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Abstract
Urinary Tract Infections (UTIs) are the most common
infections reported in pregnant women, however the
causes of UTI in pregnant women is the change in
physiological and anatomical patterns, leading to serious
consequences to fetal development and maternal health.
The percentages of development of UTI associated
morbidity in females are about 40 to 50%, while 5%
chances are present in males. However, these chances are
deliberately increased in pregnancy. The species
responsible for gestational UTIs are the same as that of
nonpregnant UTIs out of which about 80 to 90% of UTIs
are caused by Escherichia coli (E.coli). For the estimation
of the most prevalent UTI pathogen in pregnant female a
random data has been utilized by the laboratory reports
of gestational UTIs. The results have found E.coli as the
most prevalent pathogen involved in gestational UTIs and
other prevalent agents include Enterococcus species,
Klebsiella species, Group B Streptococcus species, Group B
Staphylococcus species and other less prevalent species
include Citrobacter 8%, Acinetobacter and Pseudomonas
species. The resistance pattern of several antibiotics
against E.coli are as follow: Norfloxicin 67%, Olfloxicn,
Amox-clav, Ceftriaxone and Cefuroxime 43%, Ciprofloxacin
33%, Cefepime 29%, Piperacillin and Tazobactam,
Amikacin, Nitrofurantoin and Fosfomycin 14%, whereas
Meropenem is found to be 0% resistant (100% sensitive).
Resistance patterns of antibiotics against the second most
prevalent organism (Enterococcus species) are: Amikacin
100%, Norfloxicin and Gentamycin; Ofloxicin and
ciprofloxacin 83%; Meropenem, Cefepime and Fosfomycin
40%; Cefuroxime 33%, Ceftriaxone and Nitrofurantoin
17%, Amox-Clav and Vancomycin 0% (100% sensitivity).
Whereas, the third most commonly found resistant
organism follows the pattern: Nitrofurantoin 75%
resistant, Amox-Clav 50%; Ofloxicin, Ciprofloxacin,
Amikacin, Cefuroxime, Norfloxicin, Fosfomycin are
resistant about 25%. Whereas, Cefepime, Meropenem,
Ceftriaxone are 0% resistant. The results have clearly
shown E.coli as the most prevalent microorganism in
gestational UTIs.
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Introduction
Urinary Tract Infections (UTI) are one of the most common

bacterial infections of the human beings. Women are however
more prone to be affected by UTI compared to men, [1]
Urinary tract infections along with its associated problems
leading to complications which are the causative agent of
nearly 150 million mortalities yearly, worldwide. The morbidity
may be developed in 40% - 50% of females and 5% of males [2]
The probability of UTI has been observed to be elevated during
pregnancy [1] Pregnant women are at an increased chance of
bacterial ascension to the renal system and may cause
pyelonephritis commonly known as kidney infection [3]
relatively due to dilation of the renal pelvis and ureters by the
eighth week of gestation [4]. Along with the humoral and
immunological changes during normal gestation [5].
Bacteriuria that leads to the pyelonephritis during pregnancy is
associated with imperfect consequences for both the maternal
and neonatal health, including maternal sepsis and anemia,
Preterm Birth (PTB) Low Birth Weight (LBW), and perinatal
mortality [6]. The species causing UTIs during gestation are the
same as those found in non-conceiving patients. Escherichia
coli are responsible for about 80 to 90 percent of infections.
Other gram-negative rods including Proteus
mirabilis and Klebsiella pneumoniae are also commonly found.
Gram-positive organisms such as group B Streptococcus and
Staphylococcus saprophyticus are less commonly found in
cases of UTI. Group B Streptococcus has salient consequences
for the management of gestation. Less commonly found
organisms that may cause UTI include enterococci, Gardnerella
vaginalis and Ureaplasma ureolyticum [7-9]. The mechanism
of UTI in pregnant patients has been demonstrated by
obstruction of urine outflow by the conceiving uterus [10].
This relatively simple supposition does not regard the receptor
etiology of the ascending UTI or gestational alteration of the
immunity. Gestational pyelonephritis is related to multiple
complexities, as listed above. We have formerly investigated
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that gestational pyelonephritis is usually caused by E.coli
having adhesions of the Dr Family (E.coli), an antibiotic-
resistant microorganism accomplished by invading renal
interstitial tissue, discharging leukocytes and persisting in
epithelial cells. Epidemiological studies of UTIs evaluate that
the prevalence of Asymptomatic Bacteriuria (ABU) is 4-10%,
cystitis 1-4%, and pyelonephritis 1-2%, with the rate similarity
in expecting and non-expecting women [11].

Methodology
The designed study is based on a type of prospective data

which has been collected by mean of taking a prefatory
analysis of laboratory data, collected randomly from a mean
population of 50 pregnant UTI patients and the pattern of
resistance of different antibiotics has been discussed.
Concerning the most prevalent pathogens in pregnant women
UTIs focusing mainly on E.coli. The total discrete time period
taken for the whole data collection was probably 2 to 3 weeks.

Result
From the whole analyzed data, it has been concluded that

the most prevalent organism in pregnant women UTI is
Escherichia coliE.coli). The other prevalent organisms include:
Enterococcus species and Klebseilla species respectively. Out
of which E.coli accounts for 28% cases of UTIs in pregnancy,
Enterococcus species and Klebseilla species account for 24%
and 12% cases during pregnancy.

Table 1 Percentage frequencies of micro-organism implicated
in UTI during pregnancy along with their complications.

Major Class Pathogens Percentage Complications

Gram -ve Escheria coli 28%

Pyelonephritis,
preterm birth, low
birth weight, and
increased
perinatal
mortality,
Eclampsia.

Gram +ve Enterococcus
species 24%

Gram -ve Klebsiella species 12%

Gram +ve
Group B
Streptococcus
species

12%

Gram +ve
Group B
Staphylococcus
species

8%

Gram -ve Citrobacter
species 8%

Oxidase -ve Acinobacter
species 4%

Gram -ve Pseudomonas
species 4%

Table 1 Elucidates different UTI organisms along with their
relative classes, invading percentages and their complications.
However the result has estimated that Escherichia coli 28%,
Enterococcus species, 24%, Klebsiella species and Group B
Streptococcus species, 12% Group B Staphylococcus species
and Citrobacter species, 8% Acinetobacter species and

Pseudomonas species 4% are found to be effective UTI
organisms with their respective percentages to invade.

Figure 1 Illustrate the percentage resistance of gram
negative pathogen E.coli to different antibiotics used to treat
UTI. The figures have clearly shown that E.coli was found to be
resistant from agents: Piperacillin and Tazobactam, Amikacin,
Fosfomycin, Nitrofurantoin for about 14% and 43% from
Olfloxicn, Amox-clav, Ceftriaxone and Cefuroxime while 33%
from Ciprofloxacin, 29% with Cefepime, 67% Norfloxicin,
Piperacillin and Tazobactam, Amikacin, Nitrofurantoin and
Fosfomycin 14% and dramatically its 0% resistant with
Meropenem.

Figure 1 Resistance pattern of various antibiotics against
E.coli.

Figure 2 Statical evaluation has estimated percentage
resistance of different antibiotics used in UTI treatment against
the second most prevalent pathogen Enterococcus Species. It
has been evaluated from the data that Amikacin, Norfloxicin,
Gentamicin show resistivity about 100%, Ciprofloxacin and
Ofloxicin 83%, Cefepime, Fosfomycin and Meropenem 40%,
while the percentage resistance of Cefuroxime is 33%, 17% of
Ceftriaxone and Nitrofurantoin. Meanwhile it is 0% resistant
with Piperacillin and Tazobactam, Amox-Clav and Vancomycin
which means 100% sensitive.

Figure 2 Resistance pattern of various antibiotics against
Enterococcus species.

Analyzed data, it has been concluded that the most
prevalent organism in pregnant women UTI is Escherichia coli
(E.coli). The other prevalent organisms include: Enterococcus
species and Klebseilla species respectively. Out of which E.coli
accounts for 28% cases of UTIs in pregnancy, Enterococcus
species and Klebseilla species account for 24% and 12% cases
during pregnancy respectively.
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Figure 3 Resistance pattern of various antibiotics against
Klebsiella Species.

Figure 3 Data showing percentage resistance of antibacterial
agents against third most abundantly found pathogen
Klebsiella species in gestational UTIs. The found resistance to
Nitrofurantoin is 75% and 50% to Amox-clav, 25% with
Ofloxicin, Ciprofloxacin, Amikacin, Cefuroxime, Norfloxicin,
Fosfomycin while the data has shown 0% resistance against
Piperacillin and Tazobactam, Cefepime, Meropenem,
Ceftriaxone.

Discussion
Urinary tract infections are consequence of microbial

growth in urinary tract, these infections are the single most
common bacterial infections of mankind [12]. Whereas in
pregnancy, it involves the lower urinary tract of the bladder
[13]. UTI has been reported in 20% cases of pregnant UTIs and
the most common cause of admission in obstetrical wards
[14]. UTIs have greater chances to develop in pregnancy. UTIs
are more consistently managed in pregnancy than in case of
other than pregnancy. Urine samples should be sent for
culture and sensitivity testing and empiric treatment should be
started while awaiting results. Nitrofurantoin, Trimethoprim or
Cephalexin is appropriate antibiotic choices (although may be
restricted according to pregnancy trimester). Quinolones, e.g.
Norfloxicin, should not be used during pregnancy [15]. From
the whole analyzed data there is shown the most commonly
used antibiotics in gestational UTI treatment, the pathogen
culture were collected from the urine analysis of pregnant
women. The most prevalent pathogen found to be responsible
for UTI is remained E.coli but with percentage of 28%, which is
a deviated figure from the other read, past researches which
have shown E.coli for about 80 to 90% cause of UTI in pregnant
females. As there are many medications used in UTI
treatments and most of them have developed resistance to
their respective pathogens. However, the highest resistant
antibiotic found is Norfloxicin with a percentage resistance of
67% against E.coli pathogen despite of this a past research
which has shown Amoxicillin and Ampicillin 20-40% resistant in
case of UTI caused by E.coli [16], it has a remarkable and clear
indication that resistance emergence is now turned towards
drugs other than Penicillins which are no longer considered as
empirical therapy for UTI caused by E.coli [16]. Moreover,
Fluoroquinolones have been more frequently prescribed for

the treatment of such infections, thus increased resistance of
Fluoroquinolones has also been reported. Meropenem is
found to be the best agent with 100% sensitivity for E.coli in
pregnant UTI. Against Enterococcus UTIs, it has been found the
Amikacin, Norfloxicin and Gentamicin are the most resistant
drugs with a percentage resistance of about 100%, high-level
resistance to Gentamicin is primarily due to a bifunctional
modifying enzyme AAC(6′)-Ie/APH(2′)-Ia possessing both 6′-
acetyltransferase and 2′-phosphotransferase activities and
resist all Aminoglycosides except that of streptomycin [17]
whereas aph(2′)-Ib is a gene that has been described in E.
faecium and its presence resists all amino-glycosides except
streptomycin and Amikacin [18]. While the most sensitive
agent found to be 100% sensitive to Piperacillin and
Tazobactam, Amox-Clav and Vancomycin. However against
Klebsiella species it has been found that most resistant agent is
Nitrofurantoin with 75% developed resistance. According to
several past Nitrofurantoin is said to be a safer agent during
pregnancy in UTIs. Case control studies and case series have
involved thousands of pregnant women who received
Nitrofurantoin but have reported no elevation in major
malformations in neonates [19-21]. Whereas one past study
found that nitrofurantoin is effective to treat asymptomatic
bacteriuria with a cure rate of 86% in a seven day course of
therapy in patients with susceptible bacterial strains [22,23].
On the other hand, Piperacillin and Tazobactam, Cefepime,
Meropenem, Ceftriaxone are found to be the most sensitive
agents with sensitivity 100% in case of UTIs associated with
Klebsiella species.

Conclusion
From the whole analyzed data, it has been concluded that

the most prevalent organism in pregnant women UTI is
Escherichia coli(E.coli). The other prevalent organisms include:
Enterococcus species and Klebseilla species respectively. Out
of which E.coli accounts for 28% cases of UTIs in pregnancy,
Enterococcus species and Klebseilla species account for 24%
and 12% cases during pregnancy respectively.
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