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1. INTRODUCTION 

Group B streptococcus (GBS), also identified as 

Streptococcus agalactiae, are part of the vaginal 

microbiota. GBS are non-motile, non-spore 

forming, catalase negative Gram-positive cocci, 

which grow facultative anaerobically. On blood 

agar, GBS appear as smooth, flat, grayish color 

colonies with a diameter of 0.6-1.2m [1]. GBS 

can cause meningitis, sepsis, and pneumonia, 
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Abstract 

Background: We determined the colonization rate of Group B streptococcus (GBS) and the antibiotic 

resistance profiles among pregnant women in Kuwait, and established the association between the colonization 

rate and age group and clinical status.  

Methods: The study was in Farwaniya Hospital in Kuwait in 2014 and 2016. Included were pregnant women 

≥ 35 weeks of gestation, of whom vaginal specimens were tested. Data were also collected on neonatal 

infections, including swabs from eyes, ears and skin. Basic descriptive statistical analysis was applied. 

Results: We included 2,830 women and 1,525 neonates. The GBS colonization rate in women was 

approximately 20% in both years. There was a (statistically not significant) higher colonization rate of 20.0% 

among women aged 26-30 years compared to the lowest colonization rate of 18.5% in the > 30 years’ age 

group in 2014 (p = 0.763); a similar (statistically significant) trend is shown in 2016 (p = 0.010). In all women 

with GBS, 6% were positive for vaginitis and 25% for Candida. There was no statistical significant association 

between GBS colonization and vaginitis in 2014 (p = 0.965) and 2016 (p = 0.091), but there was an association 

between GBS colonization and candidiasis in both years. Overall, 25.3% and 24.1% of pregnant women 

carrying GBS were infected with Candida in 2014 and 2016, respectively (p > 0.05). All GBS isolates were 

susceptible for penicillin G, cefotaxime and vancomycin, while approximately 20% were resistant to 

clindamycin and erythromycin. GBS infection in neonates was around 4%. 

Conclusion: GBS colonization rates in women and infection in neonates where comparable in 2014 and 2016. 

GBS colonization rates were higher in women of non-Kuwaiti origin, coming mainly from India, Pakistan, 

Philippines, and Bangladesh. 
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especially in newborn infants. In (female) adults 

GBS can be the causative agent of urinary tract 

infections and postpartum infections [2].  

Infants with GBS infections usually present with 

a range of symptoms such as respiratory distress 

and sepsis within the first 24-48 hours of life [2]. 

GBS is a leading cause of death among newborn 

infants globally. The type and severity of 

infections depend on the age of the newborn. 

Infections occurring within the first week of life 

are classified as early onset disease whereas 

infections occurring in the later neonatal period 

are called late onset infections [3]. Risk factors 

for early onset GBS disease include low birth 

weight, preterm birth and premature rupture of 

membranes. The incidence of neonatal infections 

due to GBS ranges between 0.5 and 4% whereas 

the incidence of GBS colonization in pregnancy 

ranges between 5 and 30% [4].  

Penicillin G is the preferred and most common 

drug used to treat GBS infections. However, 12% 

of pregnant women are reported to be allergic to 

penicillin and therefore alternative options such 

as erythromycin and clindamycin are suggested 

[3]. In case of allergy to both types drugs, 

vancomycin, teicoplanin or cephalosporin are 

recommended [1]. Because GBS is 

acknowledged as a primary cause of neonatal 

infections, it is vital to control the disease. 

According to the American College of 

Obstetricians and Gynaecologists, antenatal 

screening of pregnant women is highly 

recommended to control and manage GBS 

infections. This screening approach involves all 

pregnant women between the 35th and 37th week 

of pregnancy [1] and includes the collection of 

vaginal swabs for culture. Patients of which the 

swabs are positive for GBS are treated with 

antimicrobial therapy [4]. 

The objectives of this study were i) to determine 

the prevalence of GBS and antibiotic resistance 

profiles among pregnant women in Kuwait, and 

ii) to establish the association between the 

colonization rate, age group and clinical status 

(vaginitis and candidiasis). 

2. METHODS 

2.1. Subjects  

This study was based on data from the Farwaniya 

Microbiology Laboratory of the Farwaniya 

Hospital, a public hospital of 1,200 beds in 

Kuwait serving one million patients annually. 

The hospital has an obstetrics and gynecology 

department that delivers 8,000 children annually.  

The laboratory logbook was reviewed by the first 

author for the periods January 1st to June 30th in 

2014 and 2016, respectively. All pregnant 

women ≥ 35 weeks of gestation who attended the 

antenatal care clinic during those two periods and 

from whom vaginal specimens were tested were 

included in this study. In the same study period, 

another data set was collected regarding neonatal 

infections, including swabs from eyes, ears and 

skin (umbilicus) collected at the labor room for 

the presence of GBS. 

A screening policy was introduced in 2015. All 

pregnant women ≥ 35 weeks of gestation were 

asked to provide a vaginal swab between 35 and 

37 weeks of gestation for examination for GBS. 

If positive, a notification was sent to the labor 

ward prior to labor so that the patient received 

antibiotic therapy at least 4 hours before labor or 

during labor. In addition, the pediatric ward was 

also notified to test the baby directly after birth 

and provide treatment if necessary (if any 

bacterial infection was present). Prior to 2015, no 

screening policy was in place and therefore the 

treatment for infected newborn babies was 

delayed. 

2.2. Sample Collection and Culture 

The vaginal swabs were collected according to 

the current Center of Disease Control (CDC) 

guidelines from women ≥ 35 weeks of gestation. 

Swabs from the low vagina were collected and 

placed into a non-nutritive transport medium 

(Stuart’s media) [2]. The swabs were processed 

in the Farwaniya microbiological laboratory 

according to standard methods [1]. The swabs 

were inoculated onto Tryptic soy agar plate with 

a concentration of 5% sheep blood (BA), 

chocolate agar plate and Sabouraud agar plate. 

The chocolate agar plates were incubated at 5% 

CO2 for 48 hours at 37C and the other plates at 

37C for 48 hours. From all colonies growing on 

Sabouraud agar a wetmount preparation was 

done and if yeast cells were visible the germ tube 

tests were performed. This was done by 

inoculating the colonies in undiluted plasma 

followed by incubation for 4 hours at 37oC and 

microscopically assessed for the presence of 

germtubes. 

From each neonate three swabs were collected 

(eye, ear and skin) and inoculated on blood agar 

and MacConkey plate under aerobic conditions at 
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37C for 48 hours. At the same time, the swabs 

were further cultured on chocolate agar plate and 

optochin disk was added and incubated under 

CO2 at 30C for 48 hours. Finally, the ear swabs 

were cultured on Sabouraud’s agar plates, which 

were incubated at 30C and read after 48 hours. 

2.3. Direct Smear Gram Stain 

The vaginal swabs were Gram stained and 

examined for bacterial vaginosis using the 

Nugent criteria, and the presence of clue cells and 

Candida. The smears were then evaluated for 

Candida vaginitis and were assessed for a 

possible correlation with GBS colonization [5]. 

2.4. GBS Isolates 

After incubation of the agar plates, beta-

hemolytic colonies were Gram stained and the 

Gram-positive cocci showing negative results 

with catalase testing were directly examined with 

Strept B grouping latex reagent. All the 

remaining negative cultures were left for further 

incubation for another 24 hours and then re-

examined. 

2.5. Susceptibility to Antimicrobial Agents 

The GBS strain BAA-611 was used as a control 

for susceptibility testing. Five different antibiotic 

disks were used: Penicillin G (10 M), 

clindamycin (2 M), erythromycin (50 M), 

vancomycin (30 M) and cefotaxime (30 M). 

 Clinical & Laboratory Standards Institute 

(CLSI) 2014 was used as a reference method 

(https://clsi.org/). The disk diffusion results were 

translated using the standard interpretative 

measures suggested by the National Committee 

of Clinical Laboratory Standards.  

2.6. Statistical Analysis 

GBS colonization was established for 2014 and 

2016 and described as frequencies and 

percentages. This was also done for the risk 

factors associated with GBS colonization. 

Antibiotic susceptibility profiles (susceptible vs. 

resistant) were described as percentages of the 

total number of isolates tested. For the evaluation 

of the efficiency of the screening policy, the 

number and percentage of positive individuals 

was determined and then compared between the 

two time periods. 

3. RESULTS 

In the two observation periods, 1,280 (2014) and 

1,550 (2016) women were included in the study. 

Of these women, 46% (590/1,280) and 40% 

(615/1,550) were Kuwaiti nationals in, 

respectively.  

Table1. GBS colonization, vaginitis and candidiasis according to age group and Kuwaiti nationality in pregnant 

women in 2014 

Variable GBS Colonization 

Total 

GBS Positive (%) 

P 

value 

 Nationality 

 

Nation

al 

 

Non- 

national 

 

Nation

al 

 

Non- 

national 

 

Nation

al 

Non- 

national 

All 

Age group 

(Year) 

Positive 

(n=245) 

Negative 

(n=1,035) 

   

 
 

21-25 25 40 125 160 350 16.6 20.0 18.6 
 

 
26-30 45 46 225 134 450 16.7 25.5 20.0 

>30 40 49 130 261 480 23.5 15.8 18.5 

Total  110 135 480 555 1,280 18.6 19.5 19.0 0.763 

Vaginitis (Clue cell)   
Vaginitis in GBS positive 

(%) 
 

Absent  105 125 455 520 1,205 - - - 
 

0.965 
Present  5 10 25 35 75 4.6 7.4 5.8 

Total  110 135 480 555 1,280    

Candidiasis 
   

Candidiasis in GBS 

positive (%) 
 

Absent 75 98 415 450 1,038 - - - 
<0.00

1 
Present     35 37 65 105 242 31.8 27.4 25.3 

Total  110 135 480 555 1,280    

The p value reflects the measure of association between the GBS colonization and the independent factors age, 

vaginitis, and candidiasis. 
 

Of the women screened for GBS colonization 

during the antenatal care program in 2014 and 

2016, 245 (19.1%) and 335 (21.6%) were 

confirmed positive for GBS. There was a higher 
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colonization rate of 20.0% among women 

belonging to the 26-30-year age group compared 

to the lowest colonization rate of 18.5% in the > 

30 age group in 2014 (p = 0.763). A similar and 

now statistically significant trend is shown in 

2016 (p = 0.010). In 2014, there was a high 

colonization rate of 19.5% among non-nationals 

compared to 18.6% among nationals (Table 1). In 

2016, the higher colonization rate of 23.0% was 

found among non-nationals compared to 19.5% 

among Kuwaiti nationals (Table 2). There was no 

statistical significant association between GBS 

colonization and vaginitis in 2014 (p = 0.965) and 

2016 (p = 0.091). According to the Gram stain 

results, there was an association between GBS 

colonization and candidiasis in both years. 

Among the Kuwaiti women who were colonized 

with GBS in 2014, 31.8% also had Candida, 

compared to 27.4% in non-Kuwaiti women (p < 

0.001). In 2016, the results were 35.8% and 

17.7% (p ≤ 0.001), respectively. Overall, 25.3% 

and 24.1% of pregnant women carrying GBS 

were infected with Candida in 2014 and 2016, 

respectively (p > 0.05).  

Table2. GBS colonization, vaginitis and candidiasis according to age group and Kuwaiti nationality in pregnant 

women in 2016 

Variable GBS Colonization 

Total 

GBS Positive (%) 
P 

value 

 Nationality 

 

National 

 

Non- 

national 

National 

 

Non- 

national 

Natio

nal 

Non- 

national 

All 

Age group 

(Year) 

Positive 

(n=335) 

Negative 

(n=1,215) 

   

 
 

21-25 23 72 115 240 450 16.7 23.1 21.1 
 

 
26-30 43 102 173 252 570 19.9 28,8 25.4 

>30 54 41 207 228 530 20.7 15.2 17.9 

Total  120 215 495 720 1,550 19.5 23.0 21,6 0.010 

Vaginitis (Clue cell)   
Vaginitis in GBS 

positive (%) 
 

Absent  113 202 452 653 1,420 - - - 
 

0.091 
Present  7 13 43 67 130 5.8 6.0 6.0 

Total  120 215 495 720 1,550    

Candidiasis 
   

Candidiasis in GBS 

positive (%) 
 

Absent 77 177 390 577 1,221 - - - 
≤ 

0.001 
Present     43 38 105 143 329 35.8 17.7 24.1 

Total  120 215 495 720 1,550    

The p value reflects the measure of association between the GBS colonization and the independent factors 

age, vaginitis, and candidiasis. 
 

The antibiotic susceptibility was determined for 

245 and 335 GBS isolated in 2014 and 2016, 

respectively (Table 3). All isolates were 

susceptible for penicillin G, cefotaxime and 

vancomycin. Forty-four (18%) and 46 (19%) 

isolates were resistant to clindamycin and 

erythromycin in 2014, and 66 (20%), 60 (18%) in 

2016.  

Table3. Comparison of antibiotic susceptibility for GBS isolates in 2014 and 2016. 

 

Antimicrobial agent 

Year 

2014 (n = 245) 2016(n = 335) 

Sensitive % Sensitive % 

Cefotaxime 245 100 335 100 

Clindamycin 201 82 269 80 

Erythromycin 199 81 275 82 

Penicillin 245 100 335 100 

Vancomycin 245 100 335 100 
  

A total of 2,103 and 2,472 swab samples from 

eye, ear, and skin were obtained from 701 and 

824 neonates in 2014 and 2016, respectively. Of 

these, 45% (951/2103) and 41% (1020/2472) 

were from Kuwaiti nationals in 2014 and 2016, 

respectively. In total 35% (30/85) and 36% 

(27/75) samples of Kuwaiti nationals were 

positive for GBS in 2014 and 2016, respectively. 

The prevalence of GBS infection in neonates was 

4% and 3% in 2014 and 2016, respectively (Table 

4). 
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Table4. Comparison between the prevalence of GBS colonization among neonates in 2014 and 2016 (national 

and non-national) 

 
2014 2016 

National Non-national Total National Non-national Total 

Neonates        

Number of neonates (n) 317 384 701 340 484 824 

Number of Isolates 951 1,152 2,103 1,020 1,452 2,472 

Number of positive isolates 30 55 85 27 48 75 

Number of neonates with one 

or more positive isolates 
10 18 28 9 16 25 

Prevalence (%) 3 4.7 4 2.6 3.3 3 

 

4. DISCUSSION 

We found a slight, statistically not significant, 

increase in the rate of GBS colonization among 

pregnant women, from 19.0% in 2014 to 21.6% 

in 2016. Over half of the women in the study 

were of non-Kuwaiti origin. In 2014 and 2016, 

the GBS colonization rates were higher in these 

women than in those of Kuwaiti origin, in 

particular in the age group 26-30 years. Non-

Kuwaiti women come from many countries, the 

most important being India, Pakistan, 

Philippines, Bangladesh, Egypt, Syria, Iran, 

Lebanon and Jordan.  

Our results are comparable to studies in both 

developed and developing countries [6]. In our 

study, GBS colonization in 2016 was 21.6%, 

which was higher than in previous studies in 

Kuwait in 2002 and 2004; with rates of 14.2% 

and 16.4%, respectively [4, 7]. These studies 

used different methodology and study 

populations. The rate appears to increase over 

time, which could be due to the relative increase 

in the non-Kuwaiti (migrant) population. The 

population of Kuwait remains rising with a 

growth rate in 2016 of 4.79%, mainly attributed 

to the growth of the migrant population [8]. 

GBS colonization rates differ per country. For 

example, low GBS rates ranging from 10-17% 

were found in Iran, United Arab Emirates, 

Tunisia and Hong Kong, whereas high rates of 

23-32% were reported in Egypt, Tanzania and 

Saudi Arabia [9]. These differences might be 

caused by ethnic or geographic factors. It has 

been established that the GBS colonization rate is 

independent of the socioeconomic status of a 

country [10]. 

We examined antibiotic susceptibility profiles 

and compared these over the 2-year time period. 

All isolates were susceptible to cefotaxime, 

vancomycin and penicillin G. Resistance to 

clindamycin was 18% and 20% in 2014 and 

2016, respectively, and to erythromycin 19% and 

18%, respectively. A study in Kuwait in 2011 

reported that GBS resistance to clindamycin was 

7% and erythromycin 12.6% [6]. This study 

however, included a different patient population 

in a different hospital and used a different 

methodology. This increase in resistance is 

possibly explained by an increase of these 

antibiotics globally, and in Kuwait in particular. 

Erythromycin resistance to GBS is increasing 

globally; for instance it was 20% in Korea and 

53% in Brazil [11, 12]. Penicillin remains the 

first drug of choice for intra-partum antibiotic 

prophylaxis for GBS colonization among 

pregnant women. Erythromycin is the drug of 

choice for women with penicillin allergies who 

are colonized with GBS [2] and depending on the 

type of allergy also a cephalosporin can be used 

as alternative. 

Regarding the relationship between GBS 

colonization and age group, we found the highest 

rate of GBS colonization (20.0%) and (25.4%) in 

the 26-30-year age group in 2014 and 2016, 

respectively, followed by the 21-25-year age 

group; 18.6% and 21.1%, respectively. The age 

group with the lowest GBS rate was the >30-year 

group; 18.5% and 17.9% in 2014 and 2016, 

respectively. In 2014, age group and GBS 

colonization rate were not associated (p = 0.763). 

However, there was a statistically significant 

difference between age group and GBS 

colonization in 2016 (p = 0.010). This might be 

due to the greater number of subjects included in 

2016 (1,550) in comparison to 2014 (1,280). Our 

findings were in contrast to the results of Al-

Sweih et al. in 2003, who described no 

significant difference in age group and GBS 

colonization (p = 0.890) [4].This could be 

explained by differences in methodology and 

study population i.e. individuals from different 

cultural backgrounds’ were evaluated. 

Only 5.8% and 6.0% of the pregnant women with 

GBS also had vaginitis in 2014 and 2016, 

respectively. These findings argue against a clear 

correlation between GBS colonization and 
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vaginitis. This might be due to the limited 

diagnostic method to diagnose vaginitis (i.e. only 

Gram stains were used). In a previous study in 

2004, 5.2% of the GBS carriers had also 

vaginitis, thus, indicating a stable rate of vaginitis 

in Kuwait [4]. We did find an association 

between GBS colonization and candidiasis, as 

25.3% of GBS carriers reported candidiasis in 

2014 and 24.1% in 2016. The percentages in both 

years were higher in Kuwaiti women compared 

to non-Kuwaiti women. In Brazil, a similar 

association was found [13]. On the other hand, a 

study by Hoing et al. showed no association 

between GBS colonization and candidiasis [14]. 

This study has strengths and weaknesses. A 

strength is the large sample size of 1,280 and 

1,550 women in 2014 and 2016, respectively. In 

addition, this study included a control group of 

women ≥35 weeks of gestation during two 

comparable time periods in 2014 and 2016. A 

weakness is the use of a single vaginal swab and 

the lack of use of an enrichment broth, whereas 

the CDC recommends 2 swabs (rectal and 

vaginal) to study GBS colonization and a 

selective enrichment broth containing 

chromogenic substrates. Finally, no external risk 

factors such as smoking or the prevalence of 

sexually transmitted diseases were investigated 

in this study.  

5. CONCLUSION 

We conclude that GBS colonization rates in 

women and infection in neonates where 

comparable in 2014 and 2016, and that GBS 

colonization rates were higher in women of non-

Kuwaiti origin, coming mainly from India, 

Pakistan, Philippines, and Bangladesh. 
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