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ABSTRACT

The aim of the study is to determine the frequency of urinary tract infection during pregnancy, the
susceptibility profile of isolates and the trimester of peak infection. The study which was
prospective and cross-sectional was carried out at University of Benin Teaching Hospital (UBTH),
Benin City, Nigeria. The urine samples of two hundred antenatal women attending clinics in UBTH
were subjected to culture and sensitivity during the period January to August 2011. Samples were
collected alongside questionnaires to indicate age, any antibiotic treatment in the last three weeks,
the gestational age and the number of previous births. Sample collections were done on the busiest
antenatal clinics to ensure maximum coverage of patients. The specimens were cultured
immediately on McConkey and Cysteine lactose electrolyte deficient (CLED) agars and the
microscopy recorded. After an overnight incubation isolates were identified by colonial
morphology characteristics and biochemical tests. The isolates include Escherichia coli, Proteus
vulgaris, Alcaligens faecalis, Providencia stuartii, Klebsiella pneumoniae, Proteus morganii,
Proteus mirabilis, Acinetobacter calcoaceticus. All the isolates except Proteus vulgaris were
susceptible to nitrofurantoin and resistant to all other antibiotics. The relatively high prevalence of
urinary tract infection during pregnancy and the desire to avoid pregnancy complications resulting
from urinary tract infection justify screening pregnant women for urinary tract infection.
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The isolates in this study were all of faecal origin, indicating poor hygiene. The study also
established that the highest infection rate occurred in the third trimester contrary to second claimed
by literature reports. Pregnant women therefore are encouraged to be more hygiene conscious
especially at the third trimester.

1. INTRODUCTION

Urinary tract infection (UTI) is rampant during pregnancy [1] This is due to hormonal and
mechanical changes during pregnancy [2]. The uterus sits directly on top of the urinary bladder. As
the uterus grows its increased weight blocks the drainage of urine from the bladder thus causing
urinary stasis which leads to infection of the urinary tract [3]. Most pregnant women develop uterus
dilatation which remains until delivery. Increased bladder volume and decreased bladder tone along
with decreased urethral tone contribute to increased urinary stasis and ureterovesical reflux [4].

Urinary tract infection can be symptomatic in which signs of inflammation are shown or
asymptomatic in which infection exists in the absence of disease symptoms. Gratacos, et al. [5]
Significant bacteriurea may exist in asymptomatic patients. There is increased risk of developing
pyelonephritis in women with asymptomatic bacteriurea and so routine screening of bacteriurea is
recommended during pregnancy [6]. It has been observed that untreated asymptomatic bacteriurea
has a tendency to lead to development of cystitis and pyelonephritis which will cost more to treat
than treating bacteriurea [7]. Asymptomatic bacteriurea is associated with an elevated risk of intra
uterine growth retardation and low birth weight infants [8]. All pregnant women should be screened
for both symptomatic and asymptomatic bacteriurea to prevent the development of pyelonephritis
which could be a life-threatening illness with increased risk of perinatal and neonatal morbidity [9].

Urinary tract infection occurs in about 8% of all pregnant women and peaking in about 90%
during the period of about 24weeks of gestation [10]. About 70% of pregnant women have urethral
dilatation which remains until delivery in addition to having glucosurea which enhances bacterial
growth in urine [11].

Symptoms associated with urinary tract infection include — pain or burning (discomfort)
sensation at urinating; a feeling of urgency at urination; cramps or pain in the lower abdomen; the
need to urinate more often than usual; urine that looks turbid and has foul smell; pain, pressure or
tenderness in the area of the bladder and when bacteria spread to the kidneys, there can be back
pain, chills, fever, nausea and vomiting [1].

The objective of this study is to determine the frequency of urinary tract infection during
pregnancy, the organisms associated with infection, the susceptibility of isolates and the trimester
of peak infection in Benin City, Nigeria.

2. MATERIALS AND METHODS

University Of Benin Teaching Hospital is a tertiary-care health centre which serves the whole
of Edo State plus the neighboring states of Ondo, Kogi, Delta and Anambra. It has one of the best
antenatal care facilities in the country. Antenatal women usually register in the first trimester. They
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are usually screened for urinary tract infection upon registration and subsequently treated with
antibiotics and placed on monthly prophylaxis. They are placed on monthly appointment until
delivery.

Midstream urine samples were collected from the participants. Sample collection was done
with the aid of a questionnaire to indicate age, any antibiotic treatment in the last three weeks,
gestational age and number of previous births. No participant was screened more than once and the
study period lasted from January to August 2011. The number of antenatal women attending clinics
during the period of study was two hundred participants.

The media used were purchased and prepared according to the manufacturer’s instruction. The
media include McConkey agar (Antec laboratories UK) Cysteine electrolyte deficient (CLED) agar
(LAB 6, LABMTM) Mueller Hinton Agar (LABM 39, England), Peptone water powder (Oxoid
Ltd USA) Urea broth base (Oxoid Ltd USA) Koser citrate (Oxoid Ltd USA).

The antibiotic discs were produced by Abtek Biological Ltd, Liverpool L9 7AR, UK. The
antibiotic discs and their disc concentration were amoxicillin clavulanate 20pg, Ofloxacin 5ug;
gentamycin 10ug, Nalidixic acid 30ug, Furadantoin 200ug, Cotrimoxazole 25ug.Amoxycillin
25ug, Tetracycline 25ug.

3. URINE CULTURE

All urine samples were processed according to standard procedure [12]. Microscopic
examination was done on all the urine samples. Each wellmixed urine sample was inoculated into
the appropriate media with a standard wire loop which has 30 mouse gauge and has a diameter of
3.26cm. After the urine have been cultured on McConkey agar and Cysteine lactose Electrolyte
deficient agar, 10ml of each urine sample was span in the centrifuge to separate the deposit. A drop
of the deposit was put on a clean grease-free slide and examined with the light microscope for the
presence of pus cells, red blood cells, bacteria and yeast cells. The result of the deposit is recorded
because it is used to determine the significance of the culture yield. The culture agar plates are
incubated aerobically at 37°C overnight. The incubator must be checked to ensure proper quality
control. There must be quality control on all media, reagents and equipments. Emergent colonies
from culture were identified using colonial morphology and Biochemical characteristics [13].

The inoculums on the plate were streaked out to obtain discrete colonies with a sterile wire
loop using the standard method [12].

The plates were incubated at 37°C overnight. The emergent colonies were identified using
colonial morphology and biochemical characteristics using the standard techniques [13].

3.1. Antibiotic Susceptibility Testing

The antibiotic susceptibility pattern of all isolates was determined by the modified Kirby —
Bauer diffusion techniques [12]. A standard sensitive strain of Eschericia coli CW3310 was used
as the control organism. The antibiotic discs and their disc concentrations were Amoxicillin
clavulanate 20ug; Ofloxacin 5ug, Gentamycin 10ug; Nalidixic acid 30ug; Nitrofuradantoin 300ug;
contrimoxazole 25, Amoxicillin 25ug Tetracycline 25mg. The inoculated plates carrying the
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antibiotic discs were incubated at 37°C overnight. The diameter of the zone of inhibition around
each antibiotic was measured and isolates were classified as resistant or sensitive based on the
standard intermediate chart updated according to the current NCCLS standard and Fluke zone
interpretative chart in accordance with WHO requirements [3].

4. RESULTS

Forty two (21%) urine samples out of 200 samples yielded growth of organisms. Some
specimens yielded more than one isolate. Eight different organisms were isolated and they included
Providacia stuartii Eschericia coli, proteus morganii, proteus vulgaris, klebsiella pnenmoniae,
proteus mirabilis, Acinetobacter calcoaceticus and Alcaligenes faecalis (Table 1).

A total of 54 organisms were isolated because some specimens yielded more than one isolate.
and these included Esch. coli 10 (18.52%); Proteus vulgaris 7(12.96%); Proteus morganii
8(14.81%). Proteus mirabilis 4 (7.41%); Alcaligenes faecalis 2 (3.71%); Providencia stuartii 14
(25.92%); Klebsiella pneumoniae 6 (11.11%); Acinetobacter calcoaceticus 3 (5.55%). The
prevalence of isolates as regards the gestational age was determined (Table 2). 6 (14.2%) isolates
were observed in the first trimester. 12 (28.6%) were observed in the second trimester while 24
(57.1%) isolates were recorded in the third trimester.

The isolates showed high resistance to all the antibiotics except nitrofurantoin which
demonstrated strong antibacterial activity on the isolates except Proteus vulgaris which resistant to
the antibiotic (table 3).

Table-1. Prevalence and percentage of bacteria Isolates

Isolates Number of Isolates Percentage (%)
Escherichia coli 10 18.52

Proteus vulgaris 7 12.96
Alcaligens faecalis 2 3.71
Providencia stuartii 14 25.92

Klebsiella pneumoniae 6 11.11

Proteus morganii 8 14.81

Proteus mirabilis 4 7.41
Acinetobacter calcoaceticus 3 5.55

Total 54 100%

Table-2. Gestational Age and Number of Infections

Gestational Age Number of Isolates
1-12 weeks 6 (14.2%)

13-24 weeks 12 (28.6%)

25-39 weeks 24 (57.1%)
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Table-3. Antibiotic Sensitivity Pattern of Bacterial Isolates
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Proteus Vulgaris | 7 | NIL | 5(71.42%) | 4(57.14%) | NIL 1(14.29%)| NIL NIL | NIL
Alcaligenes spp 2 NIL 1(50%) 1(50%) NIL 2(100%) | NIL NIL NIL
Providencia 14 | NIL 6(42.85%) | 4(28.57%) | 1(7.14%) 7(50.80%) NIL NIL NIL
K. pneumoniae 6 | NIL | 4(66.67%) | 4(66.67%) | 1(16.67%) | 5(83.33%) 1(16.67%) NIL | NIL
Proteus morgani | 8 | NIL | 2(25.00%) | 3(37.50%) | 1(12.50%) | 6(75.00%)| NIL NIL | NIL
Esch. coli 10 | NIL 2(20.00%) | 2(20.00%) | 2(20.00%) | 8(80.00%) NIL NIL NIL
Acinetobacter 3 | NIL | 1(33.33%) | 1(33.33%) | NIL 3(100%) | NIL NIL | NIL
calcoaceticus
Proteus maribilis 5 NIL NIL NIL NIL 3(60.00%) NIL NIL NIL

5. DISCUSSION
This study clearly showed that urinary tract infection is rampant during pregnancy. This

observation correlates with the results in the literature [1].

The increased susceptibility to urinary tract infection may not be unconnected with the
physiological, hormonal and mechanical changes during pregnancy [2]. Pregnancy has been
observed to have numerous changes in the woman’s body. Hormonal and mechanical changes
increase the risk of urinary stasis and vesicoureteral reflux. These changes combined with the
already short urethra (approximately 3-4 cm in females) and the difficulty with maintaining proper
hygiene due to a distended pregnant belly enhance the frequency of urinary tract infections during
pregnancy [1]. Pregnancy and urinary tract infections often go hand in hand since pregnant women
are at an increased risk to develop urinary tract infection. Pregnancy hormones cause changes in the
urinary tract which predisposed women to infections. In addition, as the uterus grows it presses on
the bladder and can mechanically prevent complete emptying of urine. The stagnant urine is likely
to be a source of infection. About 70% of pregnant women develop glycosuria which encourages
bacterial growth in the urine [1].

One interesting observation is the peak of infection which literature reports claimed to occur in
the second trimester [14]. However the results in this study indicated that the peak of infection
occurred in the third trimester. This observation may not be unconnected with the high level of
Hormones, which in this case is progesterone. The high level of the hormone relaxes the urinary
tract and the bladder. This causes urine to remain longer in the system. This becomes a perfect
breeding ground where bacteria have the chance to accumulate and grow in large number. This
condition, in addition with the weight of the growing uterus on the bladder, results in urinary stasis,
increases the risk of infection during pregnancy [1].

Isolates from this study were mainly members of enterobacteriaceae thus meaning that
infection was a result of poor hygiene as the isolates were all of faecal origin. This may be
connected to the anatomy proximity of the anus to the vagina of females [15].

Basically, bacteria from the rectum travel up the urethra into bladder where they stay and

multiply.

© 2015 AESS Publications. All Rights Reserved.

202



Journal of Asian Scientific Research, 2015, 5(4):198-204

The number of various isolates in this study varied from some literature reports [16, 17]. Esch.
coli was the most frequently isolated organisms 19.7% and 49.1% respectively while Providencia
stuartii was only 1.0% 3.5% respectively. However in this study Providencia stuartii was the most
frequently isolated organism in this study scoring 25.92%. In the two literature reports above in
which Providaci stuartii was 1.0% and 3.5% respectively, is it that conditions during pregnancy
enhance the growth factors of Providencia stuartii? Further investigations are needed to ascertain
the observation.

The sensitivity profile of the isolates was poor. It was only Nitrofurantoin that showed promise
in the management of urinary tract infection during pregnancy. The antibiotic activity of
furadantoin corresponds with literature claims [7]. Furadantoin continues to be the drug of choice
for the coliforms from urinary tract infections. However furadantoin has an adverse effect for its
burning sensation in the stomach, thus making it difficult for compliance.

6. CONCLUSION

This study has demonstrated that isolates from urinary tract infection are mainly of faecal
origin, suggesting poor hygiene amongst pregnant women. Therefore the need for personal hygiene
should be stressed as symptomatic and asymptomatic bacteriurea can lead to cystitis and
pyelonephritis. Screening for urinary tract infection during pregnancy and adequate antibiotic
therapy to prevent pregnancy complications are justified and can not be overemphasized.

7. ACKNOWLEDGEMENT
We sincerely acknowledge the technical contributions of Mrs E.N. Mordi to this study.

REFERENCES

[1] J. John Delzell and L. Michael, "Urinary tract infection during pregnancy,” Am Fam, Physician, vol.
61, pp. 713 — 720, 2000.

[2] M. Mikhail and A. Anyaegbunam, "Lower urinary tract dysfunction in pregnancy: A review," Obstet
Gynecol Surv., vol. 50, pp. 675-83, 1995.

[3] L. Millar and S. Cox, "Urinary tract infections complicating pregnancy,” Infect Dis. Clin North Am.,
vol. 11, pp. 13-26, 1997.

[4] J. Hollowell, "Outcome of pregnancy in women with a history of vesico-ureteric reflux,” BJU Int.,
vol. 102, pp. 780 — 784, 2008.

[5] E. Gratacos, P. Torres, J. Vila, P. Alonso, and V. Cararach, "Screening and treatment of

asymptomatic bacteriurea in pregnancy to prevent pyelophritis,” J. Infect Dis., vol. 169, pp. 1390-
1392, 1994.

[6] W. Wadland and D. Plante, "Screening for asymptomatic bacteriurea in pregnancy. A decision and
cost analysis," J.Fam. Prac., vol. 29, pp. 372-376, 1989.

[7] E. Sheiner, E. Mazor — Drey, and A. Levy, "Asymptomatic bacteriaria during pregnancy,” J. Matem
Fetal Neonatal Med., vol. 22, pp. 423 — 427, 2009.

© 2015 AESS Publications. All Rights Reserved.

203



Journal of Asian Scientific Research, 2015, 5(4):198-204

[8] N. Whitehead, W. Callaghan, C. Johnson, and William, "Racial, ethnic and economic disparities in
the prevalence of pregnancy complications,” Matem Child Health J., vol. 13, pp. 198 — 205, 2009.

[9] G. Dnarte, A. Marcolin, S. Quintana, and R. Cavalli, "Urinary tract infection in pregnancy,” Rev
Bras Gynecol Obstet, vol. 30, pp. 93-100, 2008.

[10] M. Cheesebrough, District laboratory practical manual in tropical countries. Lodnon: Cambridge
University Press, 2000.

[11] S. Cowan and K. Steel, Cowan and steel manual for identification of medical bacteria, 2nd ed.

London: Cambridge University Press, 1974.

[12] W. Kirby, A. Bauer, J. Sherris, and M. Truck, "Antibiotic susceptibility testing by a standardized
single disc method," Am. J. Clin. Path, vol. 45, pp. 493 — 496, 1966.

[13] L. Nicolle, S. Bradley, R. Colgan, J. Rice, A. Schaeffer, and T. Hooton, "Infectious diseases society
of American guidelines for the dignosis and treatment of asymptomatic bactiurea in adults,” Clin
Infect. Dis., vol. 40, pp. 643-654, 2005.

[14] T. Patterson and V. Andriole, "Bacteria in pregnancy,” Infect Dis. Clin. North Am., vol. 1, pp. 807-
22, 1987.

[15] C. H. Obiogbolu, I. O. Okonko, C. O. Anyamere, A. O. Adedeji, A. O. Akanbi, A. A. Ogun, J.
Ejembi, and T. O. C. Faleye, "Incidence of urinary tract infections (UTIs) among pregnant in Akwa
metropolis, South-Eastern Nigeria," Sci. Res. Essay, vol. 4, pp. 820-824, 2009.

[16] M. R. Mordi and O. P. Erah, "Susceptibility of common urinary isolates to the commonly used
antibiotics in a tertiary hospital in Southern Nigeira," Afri. J. Biotech., vol. 5, pp. 1067 — 1071, 2006.

[17] M. R. Mordi and O. M. Ibadin, "Urinary catheter related infections in University of Benin teaching
hospital (UBTH) Benin City, Nigeria," Niger. Med. Pract., vol. 55, pp. 16 — 18, 20009.

Views and opinions expressed in this article are the views and opinions of the authors, Journal of Asian Scientific
Research shall not be responsible or answerable for any loss, damage or liability etc. caused in relation to/arising out of
the use of the content.

© 2015 AESS Publications. All Rights Reserved. 204



