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Background:    Urinary tract infection is the most common bacterial infection in children and adults, 

especially females. Among urinary tract infection caused by bacteria, Streptococcus agalactiae can 

cause periodic, temporary, or persistent infection in women. The aim of this study was to evaluate the 

prevalence of S. agalactiae isolated from urine samples in pregnant women referred to Qom hospitals, 

Iran. 

Methods:   In this descriptive study, 1264 pregnant women suspected for urinary tract infection were 

assessed. Midstream urine specimens collected from pregnant individuals in Ali-ibn-AbiTaleb hospital 

medical laboratory were passaged on blood agar media. Streptococcus agalactiae was detected using 

phenotype-based tests. Then, antibiotic susceptibility tests were conducted using the disc diffusion 

method according to CLSI protocols. 
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Introduction 

 

   Urinary tract infections (UTIs) include bladder and 

kidney, are more common in women  (1). UTIs can 

be both symptomatic and asymptomatic due to 

presence or absence of symptoms (2, 3). Among the 

aggravating factors of UTI in pregnant women with 

diabetes are: anemia, increasing gestational age and 

urinary tract disorders (4). Also, anemia can be an 

additional outcome of UTI in pregnant women. So, 

the diagnosis and treatment of bacteriuria during 

pregnancy is very important (5, 6).  

   Streptococcus agalactiae, also known as Group B 

Streptococcus (GBS) is a commensal organism in 

the urogenital tract and rectum in approximately 

25% of the healthy adult female (7, 8). The 

bacterium is the leading cause of bacterial 

meningitis, pneumonia, and sepsis in human infants 

(9). In addition, GBS is increasingly associated with 

invasive infections in not only pregnant women, but 

also non-pregnant adults. Such an infection is  

particularly seen in women with underlying 

conditions such as diabetic mellitus, malignancy, 

liver disease, and the elderly population (10, 11). 

GBS has also emerged as a significant cause of acute 

UTI in adults, especially in the pregnant women 

(12).  

   The CAMP test is one of the diagnostic approaches 

which is routinely used for S. agalactiae (13, 14). 

This test is based on the CAMP factor that enlarges 

the area of hemolysis formed by the β-hemolysin 

elaborated from Staphylococcus aureus (13, 14). 

Hippurate hydrolysis test is an alternative test which 

can be used for detection of S. agalactiae (15). This 

bacterium is also sensitive to bile salts (16). S. 

agalactiae consists of an antiphagocytic 

polysaccharide capsule which is one of the most 

important virulence factors of this pathogen (17, 18). 

Based on antiserums reacting to S. agalactiae’s 

capsule, this bacterium is classified into 9 serotypes, 

among which Ia, Ib, II, III, and V serotypes are 

classified as human pathogens (19, 20). 

Interestingly, this bacterium is a natural member of 

the intestinal microbiota which can be also detected 

in the vagina (with a prevalence of about 10% to 

30%). It is noteworthy that infants may become 

infected with S. agalactiae during natural birth 

through the birth canal.  

   S. agalactiae-associated neonatal infections, 

including meningitis, pneumonia, and septicemias 

have been also reported. S. agalactiae can cause 

septicemia or pneumonia in 7-day-old newborns. It 

can also cause septicemia and meningitis in 7-90-

day-old newborns. Newborns’ meningitis symptoms 

are not like adult meningitis and lack of neck 

stiffness and other non-specific symptoms such as 

fever or vomiting may lead to delayed diagnosis of 

the infection (21). However, S. agalactiae neonatal 

infections have been rarely reported (22).  

   Penicillin G is the most suitable antibiotic during 

childbirth, and ampicillin could be considered as an 

alternative. For maximum efficiency, penicillin G 

should be admitted at least four hours before child 

birth. Cephazolin is recommended for women who 

are allergic to penicillin and are in danger of 

anaphylactic shock. Clindamycin and erythromycin 

are used for women with high anaphylactic shock 

risk. Also, in case of penicillin allergy and 

antibiogram resistant results for clindamycin and 

erythromycin, vancomycin can be substituted (22). 

   In previous studies, a prevalence rate of 20.65% to 

26% have been reported for S. agalactiae in pregnant 

women. Therefore, the aim of this study was to 
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Results:   Out of 1264 pregnant patients, 17.64% were diagnosed with beta-hemolytic Streptococcus, 

and 13.37% were diagnosed with S. agalactiae. The highest rates of antibiotic resistance were found 

for Clindamycin and Erythromycin. In place, the lowest resistance rate was detected for Nitrofurantoin. 

The prevalence of resistance to Penicillin was about 33%. 

Conclusion:   Regarding the results of this research, it would be better to perform urine culture tests 

before week 34 of pregnancy and the last weeks of pregnancy. Also, our results showed that Penicillin 

can be replaced by alternative antibiotics before week 34 of pregnancy to prevent further S. agalactiae 

antibiotic resistance. 
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assess the prevalence of S. agalactiae in UTI-

pregnant women referred to Qom hospitals, Iran. 

 

Materials and Methods 

 

Sampling 

 

   This cross-sectional study was performed on 223 

urine specimens suspicious for S. agalactiae 

infection from total 1264 specimens gathered from 

patients admitted to Ali-ibn Abi Taleb hospital 

medical laboratory (March 2019 to January 2020). 

Information such as age, sex, urine analysis, and 

antibiotic data retrieved from antibiogram tests are 

all available in this research. Also, midstream 

specimens of urine were collected from outpatients 

suspected of UTI, which had not received any 

antibiotics and referred to the Pars hospital, a general 

private hospital in Tehran, Iran. The age range of the 

patients was from 1 to 96 years. 

 

Bacterial Isolation 

 

   Primary isolation of uropathogens was performed 

by a surface streak plate technique on Tryptic Soy 

agar (TSA) containing 5% sheep blood (BAP). Agar 

plates were incubated for 24 hours at 35°C in a 5% 

CO2 incubator (all media were provided from Merck 

Co., Germany). Then suspected colonies with beta-

hemolytic appearance, whose colony counts were 

≥104 CFU.mL-1, were examined by Gram staining 

and catalase test. The definitive identification of 

GBS isolates carried out using gram staining, 

catalase test, CAMP reaction, bacitracin and 

trimethoprim sulfamethoxazole susceptibilities, bile 

esculin, and 6.5% NaCl tests (8). 

 

Antimicrobial Susceptibility  

  

   Antibiotic susceptibility testing was performed 

for 7 drugs covering all the seven antimicrobial 

categories comprising Penicillins, Cephalosporins 

(3rd generation), Cephalosporins (3rd generation 

(Oral), Macrolides, Folate pathway inhibitors, 

Lincosamides and Nitrofurantoins, were 

determined using the disc diffusion susceptibility 

test according to clinicalal and laboratory 

standards institute (CLSI) guidelines. Commercial 

antibiotic discs of Penicillin (10 unit), Ceftriaxone 

(30 μg), Cefixime (30 μg), Erythromycin (15 μg), 

Trimethoprim- sulfamethoxazole (30 μg), 

Clindamycin (2 μg), Nitrofurantoin (300 μg) 

(MAST Diagnostics, Merseyside UK) were used in 

disc diffusion test. Then, MDR/XDR/PDR 

phenotype of these isolates was established 

according to the results obtained from the disc 

diffusion test. Briefly, multidrug-resistance 

(MDR) was defined as resistance to at least three 

or more different classes, extensive drug-

resistance (XDR) was defined as resistance to at 

least one agent in all but two or fewer antimicrobial 

categories and pan drug-resistance (PDR) was 

defined as resistance to all agents in all 

antimicrobial categories (23, 24). 

 

Results 

 

   Among 1264 urine specimens of Ali-ibn Abi 

Taleb hospital medical lab pregnant clients, 223 

cases were suspicious for beta-hemolytic 

Streptococcus (17.64%) and 169 cases were 

positive for S. agalactiae. Other urine culture 

results are given in table 1. Urine analysis data of 

169 pregnant women with S. agalactiae infection 

are available in table 2. 

Furthermore, FBS (Fasting Blood Sugar) and 

OGTT (Oral Glucose Tolerance Test) results for 

113 persons (out of 1264 persons) were higher 

than the normal range, of which 14 people among 

them suffered from S. agalactiae infection. 

Besides, every positive culture for S. agalactiae 

was determined in terms of colony count. Thus, 

colony count for 161 cases was less than 40,000 

CFU/ml, which 57 of them was less than 10,000 

CFU/ml, and colony count for only 8 cases was 

more than 70,000 CFU/ml. There have been no 

recorded reports about premature delivery neither 

any problem during childbirth nor suspicious 

cases for neonatal septicemia or meningitis in Ali-

ibn Abi Taleb hospital. Among all 223 suspicious 

specimens for S. agalactiae, 169 Streptococcus 

agalactiae, 16 Enterococcus sp., 6 group D 
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Streptococcus, and 32 non-ABD Streptococcus 

cases were reported. Results of antibiotic 

resistance and their susceptibility evaluation are 

available in table 3. According to figure 1, the 

highest resistance is related to clindamycin and 

erythromycin (53.25%), and the lowest resistance 

belongs to nitrofurantoin (7. 1%). In the studied 

population, among 169 specimens positive for S. 

agalactiae, 1 PDR case (0.59%), 24 XDR cases 

(14.2%), 30 MDR cases (17.75%) were reported. 

Also, 114 cases (67.45%) were not classified in 

any resistance category and they were considered 

as negative. (Figure 2). 

 

Discussion    
 

   S. agalactiae barely causes any significant 

infection in pregnant women, but its transmission 

during childbirth to the newborn is worrying. There 

is no way to prevent this transmission. Despite 

medical progression over the past decades, many 

newborns die every year due to the S. agalactiae 

infection (24). According to previous studies, the 

prevalence rate of S. agalactiae in Iran tend to be 

very different from 9.1% to 22.7% (12,13). The rate 

of S. agalactiae isolation in other parts of the world 

included USA (27.2%), India (2.3%), Poland 

(17.2%), France (16.7%), and Thailand (19.2%) 

(14). In this study, among 1264 clients of Ali-ibn 

Abi Taleb hospital medical lab, 223 persons were 

suspicious for S. agalactiae, which 169 of their 

urine culture results were positive for S. agalactiae. 

In other words, 13.37% of our cases were 

diagnosed with S. agalactiae infection, which is 

conforming to the global analytical findings (25). 

In the previous study in Iran, susceptibility to 

penicillin, clindamycin, vancomycin, and 

ampicillin was reported 100%, and 61.5% for 

erythromycin (26). This rate of resistance was 

much higher than our study. 

   Excessive use of penicillin, as the first treatment 

choice or high doses of this antibiotic has led to an 

increased rate of Penicillin resistance. To reduce 

resistance to penicillin, the use of other antibiotics 

such as clindamycin and erythromycin are suitable 

(27). 

   Quiroga et al have reported around 7.6% S. 

agalactiae prevalence in 1121 pregnant women. 

Quiroga et al have also shown that all of the 

detected  S. agalactiae isolates have been 

susceptible to penicillin, ampicillin, and 

vancomycin. Also, the frequency of sensitivity 

among the studied strains to nitrofurantoin, 

trimethoprim, sulfamethoxazole, and tetracycline 

was 98.3%, 46.8%, and 29%, respectively (28).  

   Regarding previous study, which respectively 

reported 95.3% and 100% S. agalactiae 

susceptibility to nitrofurantoin, our findings show 

92.9% susceptibility to nitrofurantoin as well. Such 

findings highlight the fact that nitrofurantoin may 

be highly effective against symptomatic and non-

symptomatic S. agalactiae bacteriuria (29). 

   S. agalactiae UTIs is more common in 21-33 

(33% female) and it is less common in 51-60 year-

old persons (30). According to our findings, the 

lowest prevalence rate is for under 20 and over 40-

year-old individuals. Among the 21-35 age 

category, the highest infection rate belongs to 26- 

30-year-old individuals. There is a meaningful 

correlation between S. agalactiae UTIs rate and 

sexual activity of different age categories. In this 

study, due to the number of reported pyurias, 

epithelial cell detection, and clients’ history, 37 of 

them had urinary tract infection history, among 

which 17 persons (10.05%) had dysuria and 

abdominal pains. Besides, in the matter of colony 

count, only 8 cases have been reported with more 

than 70,000 CFU/ml. The colony count in the rest 

cases were less than 40,000 CFU/ml. It shows that 

the S. agalactiae UTIs is mostly non-symptomatic. 

   In another research, Hamedi et al reported GBS 

prevalence in 200 pregnant women. All GBS 

isolated from mothers were involved with 

premature rupture of membranes (at least 18 hours 

before delivery). In terms of S. agalactiae detection 

in the vagina, there was a significant correlation 

between mothers and infants (31-34). 
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Candida sp. Staphylococcus 

aureus 
Staphylococcus 

saprophyticus 
Pseudomonas 

aeroginosa 
Enterobacteriaceae Streptococcus 

agalactiae 
Beta-

hemolytic 

streptococcus 

No growth 

19 10 5 8 89 169 223 910 

 

 

Proteinuria Blood Glycosuria Ketonuria Crystal WBC* <10 Epithelial cells <10 

29 18 3 2 12 11 19 
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Table 1.    Diversity of the micribes detected by urine culture test. 

Table 2.   Urine analysis data of 169 pregnant women with S. agalactiae infection. 
 

Table 3.   Results of antibiotic resistance and their susceptibility test. 
 

Antibiotics Concentration Resistant  Sensitive 

Penicillin (19) 10 unit  57 112 

Erythromycin (19) 15 μg  90 79 

Clindamycin (CC) 2 μg  90 79 

Cefixime (CFM) or 

Ceftriaxone (CRO) 

30 μg  12-17 140 

Nitrofurantoin (FM) 300 μg  12 157 

Cotrimoxazole (SXT) 1.25/ 23.75 μg  75 94 
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Conclusion 

 

   Considering the detection rate of S. agalactiae in 

pregnant women and high antibiotic resistance, the 

potential risk of transmission of infection to 

newborns and the risk of contracting the disease in 

mothers, it is important to conduct such studies in 

wider geographical scales. 
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