
Ali et al. BMC Infectious Diseases          (2022) 22:881  
https://doi.org/10.1186/s12879-022-07801-9

RESEARCH

Microbiological and clinical characteristics 
of invasive Group B Streptococcal blood stream 
infections in children and adults from Qatar
Maisa Ali1*, Mohammed A. Alamin2, Gawahir A. Ali1, Khalid Alzubaidi3, Bashir Ali2, Abdellatif Ismail2, 
Joanne Daghfal1, Muna Almaslamani1 and Hamad Abdel Hadi1 

Abstract 

Introduction: Group B Streptococci (GBS) colonize almost one third of human gastrointestinal and genitourinary 
tracts, particularly in females. The aim of this study is to evaluate the epidemiology, microbiological characteristics, 
and clinical outcomes of invasive GBS disease in Qatar from all age groups.

Methods: A retrospective study was conducted on patients with confirmed GBS blood stream infections during the 
period between January 2015 and March 2019. Microbiological identification was performed using automated BD 
PhoenixTM system, while additional antimicrobial susceptibility tests were performed using E test and disc diffusion 
methods.

Result: During the four years period, the incidence steadily rose from 1.48 to 2.09 cases per 100.000 population. Out 
of 196 confirmed cases of invasive GBS infections, the majority were females (63.7%, 125/196) of which 44.8% were 
pregnant and 53.6% were colonized. Three distinct affected age groups were identified: children ≤ 4 years of age 
(35.7%), young adults 25–34 (20.9%) and the elderly ≥ 65 year (17.4%). Presenting symptoms were mild with fever 
in 53% of cases while 89% of cases had Pitt bacteraemia score of ≤ 2. Isolates were universally sensitive to penicillin, 
ceftriaxone, and vancomycin at 100% but with significant resistance to erythromycin (49%) and clindamycin (28.6%) 
while 16.8% had inducible clindamycin resistance. Clinical outcomes showed cure rate of 87.25% with complications 
in (8.76%) and 4% mortality.

Conclusion: There is a rising trend of Group B Streptococcal blood stream infections in Qatar with significantly high 
clindamycin and erythromycin resistance rates. Universal susceptibility rates were demonstrated for penicillin, ceftriax-
one, and vancomycin.
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Introduction
Group B Streptococci (GBS) are gram-positive cocci that 
commonly colonize the gastrointestinal and genitouri-
nary tracts of adults particularly of females and pregnant 

women [1]. Despite being harmless in the majority of 
colonized individuals, the pathogen is capable of causing 
invasive diseases primarily in neonates, infants, pregnant 
and postpartum women as well as the elderly with signifi-
cant morbidity and mortality [2].

The spectrum of the invasive disease including mater-
nal and neonatal sepsis, was recognised during the 1960s 
which led to major public health measures to improve 
recognition, management and prevention of GBS 
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infections [3]. For pregnant women and neonates, risks of 
perinatal transmission are highest in the late pregnancy 
and perinatal periods mainly during vaginal delivery, 
delayed rupture of amniotic membranes and preterm 
labour. Based on unfavourable outcomes as well as cost 
effectiveness, the recognised public health challenge led 
to the non-uniform clinical practise of screening preg-
nant women at late pregnancies to timely identify carri-
ers [2, 4, 5]. To avert potential subsequent morbidity and 
mortality, in the USA, the Centers for Disease Control 
and Prevention (CDC) recommend universal screen-
ing of pregnant women in late trimester (between week 
35 and 37 of gestation) then apply preventive measures 
including intrapartum antimicrobial prophylaxis while 
the European guidelines follow a similar approach or 
more frequently identify high risk cases based upon prior 
risk assessment [6].

The global epidemiology of GBS disease is variable 
since the average estimate of maternal colonization is 
about 20% with regional variations ranging between 11% 
(lower estimates) and 35% (higher estimates), with lower 
prevalence in Southern and Eastern Asia at 11% and 
12.5% respectively [7].

Similarly, the pattern of the distribution of the GBS 
disease is also evolving since younger adults including 
non-pregnant women and the elderly are recognized 
vulnerable groups. Epidemiological studies revealed 
no overall gender or ethnic preponderance albeit some 
studies showed inclination towards males and black 
ethnicity. Furthermore, research studies have identified 
multiple host and pathogen contributing risk factors 
such as chronic comorbidities, obesity and immunosup-
pression in addition to prevalence of certain serotypes 
of GBS associated with invasive virulent factors [8, 9]. 
Conversely, antimicrobial susceptibilities of GBS are also 
showing regional variations with clindamycin and eryth-
romycin resistance estimated around 25%, being high-
est in Asia when compared to Western reports [7, 9]. 
Although studies from different parts of the world have 
reported universal susceptibility of GBS to B-lactam anti-
biotics including penicillin, antimicrobial susceptibil-
ity testing for alternative antimicrobial options remains 
crucial in case of allergies, adverse events, or intolerance. 
For example, penicillin allergy were reported in 10% of 
pregnant woman which is certainly higher if were  to 
include drug intolerance or adverse events. [10]. There-
fore, advising for alternative presumptive management, 
entails evaluation of the local antimicrobial characteris-
tics and resistance patterns. As a comparison, previous 
studies of invasive GBS disease from the United States, 
demonstrated the prevalence of antimicrobial resist-
ance ranging from 25 to 32% for erythromycin and from 
13 to 20% for clindamycin [11, 12]. Regionally a study of 

invasive maternal GBS disease, highlighted a noticeable 
rising antimicrobial resistance pattern including eryth-
romycin and clindamycin at 12.6 and 7% respectively 
[13]. Despite these observations, the scale of the problem 
might be underestimated since appropriate methodolo-
gies for susceptibility testing were not fully evaluated. For 
example, inducible clindamycin resistance might develop 
in isolates that were apparently phenotypically suscepti-
ble [14, 15].

In order to investigate the extent of the problem in 
Qatar, we evaluated the antimicrobial susceptibility pro-
files of GBS.

Settings, material, methods and statistical analysis
Hamad Medical Corporation (HMC) is the main health-
care provider at the state of Qatar serving a population 
of around 2.7 million through acute and specialized 
hospitals with a total bed capacity of almost 2500 beds 
and 8 intensive care units, encompassing four acute care 
hospitals and six specialised hospitals (Additional file 1: 
Appendix 1). The retrospective study was conducted on 
patients registered at HMC between January 2015 and 
March 2019. All consecutive microbiologically confirmed 
GBS blood stream infection cases were recorded, identi-
fied then analysed. Electronic Hospital Information Sys-
tem (HIS) was used to collect patients’ demographics, 
microbiological as well as clinical characteristics includ-
ing outcomes.

Case definition, microbiological identifications, 
and antimicrobial susceptibility testing
We defined invasive blood stream infection (BSI) as at 
least one positive blood culture for group B streptococ-
cus from evaluated patients exhibiting probable signs of 
infection. In patients with persistent BSIs caused by the 
same organism, only the first episode was included. If 
patients had more than one episode of BSIs during the 
same admission period, only the first infection episode 
is counted for prevalence analysis but repeated ones are 
included for microbiological characteristics and clinical 
outcomes.

Microbial identifications and antimicrobial suscepti-
bility tests were performed using standard methods that 
included automated bacterial isolation using BD Phoenix 
system while identification and confirmation were per-
formed using Matrix-Assisted Laser Desorption Ioniza-
tion Time of Flight Mass Spectrometry (MALDI-TOF 
MS) of Bruker Daltonics MALDI Biotyper (Billerica, MA, 
USA) according to the manufacturer’s recommendations. 
E test and disc diffusion methods were used for  antibi-
otic susceptibility  tests (AST) according to the Clinical 
Laboratory Standard Institute (CLSI) guidelines while 
D test was additionally performed and interpreted to 
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detect inducible resistance for erythromycin—clindamy-
cin discordant isolates. The hospitals central laboratory 
complies with modern and updated standards including 
international inspection and accreditation [16].

Statistical analysis
Statistical analysis was performed using Stata statistical 
software, version 16.1 (Stata Corporation, College Station, 
TX, USA). Continuous variables were presented as mean 
and range while categorical variables were presented as 
total number and percentages. Calculation of the annual 
incidence was based upon total yearly identified numbers 
divided by the country population at that time.

Results
Of the 200 GBS identified patients, 4 were excluded for 
not fulfilling inclusion criteria (positive CSF with nega-
tive blood cultures). Over the four years study period, 
analysis was performed on 196 unique episodes of 
GBS blood stream infections showing rising trends of 
the invasive disease from incidence of 1.48 per 100.000 
population in the first year to 2.09 per 100.000 in the 
last year (Fig. 1). The majority of cases were females (F 
63.8%, 125/196 and M 36.2%, 71/196) from three dis-
tinct age groups: paediatric ≤ 4 years at 35.7% (70/196) 
(predominately neonates, n 39, 59% infected ≤ 7 days), 
followed by young adults between 25 and 34  year of 
age at 20.9% (41/196) and elderly patients (> 65  year) 
at 17.4% (34/196) while others were 26% (51/196) 
(Table  1). In addition to the BSI, 72 isolates of GBS 
were concomitantly isolated from other single or 

multiple sites of which 68% (49/72) were classified as 
isolated from non-sterile sites such as the urinary tract 
(n = 17), placenta cultures (n = 10), both urine and pla-
centa (n = 13), wounds (n = 7) and sputum samples 
(n = 2) while isolates from sterile sites include CSF in 
28% (20/72) and synovial fluid at 4.2% (3/72).

Review of clinical symptoms associated with GBS BSI, 
fever was the most common presenting symptoms albeit 
modest for the invasive disease at 53% (104/196), while 
89.8% of patients (176/196) had Pitt bacteraemia score 
of ≤ 2. More than half of patients have no underlying 
medical conditions (54%, 106 /196) while diabetes mel-
litus was one of the most common comorbid conditions 
at 9.69% (19/196) (Table 1).

Regarding prevalence and previous documented colo-
nization in female patients. Out of the 125 female cases, 
45% were pregnant (56/125) of which evidence of GBS 
colonization was detected in more than half of them 
(53.6%, 30/56), however timing of the bacteraemia pre-
ceded antimicrobial prophylaxis.

For pregnant women, history of previous penicillin 
allergy was documented in only 3.6% of cases (7/56) but 
only two had documentation of previous anaphylaxis. 
Penicillin and cephalosporin were the most common anti-
biotics used for treatment while alternative therapy was 
only used in 9% of cases (clindamycin and vancomycin). 
Assessment of the outcome of management of the inva-
sive disease showed high cure rates of 87.25%, second-
ary complications of 8.76% and overall, 30-day mortality 
of 4% while distinct neonatal outcome of the 56 infected 
pregnant women showed complication in 32% of cases.

Fig. 1 Incidence trends of GBS bacteraemia in the state of Qatar from 2015 to 2018
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Antimicrobial susceptibility testing
To assess microbiological characterises and ASTs, E test 
(for penicillin, ceftriaxone and vancomycin), and disc dif-
fusion methods (for clindamycin and erythromycin) were 
performed showing universal penicillin, ceftriaxone and 
vancomycin sensitivity at 100% (196/196) while clinda-
mycin susceptibility was recorded at 71% (140/196) and 
erythromycin susceptibility at 51% of isolates (100/196). 
There were 33 isolates (overall 16.8% and 23.6% of clin-
damycin susceptible isolates) that showed inducible 
clindamycin resistance through D test (Fig. 2). Details of 
microbiological details are provided as Additional file 1: 
Appendix 2.

Discussion
Despite being a commensal organism in almost one third 
of the adult population, GBS is capable of causing inva-
sive diseases such as sepsis, urinary, respiratory, central 
nervous system, bone and soft tissues as well as blood 
stream infections (BSI) with significant morbidity and 
mortality [17, 18].

Our four-year study showed rising trends of the BSI 
invasive disease from 1.4 per 100.000 persons at first year 
culminating to 2.09 per 100.000 population in the last 
year, nevertheless it remains almost half prevalent when 
compared to Western public health surveillance [18–20]. 
This highlighted observation might support postulations 
that the low incidence of GBS invasive disease in Asian 
countries might be secondary to distinct clonal distri-
bution, host genetic factors or pathogen characteristics 
which favour colonisation with less invasive serotypes 
[21, 22].

Like other related studies, our results showed clear 
female preponderance almost half of them were preg-
nant and concomitantly colonised [17, 23]. This aug-
ments previous established knowledge of higher risks 
of invasive GBS disease during pregnancy and perina-
tal period because of multiple host vulnerabilities and 
pathogen characteristics [17, 24]. Similarly, the study also 
affirms that there are three distinct affected populations 
with BSI, namely neonates and young children, young 
adults including pregnant women, and the elderly. There 
are plausible explanations since previous observational 
studies linked invasive GBS disease with prematurity, 
prolonged rupture of amniotic membranes, maternal col-
onization, high bacterial load, sexually transmitted infec-
tions, immune dysfunction including neoplastic diseases 
as well as old age [25–27]. These observations are also 
in line with global research which demonstrated similar 
prevalence of the highlight age groups when compared to 
others [18, 19]. 55.7%of the affected children were neo-
nates (< 28  days) of whom 59% affected by early onset 
disease ≤ 7  days of age. Comparably, older age groups 

Table 1 Demographic data for patients with invasive Group B 
streptococcal infection

*Data are presented as numbers and percentages for categorical variables and 
as mean and SD for continuous variables

CSF cerebrospinal fluid, CNS central nervous system

Total (N = 196)

Gender

 Female 125 (63.78%)

 Male 71 (36.22%)

Pregnancy 56/125 (45%)

 Pregnant ≤ 35 years 41/56 (73%)

 Pregnant > 35 years 15/56(27%)

Age 30.42 (27.44)

 0–4 years 70 (35.71%)

 5–14 years 2 (1.02%)

 15–24 years 8 (4.08%)

 25–34 years 41 (20.92%)

 35–44 years 18 (9.18%)

 45–54 years 9 (4.59%)

 55–64 years 14 (7.14%)

 65 + years 34 (17.35%)

Nationality

 Expatriates 135 (68.88%)

 Qatari nationals 61 (31.12%)

Comorbidities

 Diabetes mellitus 19 (9.69%)

 Gestational diabetes 9 (4.59%)

 Chronic kidney diseases 1 (0.51%)

 Chronic liver diseases 2 (1.02%)

 Connective tissue diseases 14 (7.14%)

 Combination of risk factors 45 (22.96%)

 No pre-existing medical condition 106 (54.08%)

Pitt Bacteraemia Score

 Low (0–2) 176(89.79%)

 Moderate (3–5) 11 (5.61%)

 Sever (> / 6) 9 (4.59%)

Symptoms of GBS infection

 Fever 104 (53.06%)

 Skin and Soft tissues infections 12 (6.12%)

 CNS symptoms 5 (2.55%)

 Respiratory symptoms 5 (2.55%)

 Any combination 65 (33.16%)

 Urinary symptoms 1 (0.51%)

 No symptoms 4 (2.04%)

Sources-Sterile sites include:

 CSF 20 (10.20%)

 Synovial fluid 3 (1.53%)

Sources-Nonsterile sites include:

 Placenta 10 (5.10%)

 Urine 17 (8.67%)

 Urine and placenta 13 (6.63%)

 Wound 7 (3.57%)

 Sputum 2 (1.02%)



Page 5 of 7Ali et al. BMC Infectious Diseases          (2022) 22:881  

(17.4% in ≥ 65  year) are a sizeable cohort of the studied 
population which is probably linked to multiple comor-
bidities, waning of the immunity, immunosenescence as 
well as association with the expected age related neoplas-
tic diseases [9, 28, 29]. Of note, in nearly 38% of cases of 
invasive GBS, the bacteria were isolated from multiple 
sites such as the placenta, urine and wounds which pos-
tulates that the invasive disease is subsequently followed 
by ascending progressive or metastatic infections.

It is reassuring that while examining microbiological 
characteristics it demonstrates universal susceptibility 
to penicillin, ceftriaxone and vancomycin at 100%, since 
the historic antibiotic, penicillin remains the first choice 
for presumptive management with no globally observed 
resistance [30]. In clinical practise, it is axiomatic that 
penicillin resistance for Group B streptococci is extremely 
rare, attributed to a stable Penicillin Binding Protein 
(PBP) targets when compared to mutated ones for other 
resistant gram-positive bacteria [31]. This is supported 
by the extremely rare isolation of extensively resistant 
strains from Japan harbouring mutant PBPs leading to 
penicillin and cephalosporin antimicrobial resistance 
[32, 33]. In contrast, alternative antimicrobials that act 
at alternative cellular sites such as macrolides and lin-
comycin represented by erythromycin and clindamycin 
showed significant resistance at 49% and 29% respec-
tively, which is significantly higher than other related 
regional or global studies [7, 12, 13, 34]. Furthermore, 
performed D test through disc diffusion methods, dem-
onstrated that almost a quarter of phenotypically clinda-
mycin susceptible isolates possess inducible resistance 

adding to the recommendations that apparent clindamy-
cin susceptibilities should be taken with caution because 
of potential underlying genotypic resistance [14, 35]. In 
patients with penicillin allergy, local and international 
recommendation is to treat potential invasive disease 
presumptively with lincomycin or glycopeptides such as 
clindamycin or vancomycin sometimes without confirm-
atory susceptibilities [2, 5, 36]. The Centers for Disease 
Control and Prevention (CDC) in the USA recommend 
universal screening of pregnant women in late trimester 
while the revised guidelines of 2010 states that penicillin-
allergic women at high risk for anaphylaxis should receive 
clindamycin provided their GBS isolates are susceptible 
to both clindamycin and erythromycin determined by a 
reliable antimicrobial susceptibility test methods. Impor-
tantly, if isolates are sensitive to clindamycin but resistant 
to erythromycin, the guidelines states that it can only be 
used if clindamycin inducible resistance is negative while 
erythromycin is no longer recommended as an alterna-
tive therapy. Furthermore, penicillin-allergic women at 
high risk for anaphylaxis should receive vancomycin as 
presumptive therapy when susceptibilities are unknown 
or if their isolates are intrinsically resistant to clinda-
mycin or demonstrate inducible resistance determined 
through reliable antimicrobial susceptibility tests [6].

To avoid confusing medical practitioners, taking into 
consideration the high examined rates of in-vitro resist-
ance to clindamycin as well as considerable induc-
ible resistance, we recommend reviewing guidelines for 
empirical therapy to avoid clindamycin when possible 
and only use it following establishing susceptibilities. 

Fig. 2 Antibiotic Susceptibility Testing for invasive GBS bacteraemia isolates
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Based on argued evidence, recommended alternatives 
can be limited to 3rd generation cephalosporins or glyco-
peptides (Fig. 2).

Regarding clinical presentation and outcomes, it is 
intriguing that the invasive infection has mild presenta-
tion with fever only reported in about half of the cases in 
all the age groups. This must be examined with caution 
since at the extremes of age, infection can present in the 
absence febrile symptoms [37, 38]. Likewise, to assess for 
complication of invasive BSI, almost 90% of cases had low 
Pitt bacteraemia score (≤ 2) reflected on high cure rates 
approaching 90% with relatively low rate of complications 
(8.8%) as well as low 30-day mortality (4%) encompass-
ing all age groups. Nevertheless, although the observed 
mortality of invasive GBS is low, it continues to raise the 
alarms for infection and public health specialists, since it 
affects neonates and young adults. Of note, in our study 
although the invasive disease has not been linked to sig-
nificant clinical outcomes in pregnant women, it has been 
associated with substantial neonatal complications in 38% 
of cases. That probably stems from the firm association 
between GBS colonization, invasive disease and preterm 
labour which is associated higher rates of neonatal com-
plications [39]. This should add to the argument of the 
importance of the control and prevention measures for 
GBS disease including timing of screening, use of more 
sensitive molecular methods, type and duration of anti-
microbial prophylaxis as well as the urgent need for the 
development of future targeted vaccination programs 
which are at  advanced stages of development. [4, 40–42].

Conclusion
Our study from Qatar of nearly 200 cases of invasive 
GBS blood stream infection from all age groups over four 
years period, demonstrated lower but rising incidence 
rates compared to other parts of the world, females’ pre-
ponderance with three distinct populations: neonates, 
young adults including pregnant women and the elderly. 
Presenting symptoms were mild with relatively low com-
plications and 30-day mortality. GBS remains highly sus-
ceptible to penicillin but with significant clindamycin 
resistance which should be reviewed as empirical or tai-
lored therapy.
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