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ٍِ أنّشَحٌٍِّىَ             ًَ ِ أنّشَحٌ بِغّىَ ألََّلَ     

 
ٍَ أُٔتُٕا انْعِهْىَ دَسَجَاثٍ  انهزٌِ َٔ ُْكُىْ  ٍَ آيَُُٕا يِ ُ انهزٌِ )ٌشَْفعَِ اللَّه

 ٌَ هُٕ ًَ ا تعَْ ًَ ُ بِ اللَّه خَبٍِشٌ(. "َٔ  
 

 
ظٍىانعهً انع صذق الله   

 
11تآٌ \عٕسة انًجادنت  

 

 
 

 

 



 

 الإْذاء
 ٔأصكىانصلاة  أفضمَبً ايت اقشأ ... َبٍُا محمد عهٍّ  إنى

 انغلاو

نّ  أسٔاحُاإياو صياَُا ... انحجت انًُتظش )عج(   إنى

 انفذاء

عائلاتُا انكشًٌت ... انزٌٍ بزنٕا انغانً ٔانُفٍظ فً  إنى

يا َحٍ عهٍّ اٌَ إنىعبٍم إٌصانُا   

ْزا انبحث إتًاوكم يٍ عاعذَا فً  إنى  

إٌ إَٓائُا عًهُا نى ٌكٍ نٍتى نٕلا دعًكى،  َٔتًُى أٌ 

 ٌُال سضاكى .
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 شكش ٔتقذٌش
 

زاَ ٰـ َْ هٌ  شْكُٕسًا{  قال تعانى }إِ ٌَ عَعٍْكُُى يه كَا َٔ ٌَ نكَُىْ جَضَاءً  كَا

الاَغاٌ﴾  22﴿  

ِِ الأيت ) يٍ نى  أفضمٔقال عهٍّ  انصلاة ٔانغلاو َبً ْز

 ٌشكش انُاط، نى ٌشكش الله عض ٔجم( 

َحًذ الله حًذاً طٍباً يباسكاً َٔشكشِ عهى يا أيذَا بّ يٍ 

إتًاو بحثُا ْزا  إنىانصحت ٔانعافٍت ٔٔفقُا   

َتقذو بجضٌم انشكش ٔالاحتشاو لأعتارتُا انفاضهت } و.و ختاو 

 ٔإيذادَاابشاٍْى {  عهى كم انجٓذ انزي بزنتّ نًغاعذتُا 

 بانًعهٕياث لإَٓاء بحثُا 

انفاضهٍٍ انزٌٍ قذيٕا نُا ٌذ انعٌٕ طٍهت  أعاتزتُاكًا َشكش 

سحهتُا فً كهٍت انتًشٌض ٔعًٍذْا الأعتار انذكتٕس } سحٍى 

 جباس انحًضأي { 

َختتى شكشَا ختاو يغك  بأٌ َشكش أبطانُا  أٌٔلا َُغى 

{ فشكشاً نكى جًٍعاً  الأعضاءٔقذٔتُا دائًا ٔابذاً } ٔانذٌُا 

 ديتى نُا عانًٍٍ

 

 
 



Abstract

        The current study included collecting data on pregnant women

who  suffer  from  urinary  tract  infections  by  70  patients  from  the

Women's  and  Children's  Teaching  Hospital  in  the  city  of  Al-

Diwaniyah for the period from October 2022 to February 2023.

The distribution of the severity of the injury for the studied cases was

divided into four severity cases (mild +, moderate ++, severe +++, and

very severe ++++). The most cases admitted to the hospital were from

the severity ( +), and the least was(++++). As for the number of cases

studied  according  to  the  month  of  pregnancy,  the  most  frequently

recorded months were the fourth and fifth  months among pregnant

women suffering from a urinary tract infection, As for the frequency

of  urinary  tract  infections  in  women  before  pregnancy,  the  results

showed that 22 (31.43 %) of the investigated cases had urinary tract

infections before pregnancy, while 48 (68.57%) of the cases were not.

We also studied the relationship between the severity of the injury and

the age period. There were no statistically significant differences at

P<0.05. Women whose ages ranged between 17-25 were the largest

number compared to the rest of the cases, so the percentage 52.85 of

recording  the  severity  of  urinary  tract  infection  As  for  the  least

recorded  cases  they  were  for  ages  between  35-44. As  for  when

studying the relationship between severity of infection and present of

symptoms, There were significant differences at a P<0.05 There are

44 cases that did not suffer from symptoms, and about 20 cases of

them suffer from urinary tract infection from the severity mild ( +),
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while only 3 cases of them suffer from urinary tract infection from the

severity   (+++)When  we  investigated  the  association  between  the

month of pregnancy and the severity of the infection, we discovered

that  there  was  no  significant  difference  at  P  0.05.  This  might  be

because there weren't many samples taken from pregnant women who

were  infected  in  the  later  stages  of  their  pregnancies. When  we

investigated the association between the month of pregnancy and the

severity of the infection, we discovered that there was no significant

difference  at  P  0.05.  This  might  be  because  there  weren't  many

samples taken from pregnant women who were infected in the later

stages of their pregnancies.

After culturing 20 specimens from 70 cases collected for Women`s

and Children`s Teaching  Hospital in Diwaniyah, the following results

were  obtained  :  15  cases  (75%  of  them  contain  Escherichia  coli

bacteria)  and  5  cases  (25%  of  them  contain  Klebsiella bacteria).

Escherichia  coli appeared  as  pink-colored  colonies  on  MacConkey

Agar,  and under a microscope,  Gram-negative bacilli  or red bacilli

were  visible.  On MacConkey  agar,  Klebsiella  bacteria  appeared  as

pink mucus colonies.
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1.1: Introduction

Urinary tract infection affects the urinary tract as a whole. When it

affects  the  upper  urinary  tract,  it  is  known  as  kidney  infection

(pyelonephritis),  and when it  affects  the lower urinary tract,  it  is

known as cystitis.( Lane, D. R, 2011) . According to the study by

Shaheen et al,2016, more than 50% of women experience at least

one incident of UTI in their lifetime.

Urinary tract infections  UTI are common in pregnancy and can be

asymptomatic  and symptomatic,  which complicates  the  diagnosis

process and is important for obstetricians because of its association

with mothers and the perinatal period.(McCormick et al, 2008 ).

Pregnancy-related  UTIs  have  been  linked  to  poor  maternal  and

perinatal outcomes. The correlation between UTI and preterm labor,

low  birth  weight,  low  perinatal  mortality,  neonatal  heart

abnormalities,  mental  retardation,  delayed  infant  development,

maternal  hypertension,  preeclampsia,  maternal  anemia,  amniotic

fluid infection, and endometritis has been reported in a number of

studies (Taghavi et al , 2020)

The pathogens of urinary tract infection can be bacterial or fungal,

UTIs may be caused by a range of bacterial pathogens, but the most

common  are  Escherichia  coli,  Klebsiella  pneumoniae,  Proteus

mirabilis, Enterococcus faecalis, and Staphylococcus saprophyticus

(Flores-Mireles et al 2015; Mohammed et al 2022) Most fungal
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UTIs are caused by Candida species. Other fungi, including yeasts,

such  as  Cryptococcus  neoformans  and  Trichosporon  asahii,  and

molds,  such as  Aspergillus  species  and Mucorales  members,  can

infect the kidneys during transmission, but rarely cause symptoms

that can be referred to in the urinary tract. (Kauffman,2014).

1.2: Aim of study 

In our study , aimed to:

1-  Studying  the  relationship  between  urinary  tract  infection

during pregnancy of the patient through the relationship between

(the  severity  of  the  infection  and  the  age  of  the  patient,  the

relationship  between  the  severity  of  the  infection  and  its

presence before pregnancy, the severity of the infection and the

presence  of  symptoms,  the  severity  of  the  infection  and  the

month of pregnancy)

2-  Studying  its  pathogens  and  finding  out  the  most  frequent

pathogen.
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2. Literature Review 

2.1.1.Urinary system

The urinary system works as a filter, removing toxins and wastes from

a  body through urine.It uses a series of tubes and ducts to pass this

waste. These tubes are connected to the blood vessels and digestive

system.  a urinary  system  helps  the  rest  of  body  work  properly.)

Marieb, E. N. et al 2006). The urinary system is responsible for a

variety  of  physiologic  processes,  including  osmoregulation,  blood

pressure and volume regulation,  red blood cell  production,  calcium

absorption,  toxin metabolism, and excretion .(  Treuting, P. M., &

Kowalewska, J. 2012).

2.1.2. Parts of  the Urinary system 

Urinary system consists of (Jones, T. C 2013) ( Dugdale, D,2011):

1-Kidneys :  two bean-shaped organs, each about the size of a fist.

They are located just below ribcage, one on each side of spine. Every

day kidneys filter about 120 to 150 quarts of blood to remove wastes

and balance fluids. This process produces about 1 to 2 quarts of urine

per day.

The nephron is the functional unit of the kidney and is composed of

the  glomerulus  and  the  renal  tubule.  The  products  of  the  kidney

include  urine,  the  enzyme  hormone  renin,  and  the  hormones

erythropoietin and calcitriol, which is the active form of vitamin D.

 The  human  kidney  is  located  retroperitoneally  in  the  posterior
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abdomen and is surrounded by adipose tissue. ( Treuting, P. M., &

Kowalewska, J. 2012).

2-Ureters :  Thin  tubes  of  muscle  that  connect  the kidneys  to  the

bladder and carry urine to the bladder

3-Bladder: A hollow, muscular, balloon-shaped organ that expands as

it fills with urine. The bladder sits inpelvis between the hip bones. A

normal  bladder  acts  like  a  reservoir.  It  can  hold  1.5  to  2  cups  of

urine .Bladder empatying is known asurination.

4-Urethra: A tube located at the bottom of the bladder That allows

urine  to  exit  the  body  during  urination .   (Breshears,  M.  A.,  &

Confer, A. W. 2017).

Fig(2-1):urinary system (Marieb, E. N., & Hoehn, K. 2006).
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2.1.3: Some of the Most Common Urologic disease

1-Urinary  tract  infection: (UTI)  is  an infection that  affects  part  of

the urinary tract When it affects the lower urinary tract it is known as

a bladder infection (cystitis) and when it affects the upper urinary tract

it  is known as a kidney infection (pyelonephritis)About 150 million

people develop a urinary tract infection in a given year، They are more

common in women than men.(Lane, D. R.2011) 

2-Renal  failure: Kidney  failure,  also  known  as end-stage  kidney

disease,  is  a  medical  condition  in  which  the kidneys can no longer

adequately filter  waste products from the blood,  functioning at  less

than 15% of normal levels، Kidney failure is classified as either acute

kidney failure, which develops rapidly and may resolve; and chronic

kidney failure, which develops slowly and can often be irreversible.(

Sever M. S.et al . 2001) 

2.2.Urinary tract infections

Contamination  of  the  periurethral  space  by  specific  urological

pathogens present in the gut, followed by colonization of the urethra

and ascent of disease to the urinary bladder.( Meštrović, T  et al .

2020) .In woman  more than 50% suffer at least one incidence of UTI

during their lifetime( Shaheen, H. M et al 2016).

The pathogenesis of urinary tract infections (UTI) represents a balance

between  infectious  agents  causing  urologic  disease  and  host
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resistance.   Urinary  tract  infections  are  treated  with  antimicrobial

agents;  However, the establishment of host defences mechanisms is

important in the development of UTIs and in successful treatment and

prevention.   Treatment  for  a  bacterial  UTI  depends  on  the  host's

defences is temporary or persistent.  Bacterial UTIs can be classified

as simple/uncomplicated or complicated .   A bacterial  urinary tract

infection  with  no  underlying  structural,  neurological,  or  functional

abnormality is considered a simple infection.  It is usually successfully

treated with a 10-14 day course of appropriate antimicrobials although

a response can be seen in as few as 3 days.  Bacterial urinary tract

infections  associated  with  structural,  neurological,  or  functional

abnormalities are considered (Sathiananthamoorthy, et al .2019)

2.3. Urinary tract infections (UTI) during pregnancy  

Urinary tract infections (UTIs) during pregnancy may be classified as

asymptomatic bacteriuria (ASB), infections of the lower urinary tract

(cystitis),  or  infections  of  the  upper  urinary  tract  (pyelonephritis).

Lower tract bacteriuria (ASB or cystitis) is associated with a 20% to

30% increased risk of developing pyelonephritis in pregnancy, likely

due to the physiologic changes of the urinary tract during pregnancy.

Both  lower  and  upper  urinary  tract  bacteriuria  are  associated  with

adverse maternal and fetal outcomes, including preterm birth ( Glaser

& Schaeffer, 2015; Shaheen et al,2016)

UTI  Are  the  most  common  bacterial  infection  in  pregnancy,

increasing the risk of maternal and neonatal morbidity and mortality.
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Urinary  tract  infections  may  present  as  asymptomatic  bacteriuria,

acute cystitis or pyelonephritis. Escherichia coli is the most common

pathogen  associated  with  both  symptomatic  and  asymptomatic

bacteriuria.  If  asymptomatic  bacteriuria  is  untreated,  up  to  30% of

mothers  develop  acute  pyelonephritis,  with  an  increased  risk  of

multiple maternal and neonatal complications, such as preeclampsia,

preterm birth,  intrauterine  growth  restriction  and  low birth  weight.

Urinary  tract  infection  is  a  common,  but  preventable  cause  of

pregnancy complications, thus urinary tests, such as urine culture or

new  technologies  such  as  high-throughput  DNA  sequence-based

analyses, should be used in order to improve antenatal screening of

pregnant women .(kalinderi et al , 2018; Shaheen et al,2016 )

UTI in pregnancy has been considered as a risk factor  for adverse

maternal  and  perinatal  outcomes.  There  are  several  studies  the

relationship  between  UTI  and  preterm  labor,  low  birth  weight,

perinatal  mortality,  neonatal  heart  abnormalities,  mental  retardation,

delayed  infant  development,  maternal  hypertension,  preeclampsia,

maternal anemia, infection amniotic fluid and endometritis have been

reported. ( Taghavi et al , 2020)

In the women who acquire urinary tract infections during pregnancy

are at increased risk of delivering low-birth weight,  premature,  and

preterm low-birth weight infants and also found to be associated with

increased maternal morbidity ( hypertension, anemia, and  amnionitis.

(Schieve et al 1994)
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 2.4. The pathogens of urinary tract infection:

2.4.1. Bacterial urinary tract infections

Urinary  tract  infections  (UTIs)  are  one  of  the  major  causes  of

morbidity  and comorbidities  in patients  with underlying conditions,

and  it  accounts  for  the  majority  of  the  reasons  for  hospital  visit

globally. Sound knowledge of factors associated with UTI may allow

timely  intervention  that  can easily  bring the  disease  under  control.

(FADEL EDDINE,2019)

Urinary tract infections (UTIs) are a severe public health problem and

are  caused  by  a  range  of  pathogens,  but  most  commonly  by

Escherichia  coli,  Klebsiella  pneumoniae,  Proteus  mirabilis,

Enterococcus  faecalis  and  Staphylococcus  saprophyticus.  High

recurrence  rates  and  increasing  antimicrobial  resistance  among

uropathogens  threaten  to  greatly  increase  the  economic  burden  of

these infections.( Flores-Mireles et al 2015; Mohammed et al 2022)

1-Escherichia coli

 There  are  several  bacteria  that  can cause  a  urinary  tract  infection

(UTI), which normally live in the intestines or infect the tract when

the urethra is exposed to feces.  In some cases, other types of bacteria

are  the  cause.More  than  90% of  bladder  infections  are  caused  by

Escherichia coli (  FADEL EDDINE,2019) There are many different

bacteria that can cause a urinary tract infection (UTI), but the most

common type is E. Coli, which normally live in the intestines and can

infect the urinary tract when the urethra is exposed to feces.

8
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The most popular type is: Escherichia coli or coli bacillus is one of the

most  important  types  of  bacteria  that  live  in  the  intestines  of

mammals.  Discovered by Theodore Echirch.  It is also known as the

germ  of  the  large  intestine.  Escherichia  coli  is  a  gram-negative

bacterium that inhabits the large intestine in humans, and composes

about 80% of its structure as an aerobic bacterium

Escherichia  coli  is  the  causative  agent  for  the  largest  number  of

spontaneous  urinary  diseases,    Diseases  are  divided  into  low that

affects the bladder, and high that affects the kidneys.  The incidence of

the disease in these infections is higher in women than in men due to

the easy transmission of germs from the feces to  the urinary  tract,

penetrating  the  short  urethra  of  women.  Pregnancy,  which  causes

urinary stagnation, also helps, facilitates the takeover of germs is the

presence  of  adhesive  substances  on  them,  and  the  spread  of  their

receptors  along  the  cells  of  the  urinary  system up  to  the  kidneys.

Therefore, the coli forms that possess these characteristics reach the

upper  part  of  the  urinary  system  and  seize  it,  causing

pyelonephritis. (FADEL EDDINE,2019)

2-Klebsiella pneumoniae 

Klebsiella  pneumoniae is  a  pathogenic  bacterium  commonly

responsible  for  urinary  tract  infections  (UTIs). Klebsiella species

cause  a  wide  range  of  diseases  including  pneumonia,  urinary  tract

infections (UTIs), bloodstream infections and sepsis. These infections

are  particularly  a  problem  among  neonates,  elderly  and

immunocompromised  individuals. It is  also  responsible  for  a

9
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significant number of community-acquired infections., It isolated from

catheterized urine of a woman with a recurrent UTI. (Bhimalli, P ,et

al ,2020 ; Bengoechea, J. A., & Sa Pessoa, J. 2019 ). 

Klebsiella pneumoniae is an opportunistic pathogen that can colonize

mucosal  surfaces  and  can  be  community  or  hospital  acquired

(Podschun R,  and Ullmann U. 1998). This species is known to be

problematic in a clinical setting, as it is resistant to a wide array of

antibiotics  and capable  of  evading host  immune  responses (Navon-

Venezia S, et al , 2017)

2.4.2. Fungal urinary tract infections

When the terms funguria or fungal urinary tract  infection are used,

most physicians are referring to candiduria and urinary tract infections

due  to  Candida  species.  Other  fungi,  including  yeasts,  such  as

Cryptococcus neoformans and Trichosporon asahii, and molds, such

as Aspergillus species and members of the Mucorales, can involve the

kidney during the course of disseminated infection, but rarely cause

symptoms referable to the urinary tract. Among the major dimorphic

fungi,  Blastomyces  dermatitidis  not  uncommonly  causes

symptomatic(Kauffman,2014)

 Among  funguria  cases,  Candida  sp  make  up  the  majority  of

pathogens, representing greater than 95% of positive result of urine

cultures.  Candiduria  is  rare  in  healthy  individuals  (<  2%  of  urine

cultures)  but  common among hospitalized  individuals  and  in  those

with significant comorbidities (up to 40%). In addition, candiduria is

10
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increasing in prevalence, representing 22% of nosocomial urinary tract

infections (UTIs) in 1986 to 1989. (Thomas,  2015 ).

The number of fungal infections of the urinary tract has increased in

recent  decades,  and has become a growing public  health  problem. 

Candida albicans is the yeast most commonly involved in urinary tract

infections, although other species in the genus are gaining importance

due to antifungal drug resistance associated with some species.(Ortiz,

Bryan, et al, 2018).

The incidence of candiduria and fungal urinary tract infections (UTI)

has increased in recent years. Risk factors comprise the extensive use

of  broad-spectrum  antimicrobial  agents,  corticosteroids,

immunosuppressive  agents,  cytotoxic  chemotherapy complicated  by

mucositis and neutropenia, elderly age, diabetes mellitus, structural or

functional  abnormalities  of  urinary  tract  with  indwelling  urinary

catheter  or  nephrostomy.  Increased  incidence  is  also  observed  in

chronic  renal  failure  and  hemodialysis  patients.  Renal  transplant

patients  are at high risk for developing funguria and pyelonephritis

due to immunosuppressive therapy.(Kauffman, 2014) .
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3. Materials and Methods 

3.1.The materials and apparatuses

Table (3-1) apparatuses ,instrument  and chemical material are used in the 
study .

Apparatus /instruments Company name Origin 
Incubator Memmert Germany 
Autoclave Gallenkaap England 
Compound light microscopeOlympus Japan 
Slide Superstar India 
Cover slide Superstar India
Sensitive electronic balance Gallenkaap England 
Disposable Petri dish Saibran China 
Beaker Jlassco India 
Chemical material Company name Origin
Sabouraud dextrose agar Himedia India 
Nutrient media Himedia India
MacConkey Himedia India 
Gram stain Hoechst Germany 

3.2. Methods

3.2.1.Patients and Specimens 

In  this  study,  samples  and  data  were  collected  from  pregnant

patients with urinary tract infection diagnosed by the doctor and

the laboratory at the woman`s and Children`s Teaching  Hospital in

the city of Diwaniyah between October 2022 and February 2023.

We  recorded  cases  of  urinary  tract  infection  among  pregnant

women during  that  period.  Data  were  collected  (the  age  of  the
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patient, the month of pregnancy ,the presence of symptoms or not,

and  whether  they  suffered  from  urinary  tract  infections  before

pregnancy  or  not)  and  20  of  the  cases  were  cultured  in  the

laboratory  of  the  Research  Unit  in  the  College  of  Science  to

identification  the pathogens.

3.2.2. Identification of pathogen  (Garcia, L. S. 2010)

To identification  the  pathogen  of  urinary  tract  infection  in  this

study, it was diagnosed in the laboratory by culture the urine of the

patients on two mediums, one of which is sabroaud dextrose agar

for the growth of fungi and Nutrient Agar medium for the growth

of bacteria as a primary isolate.

Bacterial  identification  was  based  on  macroscopic  examination

(shape  and  color of colony on the Petri dish ) and microscopic

examination under the microscope. 

3.2.2.1. Culture of specimens 

1.Culture of specimens on nutrient agar 

This  medium  was  prepared  according  to  the  manufacturer's

instructions  and  sterilized  with  autoclave  at  121  °C  and  at  1

atmosphere pressure for 20 minutes, then cooled to 45 °C Then it

was poured into Petri dishes. (Washington, J. A. 2012)

13
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2.Culture of bacteria isolates on selective medium 

Culture of bacteria on selective media, which is MacConkey Agar

medium MacConkey agar is used for the isolation of gram-negative

enteric bacteria and the differentiation of lactose fermenting from

lactose non fermenting gram-negative bacteria (Allen, M. E. 2005;

Stapp, J. R., et al ,2000 ;  Barcella, L, et al 2016)

3. Examination under a microscope

Bacterial growth was examined under a microscope by preparing

slides and staining them with gram stain (Beveridge, T. J. 2001).

3.3.Statistical analysis

The results of the current study were statistically analysis by the

Statistical Package for Social Sciences version 30. Chi-square test

(X2)  was  used  for  the  assessment  of  association  between  the

variables  studied.   An  estimate  was  considered  statistically

significant if its calculated  P value less than 5%. (Field,2005).
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4.Results and Discussion 

4.1.Results

In this study, cases of urinary tract infection associated with pregnant

women were studied.  Data  were collected  on 70 cases of  pregnant

women with urinary tract infection.Distributed in tables according to

age ( table 4-1), according to the severity of infection (table 4-2), the

month  of  pregnancy  (table  4-3),  the  presence  of  infection  before

pregnancy(table4-4), and severity of infection and age interval (table4-

5).

Table (4-1) Distribution patients according to the age

Age intervalNo.%
17-253752.85
26-342840
35-4457.14
Total70100

X235.01
P value<0.001*

* Significant difference at P<0.05
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Table (4-2) Distribution of pregnant patients according to the severity of 
infection

Severity of infection No.%
+2840

++2130
+++1420

++++710
Total70100

X218.66
P value<0.001*

* Significant difference at P<0.05

Table (4-3) Distribution of pregnant patients according to the month of 
pregnancy  

The month of  pregnancyNo.%
First month68.57

Second month710
Third month57.14
Forth month1115.71
Fifth month1318.57
Sixth month710

Seventh month710
Eighth month811.42
ninth month 68.57

Total70100
X28.49

P value0.387*
* No Significant difference at P<0.05

Table  (4-4)  Distribution  of  pregnant  patients  according  to  present  of  UT
infection prior to the pregnancy 

Present of UT infection prior to pregnancyNo.%
Yes2231.42
No4868.57

Total70100
X219.31

P value<0.001*
* Significant difference at P<0.05
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4.1.1. Relationship between severity of  infection and age

interval

Table (4-5) Relationship between severity of infection and age interval 

Age intervalNo.Severity of infection 
++++++++++

17-253718)48.64(11)29.72(5)13.51(3)8.1(
26-342810)35.71(9)32.14(7)25(2)7.14(
35-4450)0(1)20(2)40(2)40(
Total702821147

X210.02
P value0.124*

* No Significant difference at P<0.05

4.1.2. Relationship  between  severity  of  infection  and

present of infection before pregnancy

Table (4-6) Relationship between severity of infection and present of infection
before pregnancy

present of

 infection before

pregnancy

No.Severity of infection 
++++++++++

Yes228)36.36(7)31.81(5)22.72(2)9.09(
No4820)41.66(14)29.16(9)18.75(5)10.41(

Total702821147
X20.287

P value0.962*
*No Significant difference at P<0.05
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4.1.3.  Relationship  between  severity  of  infection  and

present of symptoms

Table (4-7) Relationship between severity of infection and present of symptoms

Present of

symptoms

No.Severity of infection 
++++++++++

Yes268)30.76(9)34.61(5)19.23(4)15.38(
No4420)45.45(12)27.27(9)20.45(3)6.81(

Total702821147
X22.38

P value0.496*
* Significant difference at P<0.0

4.1.4. Relationship between severity of infection and month

of pregnancy

Table (4-8) Relationship between severity of infection and month of pregnancy

Month No.Severity of infection 
++++++++++

First month63)50(3)50(0)0(0)0(
Second month72)28.57(3)42.85(1)14.28(1)14.28(
Third month51)20(2)40(1)20(1)20(
Forth month115)45.45(2)18.18(4)36.36(0)0(
Fifth month135)38.46(5)38.46(2)15.38(1)7.69(
Sixth month75)71.42(2)28.57(0)0(0)0(

Seventh month74)57.14(1)14.28(2)28.57(0)0(
Eighth month81)12.5(3)37.5(2)25(2)25(
ninth month 62)33.33(0)0(2)33.33(2)33.33(

Total702821147
X223.57

P value0.486*
* No Significant difference at P<0.05
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4.1.5. The type of pathogen in this study

In this study, 20 specimens  were cultured  of 70 cases registered

in the Women's and Children's Hospital in Diwaniyah city , and

the  results  were:15  cases  appeared,  including  E.  coli

bacteria(75%), and 5 cases including Klebsiella bacteria (25%), As

shown in Figure (4-1) and Figure (4-2). Where E.coli appearedin

the form of colonies witha pink color on MacConkey Agar,and

under  the  microscope,  gram-negative  bacilli,  i.e.  red  in  color,

appeared. As for Klebsiella bacteria, it appeared as mucous pink

colonies  on  MacConkey  agar  (Jawetz  et  al.  2016;  Wang  et

al2017)

    Fig  (4-1)

Escherichia coli

    Fig  (4-2)

Klebsiella sp.
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4.2. Discussion 

UTIs  are  the  most  common  bacterial  infections  during  pregnancy.

They  are  characterized  by  the  presence  of  significant  bacteria

anywhere along the urinary tract. Enterobacteriaceae account for 90%

of UTIs(Le, J., et al 2004).

The results of this study, after recording cases from the Women's and

Children's  Hospital,  collected  70 cases  of  urinary  tract  infection  in

pregnant women, as shown in Table No. (4-1). 52 percent of the cases

were among women between the ages of 17-25, while only 5 cases

were  recorded  among  women  between  the  ages  of  35-44.  This  is

supported by (Scholes, D et al 2000;Hooton, T. M et al 1996), as he

indicated  that  the  cases  of  women  between  the  ages  of  18-30  are

recorded, and the reason for this was attributed to the sexual activity

of this group more than others. It is also possible that this is due to the

fact that there are more pregnant women at these ages than in other

groups.

As for  Table  No.(4-2),  it  shows the  distribution  of  the  severity  of

infection in relation to the studied cases, which were divided into four

severity (mild+,  moderate++, sever +++, and very sever ++++) The

most cases admitted to the hospital were from the severity ( +), and

the least was(++++).Table (4-3)shows the number of cases according

to  the  month  of  pregnancy.  The most  recorded months  among the

studied cases were the fourth and fifth months. This does not match
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with (Parveen, K., et al 2011)those Who noticed that the infection of

the urinary tract increases as the months of pregnancy progress.Maybe

the result of our research is due to the fact that the number of women

hospitalized during this periodwas more numerousin the fourth and

fifth months of pregnancy.

As for the table (4-4) , It is the distribution of whether women suffer

from urinary tract  infection before pregnancy or not,The result  was

that 48 (68.57 %)of the studied cases did not suffer from urinary tract

infections before pregnancy, and 22 of them had UT infections before

pregnancy.This  supports  what  Johnson,  C.  Y ,  et   al  in  2021also

studied  general   urinary  tract  infection  between  3  months  before

pregnancy and the birth  of  the  child.  Mothers  were  asked whether

urinary  tract  infection  occurred  (before  pregnancy  or  during

pregnancy  in  the  first,  second,  or  third  trimester),The  results  were

there Urinary tract infection during pregnancy, but cases of Candida

infection were recorded before pregnancy.And  Shaheen, H. M.et al

in  2016found  that  58.3%  of  pregnant  women  with  a  UTI  had  a

previous history of a UTI.and 41.7% do not.
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Kumar in 2019 mentioned in his book the presence of a urinary tract

infection before pregnancy may increases the severity of the disease

and an increased risk of complicated urinary tract infection .

We also examined the relationship between severity of infection and

age interval  in table (4-5) There were no significant differences at

P<0.05Women whose  ages  ranged  between 17-25  were  the  largest

number  compared  to  the  rest  of  the  cases,  so  the  percentage  of

recording the severity of urinary tract infection (52.85),As for the least

recorded cases they were for ages between 35-44, and on the other

hand, it was the severity of urinary tract infection less .In Table (4-6)

we studied the relationship between severity of infection and present

of infection before pregnancyAlso, there is no significant, as there are

48  cases  of  infection  of  the  urinary  tract  that  occurred  during

pregnancy.  On the  other  hand,  the  severity  of  the  infection  of  the

urinary tract increased in them as said ( Johnson, C. Y , et  al in

2021) 

As for  when studyingthe relationship  between severity  of  infection

and present of symptoms table (4-7)There were significant differences

at a P<0.05There are 44 cases that did not suffer from symptoms, and

about 20 cases of them suffer from urinary tract infection from the
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severitymild (+), while only 3 cases of them suffer from urinary tract

infection from the  severity(+++) ,in 2008Schnarr J et almentioned

that urinary tract infections have different presentations ranging from

symptomatic  to  asymptomatic. As for  the  relationship  between the

severity of the infection and the month of pregnancy, we have studied

it in Table (4-8) No Significant difference at P<0.05this may be due to

small  of  samples  collected  from  infected  pregnant  women  in  the

advanced  months  of  pregnancy,Dezell  JE and  Lefevre  MLin

2000;Parveen, K ,et al  in 2011also explained that the risk of urinary

tract infection in pregnancy increases around the sixth week due to the

physiological  changes of  pregnancy and is  at  its  peak between the

22nd  and  26th  week,  i.e.  between  the  fifth  andsixth  months  of

pregnancy, This is consistent with the results of our study.

As for the diagnosis of pathogens, Ibrahim and Hamza Khalifa

identified  in  2017 the types  of  bacteria  that  cause urinary  tract

infections in women, and they were E.Coli, Klebsiella, and Staph

albus, and this corresponds almost to what we found in our study,

which are the two types of bacteria E.Coli and Klebsiella. Also,

Barcella, L., Barbaro & Rogolino,  diagnosed in 2016 that 73%

of the causes of urinary tract infection are E. coli from hospitalized
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patients  and 27% from outpatients.Brown and Foxman,  2000;

Badran et al in 2015 stated that the mechanical action of sexual

intercourse may facilitate entry of E. coli strains into the urethra

and  bladder,  because  sexual  intercourse  alters  the  normal

lactobacillus-dominant  vaginal  flora  and  facilitate  E.  coli

colonization of the vagina.

 Pathogenic strains of  Escherichia coli express distinct  bacterial

characteristics as virulence factors because they help the organism

overcome host defenses and colonize or invade the urinary tract.

Virulence factors of recognized importance in the pathogenesis of

urinary  tract  infection  (UTI)  include  P  fimbriae,  some  other

mannose-resistant aerobics and the aerobactin system, hemolysin,

K-capsule, and serum killing resistance. The higher the virulence

factors expressed by the strain , the more severe the infection it

can  cause.(Johnson,  J.  R.  1991;Salvadori,  M.  R  et  al

2003;Mainil, J. 2013).

Klebsiella bacteria, the presence of cell wall receptors enables to bind

to  the  host  cell,  thus  changing  the  bacterial  surface  so  that

phagocytosis  is  impeded  by  leukocytes  and  polymorphic

macrophages  and  invasion  of  the  non-phagocytic  host  cell  is
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facilitated.  The  large  polysaccharide  capsule  surrounding  the

bacterial cell facilitates host cell invasion and protects Bacteria from

phagocytosing as K. pneumoniae produce an endotoxin.(Lawlor et

al 2007; Candan & Aksöz  2015; Zhu, J.et al 2021)
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6.1: Conclusions 

The study concluded that:

1-Urinary tract infection cases in Pregnant women whose ages ranged

between 17-25 are the most frequently recorded cases, and the least

were  among  women  whose  ages  ranged   between  the  of  35-44

years.

2-Most of the cases were recorded from pregnant women suffering

from urinary tract infection without symptoms

3-The most pathogenic cause of urinary tract infection in pregnant

women is  E. coli,  with a rate of 75 %, followed by bacteria

Klebsiella  by 25 %.

6.2: Recommendations

1- Even if they don't have any symptoms or pains, pregnant women

should still be checked for a urinary tract infection.

2- In order to treat all patients suffering urinary tract infections, the

type of pathogen must be determined.

3- An antibiotic  sensitivity  test  should  also  be  conducted  for  each

pathogen of urinary tract infection before treatment is administered to

pregnant women.
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