharaf S, Satti A, Idris T, Hashim MS, Suliman GI,
Bergström S: Urogenital complications among girls with genital mutilation:
a hospital-based study in Khartoum. Afr J Reprod Health 2005, 9(2):118-24.
El Dareer AA: Epidemiology of female circumcision in the Sudan. Trop
Doct 1983, 13(1):41-45.
Blomberg B, Olsen BE, Hinderaker SG, Langeland N, Gasheka P, Jureen R,
Kvale G, Midtvedt T: Antimicrobial resistance in urinary bacterial isolates
from pregnant women in rural Tanzania: implications for republic
health. Scandinavian Journal of Infectious Diseases 2005, 37(4):262-8.
Mathai E, Thomas RJ, Chandy S, Mathai M, Bergstrom S: Antimicrobials for
the treatment of urinary tract infection in pregnancy: practices in
southern India. Pharmacoepidemiol Drug Saf 2004, 13(9):645-52.
Sire JM, Nabeth P, Perrier-Gros-Claude JD, Bahsoun I, Siby T, Macondo EA,
Gaye-Diallo A, Guyomard S, Seck A, Breurec S, Garin B: Antimicrobial
resistance in outpatient Escherichia coli urinary isolates in Dakar,
Senegal. J Infect Dev Ctries 2007, 1(3):263-8.
Gales AC, Sader HS, Jones RN, SENTRY Participants Group (Latin America):
Urinary tract infection trends in Latin American hospitals: report from
the SENTRY antimicrobial surveillance program (1997-2000). Diagn
Microbiol Infect Dis 2002, 44(3):289-99.
Williams DN, Sannes MR, Eckhoff AA, Peterson PK, Johnson JR, Sannes MR,
San Román M, Mora N, Moya J: Antimicrobial resistance in Escherichia
coli causing urinary tract infections in Costa Rica: a clinical dilemma. Int
J Antimicrob Agents 2003, 21(1):79-81.
Arpi M, Renneberg J: The clinical significance of Staphylococcus aureus
bacteriuria. J Urol 1984, 132(4):697-700.
Akinloye O, Ogbolu DO, Akinloye OM, Terry Alli OA: Asymptomatic
bacteriuria of pregnancy in Ibadan, Nigeria: a re-assessment. Br J Biomed
Sci 2006, 63(3):109-12.

Hamdan et al. Annals of Clinical Microbiology and Antimicrobials 2011, 10:2
http://www.ann-clinmicrob.com/content/10/1/2

Page 5 of 5

28. Kahlmeter G, Menday P, Cars O: Non-hospital antimicrobial usage and
resistance in community-acquired Escherichia coli urinary tract infection.
J Antimicrob Chemother 2003, 52(6):1005-10.
29. Fluit AC, Schmitz FJ: Bacterial resistance in urinary tract infection: how to
stem the tide. Expert Opin Pharmacother 2001, 2(5):813-818.
30. Yilmaz N, Agus N, Yurtsever SG, Pullukcu H, Gulay Z, Coskuner A, Kose S,
Aydemir S, Gulenc N, Ozgenc O: Prevalence and antimicrobial
susceptibility of Escherichia coli in outpatient urinary isolates in Izmir,
Turkey. Med Sci Monit 2009, 15(11):I61-5.
doi:10.1186/1476-0711-10-2
Cite this article as: Hamdan et al.: Epidemiology of urinary tract
infections and antibiotics sensitivity among pregnant women
at Khartoum North Hospital. Annals of Clinical Microbiology and
Antimicrobials 2011 10:2.

Submit your next manuscript to BioMed Central
and take full advantage of:
• Convenient online submission
• Thorough peer review
• No space constraints or color figure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at
www.biomedcentral.com/submit

