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Chapter 1 

INTRODUCTION 

Urinary tract infection (UTI) is an infection caused by the presence and growth of 

micro organisms anywhere in the urinary tract. It is usually due to bacteria from the 

digestive tract which climb the opening of the urethra and begin to multiply to cause 

UTI (Rahimkhani et al., 2008 ; Okonko et al., 2009). In contrast to men, women are 

more susceptible to UTI, and this is mainly due to short urethra, absence of prostatic 

secretion, pregnancy and easy contamination of the urinary tract with fecal flora 

(Haider et al., 2010). Pregnant women are at increased risk for UTIs, beginning at 

week 6 and peaking during weeks 22–26, owing to the anatomical and physiological 

changes that occur during pregnancy, which increase the liability to UTI. Relaxation 

of ureteric smooth muscle by progesterone predisposes to upper urinary tract dilation, 

and bladder displacement superiorly and anteriorly, by the growing uterus can also 

lead to bladder emptying impairment, thereby stasis of urine; moreover, the increased 

condensation of glucose and amino acids found in urine during pregnancy increases 

the possibility of UTIs. In addition, an already short urethra (∼3–4 cm in females) 

and difficulty with hygiene owing to a distended pregnant belly increase the risk for 

bacterial infections during pregnancy (Johnson, 2021). Additionally, the physiologic 

increase in plasma volume during pregnancy decreases urine concentration. Up to 70 

percent of pregnant women develop glycosuria, which encourages bacterial growth in 

the urine. Increases in urinary progestins and estrogens may lead to a decreased 

ability of the lower urinary tract to resist invading bacteria. This decreased ability 

may be caused by decreased ureteral tone or possibly by allowing some strains of 

bacteria to selectively grow (Romero, 1989). These factors may all contribute to the 

development of UTIs during pregnancy.UTI in pregnancy are a large and under-

emphasized risk factor for pregnancy morbidity and adverse birth outcomes in low- 

and middle-income country (LMIC) settings (Gilbert et al., 2013). UTI may present 

in pregnancy with symptoms of acute cystitis or pyelonephritis , or may be more 

insidious in women with asymptomatic bacteriuria (ASB). Screening and treatment 

of ASB by urine culture is recommended for all women at least once in early 

pregnancy in high-income countries, by the Infectious Diseases Society of America 

(Nicolle et al., 2006), Canadian Task Force on Preventive Care and National Institute 

of Health and Clinical Excellence of the United Kingdom (LONDON  RCOG press  

20008 ). In low-income countries, screening and treatment of UTI or ASB is 
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challenging due to the costs and logistics of performing urine culture. Recently, the 

World Health Organization (WHO) made context-specific antenatal care 

recommendations for screening and treatment of ASB in LMIC (WHO , Genava 

2016), recommending urine culture in settings with capacity, or mid-stream urine 

Gram stain, and treatment of ASB.  

UTIs are the second common health problems among pregnant women ‗after anemia‘ 

(Amiri et al., 2015). In Egypt, Mohammad et al., (2013) conducted a study of 

frequency and risk factors of UTIs among pregnant women in Suez Governorate and 

revealed that the frequency of UTIs during pregnancy was 30.29%. Altaf et 

al. ,(2017) conducted a study of incidence of UTIs among antenatal patients in India 

and reported that the incidence of UTIs in pregnant women was 30%. Moreover, 

Onyango et al., (2018) conducted a study of UTIs among pregnant women at 

Nairobi, Kenya and revealed that prevalence of UTIs in pregnant women was 15.7% 

regardless of the women‘s age, parity, and gestation. Incidence of ASB in pregnancy 

is very common in Bangladesh (Ullah et al., 2007). Among the healthy pregnant 

mothers attending a tertiary care hospital in Dhaka, 30%  had asymptomatic 

bacteriuria. (Khatun, 1985). About 30% of women with untreated asymptomatic 

bacteriuria during pregnancy develop pyelonephritis, which may lead to delivery of 

premature or low-birth-weight infants (Gilstrap, 1981). This risk is reduced by 70 to 

80 percent if bacteriuria is eradicated. 

In pregnancy, UTIs include two groups : asymptomatic bacteriuria (ASB) and 

symptomatic bacteriuria (SB). ASB is defined as the persistent presence of 

bacteriuria within the urinary tract of women who have no symptoms. Jain et al., 

( 2013)  conducted a prospective cohort study in India, which revealed that the 

prevalence of ASB was 17% in early pregnancy and 16% in the third trimester. 

Baker et al., (2015) reported that the prevalence of ASB is doubled in pregnancy to 

2–15%, and if left untreated, ∼40% of those infected will develop an acute 

symptomatic UTIs. Moreover, a systematic review and meta-analysis conducted by 

Ghafari et al., (2016) among Iranian pregnant women revealed that the overall 

prevalence of ASB was 13%. Consequences of neglected ASB can be significant, 

including elevated risk of pyelonephritis, premature labor, fetal death, and 

pregnancy-induced hypertension. 

Symptomatic bacteriuria includes cystitis and pyelonephritis. Cystitis is an infection 

of the bladder, in which, there are symptoms of local infection that include 
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frequency, dysuria, urgency, suprapubic pain, and hematuria besides presences of 

significant bacteriuria. Cystitis occurs in ∼1–4% of pregnancies. Pyelonephritis is an 

infection of the parenchyma of the kidney, in which there are symptoms of chills, 

fever, flank pain, vomiting, malaise, and back pain markedly in the costovertebral 

angle in addition to significant bacteriuria. Pyelonephritis occurs in 0.5–2% of 

pregnant women (Johnston et al., 2017; Lowder et al., 2018). A study conducted by 

Ranjan et al.,(2017) reported that the prevalence rate of UTIs among pregnant 

women in Bhimavaram was 35%. Another study was conducted by Yasmin et 

al., (2018) revealed that the prevalence rate of UTIs among pregnant women in 

Katihar district, Bihar, was 28%. 

Moreover, risk factors of bacteriuria during pregnancy rise with parity, low 

socioeconomic status, sexual activity, diabetes mellitus, chronic urinary retention, 

sickle-cell trait or disease, previous UTIs history, neuromuscular dysfunction 

bladder, structural disorders of urinary tract, renal stones, and catheterization 

(Cibulka et al., 2022). UTIs can lead to serious obstetric complications, including 

poor maternal and fetal outcomes such as anemia, preeclampsia, renal failure, 

septicemia, intrauterine growth retardation, acute respiratory distress, and 

prematurity (Lawani et al., 2015; Willy et al., 2015). A study conducted by Amiri et 

al., (2015) regarding the prevalence of UTI among pregnant women and its 

complications in their newborns during the birth in the hospitals of Dezful city, Iran  

2012–2013, revealed that weight and height of newborn infants of mothers with UTIs 

were significantly lower compared with newborns of healthy women. So, it is 

important to reduce the risk of infection and complications in pregnant women by 

creating awareness regarding the causes and symptoms of UTIs and prevention of the 

factors causing it, especially by educating women before and during pregnancy. 

So, they must routinely be screened for and treated accordingly if ASB is found to be 

present. But it is not a common practice in Bangladesh and screening for ASB in 

pregnancy is not considered as an essential part of antenatal care (ANC) like routine 

checkup for albumin and sugar in urine. In some cases, it is generally done only in 

the first visit of ANC  (Khanum et al., 2016, BERDEM ). 

The present study was designed to identify the common risk factors associated with 

UTI during pregnancy and determine the bacterial profile and antibiogram of 

uropathogens among pregnant women in BBMH, USTC, Foy‘s lake , Chattogram. 
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                                   Aims and Objectives  

  

General objectives  

To determine the prevalence of urinary tract infection among symptomatic and 

asymptomatic pregnant women attending antenatal care in Bangabandhu Memorial 

Hospital in USTC in Chattagram Metropolitn Area. 

 

Specific objectives 

1. To determine the overall prevalence of urinary tract infection (UTI) among 

pregnant women. 

2. To identify the risk factors associated with UTIs pregnant mother. 

3. To identify isolated bacterial uropathens associated with UTI pregnant mother and 

determine their drug susceptibility pattern to selected antimicrobial agent. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



5 | P a g e  
 

                                           Chapter 2 

                                Literature Review   

Urinary tract infection (UTI)  may be defined as the pathogens in the urinary tract. 

UTI is an inflammatory response of the urothelium to bacterial invation that is 

usually associated with bacteriuria and pyuria. Anatomically, urinary tract is divided 

into an upper  portion composed of kidneys, renal pelvis and ureters and lower 

portion made up of urinary bladder and urethra. UTI may involve only the lower 

urinary tract or both upper and lower tract (Fatima  and Mussaed 2018).  

UTIs  are generally classiefied into their anatomical locations or in terms of their 

severity and /or complexity. 

1. Lower UTI, a term which encompasses cystitis and urethritis , is generally a 

benign condition that causes the typical symptoms of dysuria, suprapelvic 

pain ,frequency of micturation, urgency, hesitancy and incomplete voiding. 

Systemic manifestations such as fever are uncommon and long term sequelae 

are rare.  

2. Upper UTI or pyelonephritis  is an invasive infection of renal parenchyma, 

classically presents with the triad of fever, renal angle tenderness, nausea and 

vomiting (Rane et al.,2013).  

Urinary tract infection can be either symptomatic or asymptomatic.  

Patients with significant bacteriuria and have at least two symptoms referable to the 

urinary tract infection (dysuria, urgency,frequency,incontinence, suprapubic pain, 

flank pain or costo vertebral angle tenderness, fever (temp. ≥ 38oC) and chills are 

said to be symptomatic. Asymptomatic bacteriuria (ABU) is a condition which is 

characterized by presence of bacteria in two consecutive clear-voided midstream 

urine specimens both yielding positive cultures (≥105cfu/ml)  of the same 

uropathogen , in a patient without classical symptoms of UTI  (Loh and Sivalingam, 

2007). 
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 2.1 Epidemiology and public health issues   

 

Urinary tract infection (UTI) are most frequent in infants, young women and the 

elderly which around a third of women by the age of 24 years having suffered a UTI 

requiring treatment and around 50% of women having had an episode of UTI in their 

lifetime. Overall, UTIs are around twice as common in women as in men. ( Dasgupta 

et al., 2013). UTIs are among the most common bacterial infections that affect the 

urinary tract. They are common, affect men and women of all ages, and vary 

dramatically in their presentation and  sequelae. In the USA, they are responsible for 

8.6 million health care visits and an estimated cost of 1.6 billion dollars each year. 

UTIs are one of the most common medical complications that  affect ∼13–33%  of 

pregnant women worldwide. They are also accountable for 10% of all admissions to 

hospital during pregnancy in general (Foxman, 2014 ; Fatima and  Mussaed, 2018) . 

One study was conducted in Sylhet, Bangladesh, showed  one in eleven women had a 

UTI in pregnancy and approximately half of cases were asymptomatic. The 

prevalence of UTI was 8.9% (4.4% symptomatic UTI, 4.5% asymptomatic 

bacteriuria). Risk factors for UTI in this population included maternal under 

nutrition (mid-upper arm circumference <23 cm: aOR= 1.29, 95% CI: 1.03–1.61), 

primiparity (aOR= 1.45, 95% CI: 1.15–1.84), and low paternal education (no 

education: aOR= 1.56, 95% CI: 1.09–2.22). The predominant uro-pathogens were E. 

coli (38% of isolates), Klebsiella (12%), and staphylococcal species (23%), Group B 

streptococcus  accounted  for  5.3%  of  uro-pathogens . Rates of antibiotic resistance 

were high, with only two-thirds of E. coli  susceptible to 3
rd

 generation  

cephalosporins (Anne et al., 2020 ). 

 Another Bangladeshi study recruiting from ANC clinics reported a 5% bacteriuria 

rate, with 1% of women presenting with UTI symptoms (Razzaaque et al.,1977). 

Reports from urban and rural Rajshahi district, Bangladesh reported that 4–12% of 

women presenting to antenatal care had asymptomatic bacteriuri (Ullah  et al., 2012). 
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2.2 Risk Factors 

Multiparty, less paternal education and maternal under nutrition were significant risk 

factors for urinary tract infection (UTI) . Poor hygiene practices may be more 

common in first time mothers of young age and those with low Socio-economic 

condition (SEC)  predispose them to urinary tract infection (Schnarr et al.,2008). 

Low paternal education is a marker for low SES, a frequently reported  risk factor for 

UTI  (Schnarr J et al. 2008). Maternal undernutrition, defined as MUAC (Mid upper 

arm circumference) < 23 cm, is an important and under-recognized cause of 

immunodeficiency globally (Katona and katona - Apte ,2008). Protein energy 

malnutrition may impair immune function (i.e. antigen-presenting cell and cell 

mediated T-cell function), and increase risk of maternal infections, including UTI 

(Raiten et al., 2015). Other relative risk factors , like sexual activity, diabetes 

mellitus, chronic urinary retention, sickle-cell trait or disease, previous UTIs history, 

neuromuscular dysfunction bladder, structural disorders of urinary tract, renal stones 

and catheterization (Cibulka et al., 2022).UTIs can lead to serious obstetric 

complications, including poor maternal and fetal outcomes such as anemia, 

preeclampsia, renal failure, septicemia, intrauterine growth retardation, acute 

respiratory distress, and prematurity (Lawani et al., 2015; Willy et al. 2015). A study 

conducted by Amiri et al. (2015) regarding the prevalence of UTI among pregnant 

women and its complications in their newborns during the birth in the hospitals of 

Dezful city, Iran, 2012–2013, revealed that weight  and height of newborn infants of 

mothers with UTIs  were significantly lower compared with newborns of healthy 

women. So, it is important to reduce the risk of infections and complications in 

pregnant women by creating awareness regarding the causes and symptoms of UTIs 

and prevention of the factors causing it, especially by educating women before and 

during pregnancy . 
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 2.3 Pathogenesis 

Pregnant women are at increased risk for urinary ract infection (UTIs). Beginning in 

week 6 and peaking during weeks 22 to 24, approximately 90 percent of pregnant 

women develop ureteral dilatation, which will remain until delivery (hydronephrosis 

of pregnancy). Increased bladder volume and decreased bladder tone, along with 

decreased ureteral tone, contribute to increased urinary stasis and ureterovesical 

reflux (Patterson and Andriule,1987). Additionally, the physiologic increase in 

plasma volume during pregnancy decreases urine concentration. Up to 70 percent of 

pregnant women develop glycosuria, which encourages bacterial growth in the urine. 

Increases in urinary progestins and estrogens may lead to a decreased ability of the 

lower urinary tract to resist invading bacteria. This decreased ability may be caused 

by decreased ureteral tone or possibly by allowing some strains of bacteria to 

selectively grow(Romero et al.,  1989 ).These factors may have significant role for 

the development of UTIs during pregnancy. 

 

2.4   Types of UTI 

 

There are three major sorts of urinary tract infection (UTI)  in pregnancy. They are 

asymptomatic bacteriuria, acute cystitis and acute pyelonephritis. 

2.4.1 Asymptomatic bacteriuria  

 It happens when microscopic organisms is found in a voided urine test. It‘s caused 

by bacterial colonization of the urinary tract (Ernst,2018). Asymptomatic bacteriuria 

happens in 2 to 7 percent of pregnant women (Bimoch et al.,2010). ABU  is a 

condition which is characterized by presence of bacteria in clear-voided midstream 

urine specimens which yielding positive cultures ( ≥105 cfu /ml ) of the uropathogen, 

but without classical symptoms of UTI. 

 Whereas symptomatic patients are characterized by presence of bacteria in clear-

voided midstream urine specimens which yielding positive cultures (≥105cfu/ml) of 

the uropathogen, and have at least two symptoms referable to the urinary tract 

infection (dysuria, urgency, frequency ,incontinence, supra-pubic pain, flank pain or 

costovertebral angle tenderness, fever (temp≥ 38oC) and chills. (Anick et al. 2011). 

Incidence of ASB in pregnancy is very common in Bangladesh.( Ullah et  al., 2007 ) 

. If asymptomatic bacteriuria is untreated in pregnancy, the rate of subsequent UTI is 
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approximately 25% (Gilstrap et al., 2009). Due to both the high rate and potential 

seriousness of pyelonephritis, it is recommended that all pregnant women be 

screened for ASB at the first prenatal visit. This is most often done with a clean catch 

urine culture. Treatment of ASB decreases the rate of clinical infection to 3% to 

4%.  (Patricia J et al. 2021) The rate of asymptomatic bacteriuria in non-pregnant 

women is 5% to 6% which compares similarly to estimated  rates in pregnancy of  

2% to 7%. ASB is seen more frequently in parous women and women of low 

socioeconomic status.( Patricia et al.,2021) Women who are carriers for sickle  cell 

trait also have a higher incidence of ASB. ( Giistrap et al., 2001) 

 

2.4.2 Urethritis   

It is characterized by urethral colonization resulting in dysuria and polyuria. 

Approximately 50% of pregnant women suffering from this complication do not have 

significant asymptomatic  bacteriuria, and in 30% of them, urine cultures are 

negative. From a practical standpoint, only 20% of symptomatic patients have urine 

culture with more than 108 colonies/ml of urine. Another important detail is that 

some etiological agents involved in urethritis are normal floras commonly found in 

the vaginal cavity and that cause genital infections - some cannot be detected in 

routine urine cultures, such as Chlamydia trachomatis and Mycoplasma hominis. 

However, the potential invasiveness of these bacteria in the urinary tract is low 

(Duart et al., 2008). 

2.4.3Cystitis                                                                                         

Cystitis is an infection of the bladder, in which, there are symptoms of local infection 

that include frequency, dysuria, urgency, suprapubic pain, and hematuria besides 

presences of significant bacteriuria. Although dysuria and polyuria may suggest 

UTIs, these symptoms may concomitantly be present in pregnant women with other 

conditions, such as bacterial vaginosis (Nicolle et al., 2006). In addition, hemorrhagic 

cystitis during pregnancy can be confounded with bleeding issued from a process that 

could be bacterial, viral, fungal, immune (allergic) and radiotherapy. Cystitis is 

associated with preterm delivery and should be treated as soon as detected (Fakhoury  

et al., 1994). Cystitis occurs in ∼1–4% of pregnancie (Mahmoud 2019 ).  Up to 30 

percent of patients with untreated asymptomatic bacteriuria later develop 

symptomatic cystitis  (Kass, 1970 ). Over a six-year period, Harris and Gilstra(Harris 
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et al., 1981) found that 1.3 percent of obstetric patients who delivered at a single 

hospital developed acute cystitis with no symptoms of pyelonephritis. 

 

2.4.4 Pyelonephritis     

 Pyelonephritis is an infection of the parenchyma of the kidney, in which there are 

symptoms of chills, fever, flank pain, vomiting, malaise, and back pain markedly in 

the costovertebral angle in addition to significant bacteriuria. Pyelonephritis occurs in 

0.5–2% of pregnant women (Johnston et al.,2017 ; Lowder et al., 2018). Acute 

pyelonephritis during pregnancy is a serious systemic illness that can progress to 

maternal sepsis, preeclampsia, hypertention, renal failure, and premature delivery. 

The diagnosis is made when the presence of bacteriuria is accompanied by systemic 

symptoms or signs such as fever, chills, nausea, vomiting and flank pain. Symptoms 

of lower tract infection (i.e.frequency and dysuria) may or may not be present. Many 

studies have reported that pyelonephrities is more common the second half of 

pregnancy with an incidence peak during the last two trimester of pregnancy( 

Gilstrap et al.,1981). Without treatment, as many as 20 to 35 percent of pregnant 

women with asymptomatic bacteriuria will develop a symptomatic urinary tract 

infection (UTI), including  pyelonephritis, during pregnancy ( Smaill and Vazquez 

2019 ; Moore et al., 2018.) This risk is reduced by 70 to 80 percent if bacteriuria is 

eradicated (Thomas et al., 2015). Pyelonephritis occurs in 2 percent of pregnant 

women; up to 23 percent of these women have a recurrence during the same 

pregnancy ( Gilstrap et al., 1981 ) Early,aggressive treatment is important in 

preventing complications from pyelonephritis (Delzell et al., 2000). 

 

2.5 Bacteriology 

Organisms causing UTI in pregnancy are the same uropathogens which commonly 

cause UTI in non-pregnant patients. Escherichia coli is the most common organism 

isolated. An 18-year retrospective analysis found  E. coli to be the causative agent in 

82.5% of cases of pyelonephritis in pregnant patients (Wing et al,. 2013) 

Traditionally, E. coli has been the dominant uropathogen owing to its possession of 

toxins,  adhesins,  pili and fimbriae that allow adherence to uroepithelium. These 

protect the bacteria from urinary clearance and allow bacterial multiplication and 

uroepithelial tissue invasion. (Bahati et al.,2021). Some recent studies however 

indicate that klebsiella  which has traditionally been a nosocomial organism is an 
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emerging dominant community acquired uropathogen (Taye et al., 2018 ; Manjula et 

al., 2013 ; Caneiras et al., 2019; Kaduma et al., 2019) . This has been attributed to its 

emerging and inherent virulent factors that include capsule,  lipopolysaccharide,  

Siderophore, types 1 and 3 fimbriae, biofilm formation, and antibiotic resistance.  

Other bacteria which may be seen include staphylococcus, streptococcus, 

proteus and enterococcus species.  Gram-positive organisms such as group B 

streptococcus  and  staphylococcus. Saprophyticus are less common causes of UTI. 

Other less common organisms that may cause UTI include enterococci, gardnerella 

vaginalis and ureaplasma ureolyticum. 

Group B streptococcal (GBS) vaginal colonization is known to be a cause of 

neonatal sepsis and is associated with preterm rupture of membranes, and preterm 

labor and delivery. GBS is found to be the causative organism in UTIs in 

approximately  5 percent of patients
 
(Mead and Harris,1978). Evidence that GBS 

bacteriuria increases patient risk of preterm rupture of membranes and premature 

delivery is mixed (Moller et al.,1984).  

 

2.6 Laboratory Diagnosis 

Urinary tract infection is common, and it is not surprising that urine specimens make 

up a large proportion of those samples submitted to the routine diagnostic laboratory. 

Many of these specimens will show no evidence of infection and several methods can 

be used to screen out negative samples. Those that grow bacteria need to be carefully 

assessed to quantify the degree of bacteriuria and hence clinical relevance. To 

influence treatment, a final report should be produced within 24 hours of specimen 

receipt, with turnaround times continuously monitored.  

The laboratory investigation of microbial causes of UTI involves examining 

specimens to detect, isolate, and identify pathogens or their products using 

microscopy, culture techniques, and biochemical methods (Cheesbrough, 2006).The 

diagnosis of UTIs begins with the screening of patients with symptoms suggestive of  

UTIs by a physician (Bell et al.,2016). Determination of the number and types of 

bacteria in the urine is an extremely important diagnostic procedure (Braunwald et 

al., 2001). Thus, only patients who have significant bacteriuria obtained from 

appropriate urine samples (a clean-catch midstream and catheter samples of urine) 

are included in the microbiological analysis (Wazait et al., 2003; Kahlmeter, 2003; 

Haryniewicz et al., 2001). Bacteiruria refers to the presence of bacteria in the urine. It 
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is regarded as significant when the urine contains 105 organisms or more per ml of 

pure isolate . 

 The traditional and emerging methods used in the laboratory diagnosis of UTI.  

Urine samples for analysis are most commonly obtained as ―clean catch‖ mid-stream 

voided urine samples. The nitrite and leucocyte esterase tests are the two standard 

dipstick analyses used for urinalysis (Kumer et al., 2014 ). The nitrite test is positive 

for those bacteria that can reduce nitrate to nitrite and detects bacteria at 

concentrations >105 cfu /mL, and the leucocyte esterase test detects an enzyme 

produced by leucocytes whose level increases in the urine during infection. Positive 

nitrite and esterase tests can indicate UTIs, especially in the presence of diagnostic 

symptoms. However, it is not recommended to treat a positive nitrite or positive 

esterase test alone as an indication of UTI. The main drawback of these tests lies in 

their poor negative predictive values. They cannot be used to rule out infections 

because Gram-positive pathogens such as Enterococci and Staphylococcus do not 

produce nitrites, and leucocyte esterase levels may not be high enough to be detected 

early in an infection. Therefore, these dipstick tests are no longer employed at point-

of-care; rather, they are used in the clinical laboratory along with other tests (Kumer 

et al., 2014 ; Davenport et al., 2017). 

 Clinical labs may also perform microscopic analysis of the urine to detect white 

blood cells or bacteria. Pyuria and bacteriuria are helpful for UTI diagnosis when 

symptoms are present. In the absence of symptoms, bacteriuria may be a result of 

contamination or asymptomatic bacteriuria. Asymptomatic bacteriuria is present in 

5% of healthy premenopausal women, 2–10% of pregnant women, and in 10–15% of 

older women (Chu  et al., 2018). It can occur in school children, patients with 

catheters, institutionalized elderly patients, and patients with complications such as 

diabetes or spinal cord injuries. Treatment for asymptomatic bacteriuria is 

recommended only for pregnant women (Nicolle et al., 2019). 

The most common cause of UTIs across all age groups is Escherichia coli. Other 

common uropathogens are the Enterobacteriaceae family, Proteus, 

Klebsiella, Staphylococcus Saprophyticus and Enterococcus sp. Group B 

Streptococcus is frequently isolated from pregnant women (Chu et al.,2018). 

Common pathogens are easily identified with the use of chromogenic agar during 

urine culture Bacterial counts for the dominant species at above 105 cfu /mL were 

traditionally considered diagnostic. 
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The type of media used for urine cultures is Cystine lactose electrolyte-deficient 

(CLED) agar. This media is now used by most laboratories to isolate urinary 

pathogens because It gives consistent results and allows the growth of both Gram-

negative and Gram-positive pathogens. The indicator in CLED agar is bromothymol 

blue and therefore lactose-fermenting colonies appear yellow. The medium is 

electrolyte-deficient to prevent the swarming phenomenon of Proteus species 

(Cheesbrough, 2006). Urine culture should be incubated overnight at 35oC - 37oC in 

ambient air before being read (Wilson and Gaido , 2004). All positive cultures with 

SB are then identified at species level by their colony characteristics, gram-staining 

reaction and by the pattern of biochemical profiles using standard procedures 

(Cheesbrough, 2006). 

. 

2.7 Pharmacological management  

2.7.1 General Principles of antimicrobial use  

Choosing the right antimicrobial is an essential part of managing pregnant patients 

with urinary tract infections. It is not only important to choose the right drug, but also 

consideration should be given to selecting the right dose and treatment duration. By 

effectively treating urinary tract infections it is hoped to reduce the risk of maternal 

sepsis, pyelonephritis, preterm labour and also adverse outcomes for the fetus. 

Consideration should also be given to potential teratogenicity when choosing an 

antimicrobial.  

Recently evidence has developed suggesting a link between the use of sulfa 

derivatives and nitrofurantoin and congenital disabilities when these medications are 

prescribed in the first trimester. These studies have had limitations; however, it 

is currently recommended to avoid the use of these medications in the first trimester 

when alternatives are available (Obstet and Gynecol, 2017). Because the potential 

consequences of untreated UTI in pregnancy are significant, it is reasonable to use 

these medications when needed as the benefit strongly outweighs the risk of use. 

Additional cautions exist with respect to these 2 classes of antibiotics. Patients with 

G.6 P  deficiency should not be prescribed sulfa derivatives or nitrofurantoin as these 

medications can precipitate hemolysis. In the late third trimester, trimethoprim-

sulfamethoxazole should be avoided due to the potential risk for development of 

kernicterus in the infant following delivery (Patricia et al.,2021). 
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2.7.2 Asymptomatic Bacteriuria 

 According to the American College of Obstetricians and Gynecologists, screening of 

ASB is recommended in all pregnant women (Macejko and Schaeffer,2007) Urine 

cultures are recommended early in pregnancy in order to detect ASB. If discovered, 

antibiotic treatment is given for three to seven days. Early detection and treatment of 

ASB can prevent the development of a UTI by 80% to 90%  (Warren et al.,1999). 

The safest antibiotics to use during pregnancy for the treatment of ASB are 

nitrofurantoin, amoxicillin, amoxicillin with clavulanate, and cephalosporin 

(Fitzgerald, 2007). The development of resistance to amoxicillin is common among 

uropathogens and should be monitored. In the U.S., up to 33% of the uropathogens 

that cause UTIs are resistant to amoxicillin (Macejko and Schaeffer, 2007). 

Therefore, amoxicillin should be used only if susceptibility results are known. 

Tetracyclines and fluoroquinolones are contraindicated during pregnancy and should 

be avoided throughout all the developmental trimesters (Colgan et al., 2006 ). 

 

2.7.3 Pyelonephritis 

  Pyelonephritis  is a serious condition usually requiring hospitalization. Once an 

evaluation has been completed, treatment consists primarily of directed antibiotic 

therapy and IV fluids to maintain adequate urine output. Fever should be treated with 

a cooling blanket and acetaminophen as needed. Commonly, second or third 

generation cephalosporins are used for initial treatment. Ampicillin and gentamicin 

or other broad-spectrum antibiotics are alternatives. Patients shouled be monitored 

closely for the development of worsening sepsis. 

2.8 Prevention 

2.8.1 Hydration status : has been linked to the risk of urinary tract infection. A 

study examined nursing home residents and administered a drinking schedule to 

participants to increase their fluid intake, which decreased UTIs requiring antibodies 

by 56 percent (Katie et al., 2019) 

 

2.8.2   Role of Vitamin C: Some evidence shows that increasing your intake of 

vitamin C could protect against urinary tract infections. 

 An older 2007 study of UTIs in pregnant women looked at the effects of taking 100 

mg of vitamin C every day .The study found that vitamin C had a protective effect, 

https://www.healthline.com/nutrition/how-much-water-should-you-drink-per-day/


15 | P a g e  
 

cutting the risk of UTIs by more than half in those taking vitamin C, compared with 

the control group (Gonzalo et al., 2020) 

2.8.3. Drinking unsweetened cranberry juice : is one of the most well-known 

natural remedies for urinary tract infection.  

In a 2016 study, women with recent histories of UTIs drank an 8-ounce (240-mL) 

serving of cranberry juice every day for 24 weeks. Those who drank cranberry juice 

had fewer UTI episodes than the control group .(Kevin et al., 2016) 

A 2015 study showed that treatment with cranberry juice capsules equivalent to 8-

ounce servings of cranberry juice could cut the risk of UTIs in half (Betsy et 

al.,2015).  

2.8.4. Wiping from front to back: Wiping from front to back after utilizing the 

washroom avoids microbes from the butt-centric locale from spreading to the vagina 

and urethra (Laurent, 2011). 

2.8.5 The use of probiotics   has been linked to many things, from improved 

digestive health to enhanced immune function ( Sarah King et al.,2014). 

One study found that Lactobacillus, a common probiotic strain, helped prevent  UTIs 

in adult women  (Peter et al.,2013). Another study found that taking both probiotics 

and antibiotics was more effective at preventing recurrent UTIs than using antibiotics 

alone (Mohammad et al.,2019). 

 

 

 

 

 

 

 

 

 

 

                                              

 

 

 

http://amzn.to/2GmfaKF?correlationId=8c83dcc9-10ce-449b-b8ae-51305f008e8d
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                                               Chapter 3 

Materials and Method 

 

3.1  Type of study  :  Hospital based cross sectional, observational study. 

3.2  Place of study :  Bangabandhu Memorial hospital, Foy‘s Lake, Chattogram. 

3.3  Study period  :  The study was carried out from from January to June          

2021. 

3.4  Study population :  104 patient data forms were collected. A total of one 

hundred four informed and consented pregnant mother with or without the symptoms 

of urinary tract infection were screened by attending physician or gynecologist and 

included in the study. 

 

3.4.1 Inclusion Criteria : 

 Mothers who are pregnant  

 Mothers who are willing to participate  

 Age between 18 to 45 years . 

 Pregnant mother attending hospital as antenatal visit irrespective of age, 

parity and gestion. 

 

 3.4.2 Exclusion criteria: 

 Mothers who are not willing to participate  

 Mothers who are not accessible at the time of information collection  

 Mothers who were on treatment with antimicrobials. 

.  

3.5  Sampling  technique : Non probability purposive type of sampling. 

3.6  Sample size : One hundred and four (104) urine speciemens were collected from 

the pragnent mothers attending for antenatal visit at Bangabandhu Memorial 

Hospital, Foy‘s Lake ,Chattogram. 

3.7  Data collection technique :  

A set of questionnaire was used for each cases. All the relevant information and 

socio-demographic data were systematically recorded in pre-designed data sheet. 
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3.8 Methods  

All the pregnant mothers irrespective of age, parity, gestation, with or without the 

symptoms of  urinary tract infection (UTI) , attending antenatal clinic for regular 

check-up were randomly enrolled in the study. A continuous 104 pregnant mothersn 

with or without the indications of UTI  were included in this consideration. Pregnant 

mothers having a renal illness or on antimicrobial treatment within 72 hours  were 

excluded due to the truth that the antimicrobial must have restrained or devastated the 

pathogens. Socio-demographic information such as age, occupation, education level, 

family status and residence environment and term of development were collected 

from the pregnant mothers utilizing standard surveys and kept secret amid the 

investigate. With all asceptic precautions, clean-catch midstream urine samples about 

15-20 ml were collected from each pregnant  mother into a sterile ,wide-mouthed 

screw- capped container by standered technique for culture and sensitivity test. After 

inoculating in UTI agar media by calibrated wire loop (0.01ml). Identification of 

organisms were done as per standered laboratory methods of identification. A 

specimen was considered positive for UTI if a single organism was cultured at a 

concentration of ≥105 CFU / ml  in both symptomatic and asymptomatic pregnant 

mothers. Antimicrobial sensitivity pattern of the isolates were tested against different 

microbials.   

3.9 Interviews 

Face to face, structured interviews were conducted on a total of 104 patients. 

Information was gotten approximately age, pariry, gestation, education status, 

occupation and living environment , history of urinary tract infection, any knowledge  

about UTI or not. Some of them were willingly explain every problem they were 

facing during UTI and some didn‘t cooperate well. Most of them were unknown 

about UTI. Interviews were taken from both the outdoor and indoor section of Gynae 

and Obstetric department who came to this hospital for antenatal visit. 
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3.10 Statistical Analysis 

Epidemiological data were entered into a spreadsheet program (Microsoft Office 

Excel 2010) and transferred to STATA-13 software for data summary and analysis.  

Any factor having p value ≤ 0.20 inthe univariable analysis was selected for 

multivariable logistic regression analysis to see the independent association of a risk 

factor with the occurrence of UTI. A p value less than or equal 0.05 was considered 

statistically significant in the final multivariable model. 

 

  

3.11 Ethical Considerations 

The research project was approved and ethically cleared by Research and Ethics 

committee of CVASU. Ethical approval was also obtained from Bangabandhu 

Memorial Hospital, Foy‘s Lake, Chattogram. Informed written consent was obtained 

from the study participants. Urine culture and sensitivity results were reported to the 

physician for appropriate treatment. 
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CHAPTER-4 

RESULTS 

4.1 Urinary Tract Infection in Pregnant Women 

A total of 104 pregnant women with or without the symptoms of urinary tract 

infection (UTI), attending at the Bangabandhu Memorial Hospital, USTC for 

antenatal visit were enrolled in the study. Among them 31(29.81%, 95% CI: 21.23-

39.56) women were reported with UTI after having their urine samples positive for 

bacteriological culture testing. Furthermore, 9(18.75 %, 95 % CI: 8.94-32.62) of the 

104 participants were diagnosed with UTI without any symptoms, which were 

categorized as asymptomatic cases and 22 (39.29%, 95 % CI: 26.5-53.2) respondents 

were symptomatic UTI patients.  

4.2 Isolated Organisms in Samples 

Among the 104 samples of the participants, 13.4% (14, 95% CI: 7.5-21.5) were 

positive to Escherichia coli, 7.6% (8, 95% CI: 3.3-14.5) were positive for Klebsiella 

spp., Both Staphylococcus aureus and Enterococcus were found in 3.8% (4, 95% CI: 

1.05-9.5) of samples, and Pseudomonas spp. was found in 0.9% (1, 95% CI: 0.02-

5.2) of pregnant women. 
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4.3 Antimicrobial resistance profile of UTI organisms 

Among the 14 E.coli samples, highest number of isolates were sensitive to both     

 

4.3 Antimicrobial resistance profile of UTI organisms 

Among the 14 E .coli samples, highest number of isolates were sensitive to both 

imipenam (93%) and amikacin (93%). On the other hand, highest number of 

Klebsiella spp. were sensitive to amikacin (87.5%), gentamycin (87.5%) and 

imipenam (87.5%). In case of S. aureus, all the isolates were sensitive to amikacin 

(100%), cefuroxime (100%), ciprofloxacin (100%) and nitrofurantoin (100%). 

Similarly, all Enterococcus showed sensitivity to imipenam (100%). Furthermore, 

the single Pseudomonas spp. isolate was sensitive to amikacin, ceftriaxone, co- 

amoxiclave, imipenam and nitrofurantoin. 

In this study we found that, 28.6% E.coli were resistant to ciprofloxacin, co-

amoxiclave, and gentamycin respectively. In case of Klebsiella spp, one fourth were 

resistant to ceftriaxone, cefuroxime and ciprofloxacin. Meanwhile, the single 

Pseudomonas spp. isolate was resistant to ciprofloxacin and gentamycin.  

Antimicrobial susceptibility patterns of the isolates were interpreted following the 

guidelines of Clinical and Laboratory Standard Institute (CLSI). The susceptibility 

patterns of the isolates are shown in Table 4.1. 

45.10%

25.80%

12.90% 12.90%

3.30%

Organisms found in Bacteriological cultute test 
of urine samples (N=31)

Escherichia. Coli Klebsiella spp. Staphylococcus aureus Enterococcus Pseudomonas spp.

Figure 4.1: Distribution of different organisms based on their Bacteriological culture test 

performance. 
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Table 4.1  Antimicrobial resistance pattern of UTI causing bacterial isolates 

Antibiotics E. coli Klebsiella spp . Staphylococcus 

aureus 

Enterococcus Pseudomonas spp . 

S % 

(n) 

I% 

(n) 

R% 

(n) 

S% 

(n) 

I% 

(n) 

R

% 

(n) 

S% 

(n) 

I% 

(n) 

R

% 

(n) 

S% 

(n) 

I% 

(n) 

R

% 

(n) 

S% 

(n) 

I% 

(n) 

R% 

(n) 

Amikacin 93% 

(13) 

0% 

(0) 

7% 

(1) 

87.5

% (7) 

0%

(0) 

12.

5%

(1) 

100

% 

(4) 

0% 

(0) 

0%

(0) 

75

% 

(3) 

0% 

(0) 

25

% 

(1) 

100% 

(1) 

0% 

(0) 

0% 

(0) 

Ceftriaxone 78.5

% 

(11) 

7.0

% 

(1) 

14.5

% 

(2) 

75% 

(6) 

0% 

(0) 

25

% 

(2) 

50% 

(2) 

25

% 

(1) 

25

% 

(1) 

75

% 

(3) 

25

% 

(1) 

0% 

(0) 

100% 

(1) 

0% 

(0) 

0% 

(0) 

Cefuroxime 64.3

%  

(9) 

14.3

% 

(2) 

21.4

% 

(3) 

62.5

%(5) 

12.

5 

(1) 

25

% 

(2) 

100

% 

(4) 

0% 

(0) 

0% 

(0) 

50

% 

(2) 

0% 

(0) 

50

% 

(2) 

0% 

(0) 

10

0% 

(1) 

0% 

(0) 

Ciprofloxacin 57.1

% (8) 

14.3

% 

(2) 

28.6

% 

(4) 

50% 

(4) 

25

% 

(2) 

25

% 

(2) 

100

% 

(4) 

0% 

(0) 

0% 

(0) 

75

% 

(3) 

0% 

(0) 

25

% 

(1) 

0% 

(0) 

0% 

(0) 

100

% 

(1) 

CO- 

Amoxiclave 

64.3

% (9) 

7.1

% 

(1) 

28.6

% 

(4) 

75% 

(6) 

12.

5% 

(1) 

12.

5% 

(1) 

50% 

(2) 

25

% 

(1) 

25

% 

(1) 

75

% 

(3) 

25

% 

(1) 

0%

(0) 

100%

(1) 

0%

(0) 

0% 

(0) 

Gentamycin 71.4

% 

(10) 

0% 

(0) 

28.6

% 

(4) 

87.5

% (7) 

0% 

(0) 

12.

5% 

(1) 

75% 

(3) 

0% 

(0) 

25

% 

(1) 

50

% 

(2) 

25

% 

(1) 

25

% 

(1) 

0% 

(0) 

0% 

(0) 

100

% 

(1) 

Imipenam 93% 

(13) 

7% 

(1) 

0% 

(0) 

87.5

% (7) 

0% 

(0) 

12.

5% 

(1) 

75% 

(3) 

25

% 

(1) 

0% 

(0) 

10

0% 

(4) 

0% 

(0) 

0% 

(0) 

100% 

(1) 

0% 

(0) 

0% 

(0) 

Nitrofurantoin 71.4

% 

(10) 

7.1

% 

(1) 

21.5

% 

(3) 

75% 

(6) 

25

% 

(2) 

0% 

(0) 

100

% 

(4) 

0% 

(0) 

0% 

(0) 

50

% 

(2) 

25

% 

(1) 

25

% 

(1) 

100% 

(1) 

0% 

(0) 

0% 

(0) 

 

 

4.4  Multidrug Resistance Pattern (MDR) of UTI causing bacteria 

Among the all E. coli 14.29% isolates showed resistance against more than three 

groups of antimicrobials, 12.50% in case of klebsiella spp. and 25% for 

enterococcus. 
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4.5 Factors associated with UTI  

In Unuvariable logistic regression, history of catheterization [p= 0.003], clinical 

symptoms like, anaemia [p=0.009], frequent urination [p=0.200], lower abdominal 

pain [p=0.006], urgency and dysuria [p=0.038 and 0.206 respectively] were found to 

be significantly associated with UTI among pregnant women and were to be a 

candidate for multivariate logistic regression analysis. (Table 4.2) 

The result of multivariate analysis revealed that pregnant women  with UTI  had a 

history of lower abdominal pain which was 4.9 times more observable then other 

symptoms. The odds of having UTI among pregnant women who have previously 

indwelling catheter were 19.1 times higher than the odds in pregnant women who 

have not previously indwelling catheter [p=0.023] (Table 4.3). 

 

E. coli Klebsiella spp. Enterococcus S. aureus Pseudomonas 
spp.

1 group 21.43% 25% 25% 25% 0%

2 group 28.57% 25% 25% 0% 100%

≥3 group 14.29% 12.50% 25% 0%

21.43%
25% 25%

25%
28.57%

25% 25%

100%

14.29% 12.50%

25%

MDR Pattern of the Organisms

1 group 2 group ≥3 group

Figure 4.2 Multidrug Resistance Pattern (MDR) of UTI causing bacteria 
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Table 4.2: Output of univariable  logistic  regression  analysis  to identify the effect of 
different related factors on UTI 
 

Variable Category 

(N) 

No. of 

UTI 

patients 

 

Prevalence 

(95%CI) 

p-value 

(chi 

square) 

OR 

(95% 

CI) 

p value 

(univariable 

logistic 

regression) 

Sanitation Well 

cleaned 

(11) 

2 18.18% 0.046 Ref  

 Moderately 

Hygiene 

(28) 

7 25.0% 1.49 

(0.25-

8.67) 

0.651 

 Dirty (65) 22  2.30 

(0.45-

11.58) 

0.312 

Parity Primiparity 

(31) 

8 25.81% 0.561 Ref  

 Multiparity 

(73) 

23 31.51% 1.32 

(0.51-

3.39) 

0.562 

Trimester After 12 

weeks (71) 

19 26.76% 0.319 Ref  

 Up to 12 

weeks  (33) 

2 36.36% 1.56 

(0.64-

3.78) 

0.321 

Previous 

history of UTI 

No (87) 24 27.59% 0.263 Ref  

 Yes (17) 7 41.18% 1.83 

(0.62-

5.37) 

2.67 

History of 

Catheterization 

No (95) 23 24.21% <0.0001 Ref  

 Yes (9) 8 88.89%  25.04 

(2.97-

210.99) 

0.003 

History of 

diabetes 

No (94) 27 28.72% 0.459 Ref  

 Yes(10) 4 40.00% 1.65 

(0.43-

6.32) 

0.462 

History of 

anaemia 

No (94) 24 25.53% 0.003 Ref  

 Yes(10) 7 70.00% 6.80 

(1.62-

28.43) 

0.009 

Frequent 

urination 

No (85) 23 27.06% 0.195 Ref  

 Yes (19) 8 42.11% 1.96 

(0.70-

5.48) 

0.200 

Lower 

abdominal 

pain 

No (82) 19 23.17% 0.004 Ref  

 Yes (22) 12 54.55% 3.97 0.006 
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(1.48-

10.63) 

Urgency of 

urination 

No (94) 25 26.20% 0.028 Ref  

 Yes (10) 6 60.00% 4.14 

(1.07-

15.89) 

0.038 

Dysuria No (96) 27 28.13% 0.194 Ref  

 Yes (8) 4 50.00% 2.55 

(0.59-

10.95) 

0.206 

Fever No (101) 30 29.70% 0.892 Ref  

 Yes(3) 1 33.33% 1.18 

(0.10-

13.55) 

0.892 

 

 

 

Table 4.3: Multivariable logistic regression model of risk factors for the UTI 

Factor Category OR 95% CI P 

History of 

Catheterization 

No Ref - 0.023 

Yes 19.1 1.50-242.6 

Lower 

abdominal pain 

No Ref - 0.020 

Yes 4.9 1.27-19.01 
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Chapter 5 

Discussion 

Urinary tract infections (UTI) are the most common bacterial infections during 

pregnancy . Untreated UTI can be associated with serious obstetric complications. 

The present study was conducted to determine the prevalence of UTI among  

pregnant women,  their risk factors,  bacterial agents and their antibiotic 

susceptibility pattern . UTI  can be both symptomatic and asymptomatic. A total of 

104 pregnant women were enrolled In this study. Of these, thirty (31) urine samples 

gave significant growth amounting to 29.81% prevalence (95% CI: 21.23 - 39.56),  

which is nearly similar to  K. Perveen (2011 ), Uttara Adhunik Medical College, who 

reported prevalence  of 26.0%. The prevalence rate was also showing similarity with 

the study done by M Shaheen (2016), Menoufia University, Egypt. And it was 

32.0%. UTI can be both symptomatic and asymptomatic.  In present study, 

prevalence of asymptomatic bacteriuria(ASB)  was 18.75 % (95 % CI: 8.94-32.62) 

and symptomatic bacteriuria (SB) was 39.29% (95 % CI: 26.5 - 53.2)  which was 

near to similar. A study done by Shankar (2018), showed the prevalence of ASB was 

17% which was incongruent with current study. It is also observed that prevalence of 

ASB was 21.2% in Ethiopia (Tadesse , 2018), 29.5% in Nigeria (Izuchukwu, 2017). 

The different levels of ASB across different states within the country and different 

countries might be due to the differences in related factors, such as the sample size, 

geographical differences, social habits prevalent in the community, and the health-

related practices (Tadesse , 2018 ). In our study, a big amount of women with 

bacteriuria were asymptomatic. The  availability of asymptomatic cases  have 

relevance with respect to screening procedures in LMIC. A symptomatic approach to 

UTI will miss the majority of cases and the opportunity for intervention-treatment to 

prevent maternal morbidity and adverse pregnancy outcomes. While urine culture 

is standard of care in high income countries (HIC), it is typically costly and requires 

laboratory resources, infrastructure, and personnel and is not feasible in many low 

middle income countries(LMIC) settings. The diagnostic accuracy of urine dipstick 

and gram stain for diagnosis of ASB is poor, with particularly low sensitivity 

(Rogozinska  et al.,2016;  Ajayi et al.,2010 ). Lower cost, feasible, and accurate point 

of care methods/diagnostics for screening for ASB are urgently needed to improve 

detection and management of UTI in LMICs. 
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The majority of the isolates were gram negative E.coli (45.10%), followed by 

klebsiella spp. Which was (25.80%) and then enterococcus spp.(12.90%).The gram 

positive staphylococcus aureus was (12.90%) and pseudomonas aeruginosa was 

(3.30%). Simillar result was observed in a study done by S. khanum,2016, BERDEM 

where E.coli was the predominant isolated pathogen followed by klebsiella spp. 

Which was 50.4% and 20.0% respectively. This is similar to most other studies 

throughout the world where E. coli has been consistently the predominant organism 

causing UTI (Enayet, 2022 ; Okonko et al., 2009 ) The major contributing factor for 

isolating higher rate of E. coli is due to urine stasis in pregnancy which favors for E. 

coli strain colonization ( Imade  et al., 2010 ;  Moghadas , 2009 ). The high ratio of  

E.coli  is also due to the presence of  this bacteria in the feces, thus it cause 

autoinfection . In addition, after gaining  entry to the bladder  E. coli are  able to 

attach to the bladder wall and form a biofilm that resists the body‘s immune 

response. Other studies of UTI etiology in Bangladesh have similarly reported a 

predominance of gram negatives, particularly E. coli, which comprised 59–75% of 

isolates, and Klebsiella species, which ranged from 6 to 11% of isolates (Haque et 

al., 2015 ; Majumder et al., 2014]. In a 5-year, large, prospective study of pregnant 

women in a tertiary care hospital in India,  E. coli and klebsiella  were the most 

common uro-pathogens (42 and 22% of isolates, respectively) (Rizvi et al., 2011).  

According to our study, 14.29 % of E. coli isolates causing UTI in pregnant women 

demonstrated multidrug resistant pattern (resistance to equal or more than three 

antimicrobial groups), 12.50 % for Klebsiella spp., and 25% for Enterococcus. In the 

instance of Chelkeba et al. (2022), a higher percentage was observed where E. coli, 

Klebsiella species, Staphylococcus aureus, and Coagulase negative staphylococci 

have multidrug resistance proportions of 83%, 78%, 89%, and 78%, respectively. 

However, the study by Chelkeba et al.(2022). included a large range of sample sizes. 

The majority of E.coli isolates were susceptible to both imipenam (93 %) and 

amikacin (93 %). On the other hand, the most Klebsiella spp. were sensitive to 

amikacin (87.5%), gentamycin (87.5%), and imepenam (87.5%). In the instance of S. 

aureus, all isolates were sensitive to amikacin (100%), cefuroxime (100%), 

ciprofloxacin (100%), and nitrofurantoin (100%). Similarly, imepenam sensitivity 

was found in all Enterococcus strains (100%). Furthermore, amikacin, ceftriaxone,ll 

effective against the single Pseudomonas spp. isolate. This finding is comparable 

with a study conducted in a Tertiary Care Hospital, Bangladesh (Khanum et al., 
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2016), Dessie, Ethiopia (Ali et al., 2018), Addis Ababa, Ethiopia(Wabeet al., 2020; 

and Chelkeba et al., 2022). 

The study found that 28.6% of E.coli were resistant to ciprofloxacin, co-amoxiclave, 

and Gentamycin in this study. One-fourth of Klebsiella spp. tested positive for 

ceftriaxone, cefuroxime, and ciprofloxacin resistance. Meanwhile, ciprofloxacin and 

gentamycin resistance was found in a single Pseudomonas spp. sample. This is in 

line with a study carried out IBN SINA Diagnostic Center, Badda, Bangladesh (Alam 

et al., 2017) and in Hussain Memorial Hospitals, Lahore, Pakistan (Asmat et al., 

2020). 

The high resistance to ciprofloxacin, amoxicillin, and gentamycin found in this study 

could be due to the easy availability of antibiotics in local pharmacies and frequent 

antibiotic prescriptions by doctors without antimicrobial susceptibility testing. 

In this population, catheterization was a major risk factor for UTI, as was the 

presence of lower abdomin pain in the respondents. According to Ali et al., 2022, the 

risk of UTI was 3.2 times higher in pregnant women who previously had to use an 

indwelling catheter than in pregnant women who had never used one. Other studies 

(Chowdhury et al., 2021; Wabe et al., 2020; and Edae et al., 2020) were supporting 

our findings that catheterization history increased the risk of UTI with pregnant 

women. 

Lower abdomen pain was the most common symptom among pregnant women with 

UTI, according to our study and this finding was in harmony with Tabassum et al., 

(2021); Asmat et al.,(2021)and Acherjya et al., (2018). A common symptom was 

lower abdomen pain (Ali et al., 2022). 

 Poor hygiene habits are more common in young first-time mothers and those with 

low socioeconomic position, making them more susceptible to urinary tract 

infections (Schnarr et al., 2008) but in further analysis, our study did not find it 

significant. However, several of the impacts of this study's univariable analysis were 

shown to be insignificant in multivariable models, which could be due to the study's 

low power due to the small number of data.  
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Chapter 7 

Conclusion 

This study was undertaken to evaluate the prevalence of  urinary tract infecton (UTI) 

in pregnant women, associated risk factores ,bacteriological profile and antibiotic 

sensitivity pattern in BBMH in USTC. The incidence of urine culture positivity was 

29.81% where incidence of asymptomatic bacteriuria(ASB) and symptomatic 

bacteriuria( SB) was 18.75% and 39.29% respectively. E.coli was the predominant 

isolates among the study groups which showed highest sensitivity to imipenam and 

amikacin. In our study ,E.coli isolates demonstrated multi drug resistant pattern. In 

the study, second highest predomiant organisms were Klebsiella spp. Which showed 

sensitivity to amikacin ,gentamycin and imepenam. The high resistance to 

ciprofloxacin, amoxicillin, and gentamycin found in this study.  More than half of the 

isolated bacteria had multiple drug-resistant features. Therefore, periodic and 

continuous urine culture for screening and diagnosis is mandatory to reduce the 

consequence of UTI and multidrug resistance bacteria in pregnancy. 
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Chapter 8 

                        Limitations and Recommendation  

Limitations of the study 
 

1. The study population was selected from one selected hospital in chattagram, so 

that the result of the study may not reflect the exact picture of the country. 

2. The study was conducted at a very short period of time. 

3. Small sample size was also a limitations of the present study. Therefore, in a future 

further study may be under taken with large sample size. 

Recommendation 

Further large scale study should be conducted to identify low-cost, feasible, and 

accurate methods for UTI screening and to address high rates of antibiotic 

resistance in low middle income countries (LMIC). 
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                                       Appendix 

❖ Section: 1   Patient’s Demographic Data:  

  •  Patients Name : 

  •  Age :  

  •  ABO- blood group :    A+ ve/ A- ve/    / B+ ve/ / B- ve/   / O+ ve/ / O- ve/   

  / AB+  ve/   AB- ve/  

❖ Section-2: Patient’s Socio-Economic Information: 

   . Address :  

   • Patients occupation : 

   • Patients educational Level: 

1)  Illiterate  (0 yrs)    

2)  Primary  (0- 5 yrs)  

3)   Higher secondary or more (> 5yrs  

  

 • Name of the husband: 

  

 • Husband‘s educational qualifications: 

1)    Illiterate ( 0 yrs )    

2)    Primary  (  0- 5 yrs )    

3)   Secondary or more ( >5yrs ) 

 • Household income: 

 

1. Tk.      15,000  -  Tk 25,000,  

2. Tk.     >25,000 – Tk 35,000    

3. Tk.     > 35,000 

 

    .Sanitation Status  

              1.   Dirty     

              2.   Moderately clean   

              3.    Hyagenic     

 

        • Family type:    

                Single family (       )      
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                Joint family   (       ) 

 

 ❖ Section 3: Clinical Data 

      Aneamia : 

                      present 

                       absent 

      Weight : 

 

     Gestational Period :  

 1
st
 trimester   ( 0  -  3 )  months 

                 2
nd

 trimester  (4  –  6 )  months 

                 3
rd

 trimester   (7  -   9)   months 

 

    Gravida :  

           Primigravida :          

           Multigravida : 

 

  Clinical symptoms   

  

 • Feeling of pain or burning (embarrassment) during urine : Yes  (   )       No  (   ) 

 • It is often necessary to urinate more than usual                 : Yes (   )       No  (   )  

• Blood is released with urine                                               : Yes (   )       No  (   )  

• lower abdominal pain                                                         : Yes  (   )       No (    ) 

 • Is there any fever, sweating, urine leak ?                           : Yes  (   )      No  (   )  

• Waking up from sleep to peer tendency                             : Yes  (   )       No  (   ) 

. History of previous UTI                                                      : Yes  (  )        No  (   )  

 History of catheterization or other instrumentation              : Yes  (   )      No (   )   


