
GROUP B STREPTOCOCCUS ANOGENITAL COLONIZATION

RATE AND ANTIBIOTIC SUSCEPTIBILITY AMONG ANTENATAL

WOMEN AT MOI TEACHING AND REFERRAL HOSPITAL, KENYA.

BY

                              Saudah Farooqui

SM/PGRH/01/2012

A RESEARCH THESIS SUBMITTED TO THE SCHOOL OF

MEDICINE IN PARTIAL FULFILLMENT OF THE REQUIREMENTS

FOR AN AWARD OF THE DEGREE OF MASTER OF MEDICINE IN

REPRODUCTIVE HEALTH OF MOI UNIVERSITY

©2017



ii

Group B Streptococcus: Anogenital Colonization Rate and Antibiotic Susceptibility among 

Antenatal Women at Moi Teaching and Referral Hospital, Kenya.

Investigator

Dr. Saudah Farooqui

SM/PGRH/01/2012

Registrar, Department of Reproductive Health

Moi University, School of Medicine

Supervisors

Dr. Peter Itsura, MBCHB, MMED (Obs/Gyn), CFel (GynOnc).

Lecturer, Department of Reproductive Health.

Moi University, School of Medicine.

Dr. Astrid Christoffersen-Deb, MDCM, DPhil, FACOG, FRCSC.

Visiting Lecturer, Department of Reproductive Health.

Moi University, School of Medicine.



iii



ii

DECLARATION
Student Declaration

I declare that this research thesis is my original work and has not been presented in any 

other university or institution for the award of the degree or any academic credit.

Dr. Saudah Farooqui. Registrar, Department of Reproductive Health, SM/PGRH/O1/12

Moi University, School of Medicine 

SIGNED ……………………………………… Date ………………………………… 

Supervisor’ declaration

This researchthesis has been submitted for consideration with our approval as university 

supervisors.

Dr. Peter Itsura. MBCHB, MMED (Obs/Gyn), CFel (GynOnc)

Lecturer, Department of Reproductive Health

Moi University, School of Medicine

SIGNED ………………………………….  Date ……………………………………….

Dr. Astrid Christoffersen-DebMDCM, DPhil, FACOG, FRCSC

Visiting Lecturer, Department of Reproductive Health

Moi University, School of Medicine

SIGNED …………………………………………    Date ………………………….….. 



iii

DEDICATION
To my parents Dr. Salahuddin Farooqui and Mrs. Fatma Farooqui for their precious advice 

and constant support throughout my academic journey.

To my husband Mr. Ubada Hussain for his patience, love and understanding for all the time

I put in to my research. 

To the antenatal women without whom this study would have been impossible.



iv

ACKNOWLEDGEMENT

I wish to thank my supervisors Dr. Astrid Christoffersen-Deb and Dr. Peter Itsura for their 

invaluable advice, and guidance in the development of this proposal. 

I would also like to thank my colleagues and peers in the Department of Reproductive 

Health for their input and constructive criticism. 

I thank Dr. Ahmed Kalebi and Pathologists Lancet Kenya for their input and support 

throughout the research.

I thank my biostatisticians Mr. Christian Bernard and Mr. Alfred Keter for their valuable 

input and patience with my many questions.

I thank my research assistant Mr. Dennis Ekada and the AMPATH research team for their 

diligent assistance in helping me complete this research.

Finally, I thank my husband and my entire family for their support and prayers.  



v

Abstract
Background: Worldwide, Group B streptococcus (GBS) infection has been shown to be
one  of  the  leading  causes  of  sepsis,  meningitis  and  pneumonia  in  neonates.  With
approximately 5-35% of pregnant women being colonized, 1% to 2% of their newborns
develop early onset sepsis within 7 days of life. Intrapartum prophylactic treatment with
penicillin  significantly reduces this  risk by up to 80%. Despite  penicillin  being readily
available at MTRH, no protocol for prevention of GBS sepsis currently exists at MTRH.
Objective: To  determine  the  anogenital  colonization  rate  and  antibiotic  susceptibility
patterns of Group B Streptococcus among women attending antenatal clinic.
Methods: This was a prospective cohort study conducted between May and December of
2015 that involved recto-vaginal swabbing, and the swab culture and sensitivity, of gravid
women ≥35 but  < 41 weeks gestation by best  estimate based on last  menstrual  period
and/or  obstetric  ultrasound,  attending antenatal  clinic,  at  MTRH. Consecutive sampling
was  used.  Structured  questionnaires  were  administered  to  eligible  participants.Data
analysis was done using the software for statistical computing known as R (R Core Team,
2015).
Results:  Three  hundred  and  eighty  six  women  (386)  met  the  inclusion  criteria  and
consented to partake in the study. Median age of participants was 26.7 years, majority were
married (86.8%), gravida 1 to 2 (67.9%) and had at least secondary education (79.2%).
Median gestation duration of participants was 37 weeks.All participants followed up (385)
delivered in a hospital. Only eight (2.1%, 95% CI: 0.9% - 4%) of those who accepted to
participate in the study were culture positive for GBS. Of the eight, one participant was lost
to follow up and of the remaining seven, five of the GBS culture positive participants
(71.4%) were treated with antibiotics. No association was established between GBS carrier
status and demographic, and clinical, characteristics of the participants.All the isolates of
GBS were sensitive to penicillin, ampicillin, vancomycin, erythromycin, and clindamycin.
Conclusion: The GBS colonization rate among women attending antenatal clinic at MTRH
was  low  (2.1%)  with  the  GBS  isolates  being  susceptible  topenicillin,  ampicillin,
vancomycin, erythromycin, and clindamycin.
Recommendations: Based on the low prevalence, we do not recommend routine antenatal
screening of GBS. As this was a facility based study the results may not be reflective of the
whole population, thus we recommend a population based study. 
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OPERATIONALISED DEFINITION OF TERMS

Early onset disease: Infections in newborns occurring within the first week of life are

designated early onset disease. 

Developing  country:  A developing  country,  which  may  also  be  referred  to  as  a  less-

developed country, is a nation with a lower standard of living, underdeveloped industrial

base, and low Human Development Index (HDI) relative to other countries.

Developed country:  A developed country, industrialized country, or "more economically

developed country" (MEDC), is a sovereign state that has a highly developed economy and

advanced technological infrastructure relative to other less industrialized nations.

Human Development Index: It is a composite statistic of life expectancy, education, and

income indices used to rank countries into four tiers of human development.

Late  onset  disease:  Late  onset  infections  occur  in  infants  aged  >1  week,  with  most

infections evident during the first 3 months of life.
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CHAPTER ONE

INTRODUCTION
1.1 Background

Streptococcus  agalactiae,  or  the  Lancefield  group B streptococcus  (GBS)  is  a  leading

cause of infection in newborns, pregnant women, and older persons with chronic medical

illness(Edwards & Baker, 2005; Stevens & Kaplan, 2000). In the early 1970s, group B

streptococcus was recognized as an important cause of neonatal morbidity and mortality

and was determined to be responsible for meningitis and sepsis in newborns, both in its

early form in the first seven days of life (early onset disease) and in its later form from the

seventh to the ninetieth day of life (late onset disease) (Platt & O’Brien, 2003). Due to the

high risk of death, preventive measures against GBS are necessary. 

Based on studies performed in developed countries, vaginal colonization with GBS occurs

in 5–35% of women(Centers for Disease Control and Prevention, 2010; L. Lin et al., 1999;

Meyn & Hillier, 1997; Pearlman et al, 1998; S J Schrag et al., 2000). Maternal colonization

with GBS in the genitourinary or gastrointestinal tracts has been found to be the primary

risk factor for EOD  (Centers for Disease Control and Prevention,  2010). A prospective

cohort study conducted in the 1980s revealed that pregnant women with GBS colonization

were  >25 times  more  likely  than  pregnant  women  with  negative  antenatal  cultures  to

deliver infants who developed early-onset GBS disease(Boyer & Gotoff, 1985).

The only intervention which has been demonstrated to impact  rates of GBS disease in

neonates  is  the  use  of  selective  intrapartum  antibiotic  prophylaxis  (IAP)  to  interrupt

vertical transmission from GBS-colonized mothers.  A study in 2002 showed that as overall

use of antepartum antibiotics has increased over time, the attack rate for early-onset group

B  Streptococcus  has  significantly  decreased  by  75%(Towers  &  Briggs,  2002).Recent
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figures  are  even  more  encouraging.  In  2010,  the  Centers  for  Disease  Control  and

Prevention in the United States reported a decrease in incidence of early onset GBS disease

by up to 80% from the early 1990’s which they attribute to use of intrapartum antibiotics.

Studies done on susceptibility patterns show that penicillin is still the antibiotic of choice

with  ampicillin  as  an  alternative.  GBS  has  also  been  shown  to  be  susceptible  to

vancomycin  and  first  generation  cephalosporins  but  resistance  to  erythromycin  and

clindamycin  has  been  noted  (Al-Sweih  et  al,  2005;  Centers  for  Disease  Control  and

Prevention,  2010;  Committe  opinion,  2013;  Shabayek  et  al,  2009).  No  information  is

available on the susceptibility profile in our population. 

In developed countries, group B streptococcus is the leading cause of neonatal sepsis and

meningitis with a case fatality rate of 40 to 80%(Kulkarni et al, 2001). The best evidence

available shows that a program of Screen and Treat is most effective in identifying carriers

of GBS and preventing vertical  transmission. Alternative protocols have attempted risk-

based system, but this has shown to be inferior to screen and treat due to missing carriers

and  over  treating(Taminato  et  al.,  2011).  In  developing  countries  like  Kenya,  the

prevalence,  antibiotic  susceptibility,  scope  of  disease,  and  feasibility  of  a  preventive

program have not been adequately studied. Therefore, it is difficult to generalize previous

results  to  our  setting  where  antenatal  care  visits  are  few and  often  fragmented  across

multiple providers
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1.2 Problem Statement

Locally, in the New Born Unit of Moi teaching and Referral Hospital, we had over 200

suspected  cases  and  over  30  confirmed  cases  of  EOD  accounting  for  almost  10% of

admissions per year (RMBH records for the year 2014). GBS sepsis is a leading cause of

maternal and perinatal morbidity and mortality and has been shown to be one of the most

common causes of early onset neonatal sepsis throughout the world (Gil et al., 1999). The

maternal colonization rate in our population is not known and no protocol exists for early

onset  neonatal  GBS  infection  prevention.  Recent  studies  have  shown  that  there  is  a

growing resistance to certain antibiotics used for prevention of EOD. However antibiotic

susceptibility profile to GBS had not been studied in our setting and may have an effect on

rational prescription of antibiotics.

1.3 Justification

There is paucity of information about epidemiology and antibiotic susceptibility associated

with GBS in our setting and no such study has ever been done in MTRH. No study on the

feasibility of implementing a protocol of Screen and Treat is available for sub-Saharan

Africa. Knowing the burden of the disease could inform health planning and allow us to

ascertain  if  we could institute  a standard of care that has thus far  been lacking in  our

setting.  Understanding the susceptibility profile would inform protocol development for

rational  prescription  of  antibiotics  and  for  appropriate  antibiotic  prophylaxis  selection

especially for penicillin-allergic women who are at high risk for anaphylaxis. This study

will serve as a baseline study for other related studies. 
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1.4 Research Questions

1. What is the colonization rate of GBS among pregnant women,between 35-41 weeks 

gestational age, seeking antenatal care in MCH at MTRH?

2. What is the antibiotic susceptibility profile in women who test positive for GBS?

1.5 Objectives

1. To determine the colonization rate of GBS among pregnant women,between 35-41 

weeks gestational age by best estimate based on LMP and/or obstetric ultrasound, 

seeking antenatal care in MCH at MTRH.

2. To determine the antibiotic susceptibility profile in women who test positive for 

GBS.

1.6 Scope and Limitations of the Study

All the mothers who presented to antenatal clinic at MCH at ≥35 up to 41 weeksgestation 

by dates were eligible for this study. The following antibiotics were measured: penicillin, 

ampicillin, erythromycin, clindamycin & vancomycin. One limitation is that this was a 

facility based study and therefore the study findings may not be generalizable to the entire 

population of women who do not receive antenatal care and/or deliver at MTRH.
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CHAPTER TWO

LITERATURE REVIEW
In the early 1900’s Streptococcus agalactiae or group B Streptococcus (GBS) was known

as the causal pathogen for bovine mastitis  and held importance in veterinary medicine.

However,  in 1938, GBS was identified as a human pathogen when it  was found to be

related  to  three  fatal  cases  of  puerperal  sepsis(Fry,  1938).  In  1964,  the  first  study  of

perinatal GBS infection was published documenting its relationship with negative maternal

and neonatal  outcomes(Eickhoff  et  al,  1964).  This information  led to massive effort  to

study GBS.  Early  findings  noted  that  use  of  antibiotics,  sulfa  drugs  initially  and  then

penicillin, markedly decreased mortality from puerperal sepsis. Association between GBS

infection  in mothers  and their  newborn infants,  however,  was not  made until  the early

1960’s(Koenig & Keenan, 2009). 

In the mid-1980s clinical trials and well-designed observational studies first demonstrated

that administration of intravenous antibiotics during labor to women at risk for transmitting

GBS to their newborns could prevent invasive disease in the first week of life (i.e., early

onset disease), early onset neonatal sepsis with case-fatality ratios up to 50% were reported

in  initial  case  series(Centers  for  Disease  Control  and  Prevention,  2010).  National

guidelines were developed and implemented in the United States in the early 1990’s and

that has since led to approximately 80% reduction in the incidence of early onset neonatal

sepsis caused by group B streptococcus (Jordan et al., 2008).

Maternal colonization with GBS in the genitourinary or gastrointestinal  tracts  has been

found to be the primary risk factor for EOD due to GBS. 

Worldwide, vaginal colonization with GBS occurs in 5–35% of women though patterns of

prevalence of GBS colonization in pregnant women seems to vary throughout the world
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(Centers for Disease Control and Prevention, 2010; L. Lin et al., 1999; Meyn & Hillier,

1997; Pearlman et al., 1998; S J Schrag et al., 2000). Country to country the colonization

rate can vary greatly being as low as 2.3% in Pondicherry,  South India(Sharmila  et al,

2011) and as high as 54.9% in Mexico (Hernandez T. & Soriano B., 2006). 

Within sub-Saharan Africa, the prevalence varies even city to city. For example in2012 a

colonization  of  20.9%  was  demonstrated  in  Hawassa,  Ethiopia,  whereas  in  2014,a

colonization of 7.2% was demonstrated in Addis Ababa, Ethiopia. (Mohammed et al, 2012;

Woldu et al, 2014).In Tanzania, a facility- based study showed GBS colonization in 23% of

pregnant women (Joachim et al, 2009).

Even in Kenya, from the raw data, varying prevalence rates are seen from region to region.

A study based in  Nairobi,  Kenya showed a GBS colonization  rate  of 25%  (Mohamed,

2009) and  yet  another  study  done  in  Kisii,  Kenya(Kaminja,  2015) demonstrated  a

colonization rate of 3%. A local study done in MTRH, presented in 2006, showed a vaginal

colonization rate of 20.2% and an anorectal colonization rate of 34.1%(Were et al, 2006).

GBS is a gram positive coccus that, frequently, is part of the normal human genital and

gastrointestinal flora and in many cases it does no harm. In pregnant women it has been

shown  to  be  associated  with  asymptomatic  bacteriuria,  urinary  tract  infection,

chorioamnionitis  (15%),  postpartum  endometritis  (16%),  pneumonia,  puerperal  sepsis.

Group B streptococci are isolated in 2–15% of infected abdominal wounds after cesarean

delivery and bacteremia without a focus in pregnant (15%) and postpartum women. Rarely,

it may cause focal infections such as pneumonia, meningitis, and endocarditis(Gibbs et al,

2004).
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Established risk factors for GBS colonization are age less than 20 years, married versus

single,  women  with  three  pregnancies  or  less,  use  of  intrauterine  device,  or  recent

antibiotic use (Collins et al, 1998).

It  has  also  been  suggested  to  be  a  causal  factor  of  still  birth  in  pregnant  womenand

stillbirths related to GBS seems to have decreased in the United States, possibly due to

screening programs  (Gibbs et al.,  2004). In developing countries data on this is scarce.

Locally,  in  Kenya,  a  recent  study  demonstrated  a  high  incidence  of  GBS-associated

stillbirth (0.91 (0.25-2.3)/1,000 births (Seale et al., 2016).

EOD refers to infections in newborns that occur within the first 7 days of life. Early onset

infections  are acquired vertically  through exposure to GBS during passage through the

vagina of a colonized woman or via ascent of GBS from the vagina to the amniotic fluid

after onset of labor or rupture of membranes, although GBS can also invade through intact

membranes  (Desa & Trevenen, 1984; Katz & Bowes, 1988). If GBS is aspirated into the

fetal lungs, it can lead to bacteremia.

A prospective cohort study conducted during the 1980s revealed that pregnant women with

GBS colonization were >25 times more likely than pregnant women with negative prenatal

cultures to deliver infants with EOD(Boyer & Gotoff, 1985).

Studies show that at birth, 50-65% of infants born to colonized mothers are also colonized

with GBS based on cultures drawn from mucus membranes and skin sites (external ear

canal, oral and nasopharynx, umbilicus, anorectal). Out of this, approximately 98% of the

colonized  newborns  remain  healthy  but  1-2%  develop  invasive  GBS  disease  if  no

intervention is offered(Centers for Disease Control and Prevention, 2010; Kadanali et al,

2005; Mohammed et al., 2012).
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Infants with early onset GBS disease may present with respiratory distress, apnea, or other

signs  of  sepsis  within  the  first  24–48 hours  of  life  (Baker,  1978;  Centers  for  Disease

Control  and  Prevention,  2010).  Common  clinical  syndromes  of  EOD  are  sepsis  and

pneumonia. Early onset infections may, less frequently, lead to meningitis. Due to better

neonatal care the case-fatality ratio of early-onset disease has declined from as high as 50%

in the 1970s (Baker & Barrett, 1974) to 4%–6% in recent years  (Phares et al., 2008; S J

Schrag et al., 2000). According to Phares et al (2008) and Schrag et al (2000) mortality is

higher  among  preterm  infants,  with  case-fatality  rates  of  approximately  20% to  30%

among those ≤33 weeks’ gestation,  compared with 2%–3% among full-term infants.  In

recent years, approximately 70% of cases of EOD are among babies born at term (≥37

weeks’ gestation) (Phares et al., 2008)

In Kenya, there  is  some literature  on GBS as a  cause of  EOD but  the results  are  not

consistent.  While two different studies at  Kilifi  District  Hospital,  (Berkley et al.,  2005;

English et al., 2003), showed that 9% and 15%, respectively, of EOD is caused by GBS,

another study done in 2011in  Aga Khan University Hospital, Nairobi,gave only 1 per cent

of EOD attributable to GBS (Kohli-Kochhar et al, 2011).A recent study  from the Kenyan

coast found that GBS associated EOD was at 0.76 (0.25-1.77)/1,000 live births(Seale et al.,

2016).

Many  studies  have  demonstrated  the  importance  of  adequate  maternal  diagnosis  and

treatment for the reduction of the vertical transmission of GBS and early-onset neonatal

disease(Gibbs  et  al.,  2004).  Studies  on  the  use  of  intravenous  intrapartum  antibiotic

prophylaxis to prevent early-onset GBS disease in the infant have been ongoing since the

1980s. Clinical trials and well-designed observational studies have shown that intrapartum
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antibiotic  prophylaxis  reduces  vertical  transmission  of  GBS,  measured  by  infant

colonization  or  by  reduction  in  early  onset  disease  (Centers  for  Disease  Control  and

Prevention,  2010). Although early trials  suggested an efficacy of 100% for intrapartum

antibiotic prophylaxis for prevention of early-onset disease among infants born to women

with GBS colonization, more recent studies found the effectiveness to be 86%–89% (F. Y.

Lin et al., 2001; Phares et al., 2008).

Other  strategies  to  reduce  maternal  colonization  and  vertical  transmission  have  been

studied  (example  intramuscular  intrapartum  antibiotic  prophylaxis,  antenatal  (oral  or

intramuscular) antibiotics, chlorhexidine vaginal wipes or douches) though, so far, no other

method has proven to be as effective as intrapartum antibiotics at preventing early-onset

disease  (Centers  for  Disease  Control  and  Prevention,  2010).A 2013  Cochrane  review

showed that intra partum antibiotic prophylaxis reduced the incidence of EOD but had no

effect  on  incidence  of  late  onset  disease  regardless  of  causative  organisms(Ohlsson &

Shah, 2013). 

The  latest  Centers  for  Disease  Control  guidelines  recommend  antepartum  antibiotic

prophylaxis  and  find  the  “screen  and  treat”  program superior  to  risk  based  treatment

(Centers for Disease Control and Prevention,  2010). Screen and treat program involves

taking a rectovaginal swab of all pregnant women between 35-37 weeks of gestation and

culturing  for GBS. Patients  with positive cultures  are then given intrapartum antibiotic

prophylaxis.  Risk  based  treatment  is  when  intrapartum  antibiotic  prophylaxis  is

administered to patients at risk of early onset disease. The risks are:  previous infant with

invasive  GBS disease,  GBS bacteriuria  during  any trimester  of  the  current  pregnancy,

delivery at less than 37 weeks of gestation, amniotic membrane rupture greater than or
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equal to 18 hours, Intrapartum temperature greater than or equal to 100.4°F (greater than or

equal to 38.0°C)  (Centers for Disease Control and Prevention, 2010; Committe opinion,

2013)

In most facilities in the United States, rectovaginal swabs are obtained for culture at 35 to

37  weeks  gestational  age.  This  screening-based  approach  was  found  to  be  50% more

effective  in  preventing  EOD  than  a  strategy  of  identifying  women  for  intrapartum

antibiotic prophylaxis during labor based on the presence of risk factors for GBS maternal

colonization (Stephanie J Schrag et al., 2002). Screen and treat is currently not a standard

of care in Kenya.

Penicillin remains the antibiotic of choice for intrapartum prophylaxis with ampicillin as an

alternative  (Committe  opinion,  2013).  The  efficacy  of  alternatives  to  penicillin  or

ampicillin that have been used to prevent early-onset GBS disease among infants born to

penicillin-allergic  mothers  (including  cefazolin,  clindamycin,  erythromycin,  and

vancomycin) has not been determined in controlled trials(Centers for Disease Control and

Prevention, 2010). Guidelines for treatment of patients with a non-anaphylactic penicillin

allergy recommend cefazolin and for those with an anaphylactic allergy vancomycin is the

best choice. Erythromycin resistance has been noted to be increasing (up to 32%) so it is no

longer  recommended  (Committe  opinion,  2013).  This  data  is  mostly  from  developed

countries and has not been tested in our setting. 

There are some studies in Africa on antibiotic susceptibility. A study performed in Tanzania

in 2009, showed that all isolates were sensitive to vancomycin & ampicillin and resistance

to  clindamycin,  erythromycin  &  penicillin  G was  found  in  17.6%,  13% and  9.4% of

isolates, respectively (Joachim et al., 2009). Another study performed in Egypt in the same
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year showed that all isolates were susceptible to penicillin G, ampicillin and vancomycin.

Resistance to cefotaxime, erythromycin, clindamycin was found to be 7.89%, 13.15% and

23.68% respectively (Shabayek et al., 2009).

The dosages of penicillin and ampicillin used for intrapartum GBS prophylaxis have been

aimed to achieve adequate levels in the fetal  circulation and amniotic fluid rapidly and

avoid  potentially  neurotoxic  serum levels  in  the  mother  or  fetus  (Centers  for  Disease

Control and Prevention, 2010). The exact duration of antibiotics needed to prevent vertical

transmission of GBS is unclear but it has been noted that beta-lactam antibiotics for GBS

prophylaxis  administered  for  ≥4  hours  before  delivery  have  been  found  to  be  highly

effective  at  preventing  vertical  transmission  of  GBS and  early-onset  GBS disease  (de

Cueto et al., 1998; F. Y. Lin et al., 2001).
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CHAPTERTHREE

METHODOLOGY
3.1 Study Setting

The study was carried out in the antenatal  clinic  and labor ward of Moi Teaching and

Referral Hospital (MTRH) and Riley Mother Baby Hospital. MTRH is situated in Eldoret

Municipality, in Uasin Gishu County, Kenya. It is the second largest teaching and referral

hospital in Kenya. Being the main referral hospital in Western Kenya, it has a catchment

population of 13 to 15 million people which comprises about 40 percent of the Kenyan

population. The antenatal clinic is staffed by nurses and clinical officers. 

At the time of the study MTRH lab did not have the capacity to culture GBS so Lancet

Laboratories were used for culture and sensitivity analysis. Lancet Laboratories is one of

the  leading  pathology  laboratories  operating  in  Africa.  It  is  a  SANAS (South  African

National Accreditation System) accredited laboratory adhering to international criteria set

out according to ISO standard 15189. Cost of each test in Lancet laboratory was Ksh 2900.

3.2 Study Design

This was a prospective cohort study.

3.3 Study Population
The study population were women presenting to routine antenatal clinic at ≥35 and <41 

weeks gestation by best estimate based on last menstrual period or ultrasound.

3.4 Sample Size Determination

We used a Tanzanian study as a bench mark to help in calculating sample size as no similar

study has been done locally. This study reports that GBS prevalence was 23%(Joachim et

al., 2009)
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  = 272

Where P is the population prevalence of GBS.

  is the margin of error equal to the 5% used in this case, and 

21Z   is the   %10021   quantile of the standard normal distribution.

Estimating approximately 30% of patients will be lost to follow-up, we adjust our sample

size as follows 

272+82=354

= 354

This was the minimum sample size that can be done. Any number greater than this could

be studied provided the participants are not being subjected to any invasive procedure.

3.5 Eligibility Criteria

3.5.1 Inclusion Criteria

 ≥35 but < 41 weeks gestation by best estimate based on last menstrual period 

and/or ultrasound.

3.5.2 Exclusion Criteria

 <35 or ≥41 weeks gestation by best estimate based on last menstrual period and/or 

ultrasound.
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3.6 Enrollment of Participants

After the Institutional Research and Ethics Committee (IREC) approved the study, data

collection began. Patients attending antenatal clinic at MTRH were approached by medical

personnel, informed about the nature and purpose of the study and consent was obtained.

Patients at ≥35 but <41 week’s gestation by best estimate based on last menstrual period

and/or ultrasound were selected for the study.If there was a discrepancy between the dates

and ultrasound I used the ultrasound to determine gestational age. The relevant clinical data

was entered into the data collection form.

3.7 Methods and Materials

Posters on GBS education and of the procedure were put up in the clinic. Women were

explained in great detail on the risks and benefits of the test before asked to consent. A total

of 386 (sample size calculated using the Cochrane, 1963, formula) pregnant women were

enrolled between May 2015 and December 2015. The target population was women who

presented to the antenatal clinic at Moi Teaching and Referral Hospital – the largest public

referral hospital in western Kenya - at a gestational age of 35 to 41 weeks estimated from

either  last  menstrual  period  or  ultrasound.  The  delivery  facility  was  not  discussed  or

specified.  As  long  as  the  antenatal  clinic  follow  up  was  in  MTRH  the  women  were

included in the study. If there was a discrepancy between the dates and ultrasound I used

the ultrasound to determine gestational age [In the Kenyan public hospitals, first trimester

ultrasounds are usually not available]. 

Informed  consent  was  obtained,  a  structured  data  collection  form  used  to  collect

demographics and a recto-vaginal swab was then performed by medical personnel. Women

on antibiotics were not excluded from the study. Initially, the protocol involved taking a

single swab.  However, by participant number 85, none of the swabs had been positive for 
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Group B Streptococcus and, therefore, the methodology was re-examined. A decision was

made to change the study protocol to include two swabs per patient, as a means of quality

control. One swab was recto-vaginal and the other was a vaginal swab alone. The swabs

were transported in Stuart non-nutritive transport media to the lab where they were then

transferred to Columbia agar with CNA (colistin and nalidixic acid-antibiotics that inhibit

growth of gram negative bacteria and support gram positive bacteria) for 18 to 24 hours.

Columbia agar with CNA has 5% sheep’s blood already added to it. Plates without colonies

were sub cultured to a sheep blood agar plate with 5% sheep’s blood overnight. GBS was

confirmed using gram stain, hemolysis and catalase tests. GBS positive plates (as noted by

color change on the plates) were tested for antibiotic sensitivity. The plates were read by 2

microbiologists and we also sent 2 plates to a sister lab in South Africa for inter lab quality

control.

The patients were each given an antibiotic administration form (see appendix 7) to take

with them. The culture results were conveyed to patients via a phone call and they were

advised  to  tick  the  box  for  culture  positive  on  the  antibiotic  administration  form and

instructed to present the form at the facility of delivery when they returned to deliver in

order to be given intrapartum IV penicillin G. This was to be administered at an initial dose

of 5 million units,  followed by 2.5-3 million units every 4 hours until  delivery,  as per

international recommendations (Committe opinion, 2013). All patients were followed up at

delivery.
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Figure 1: Study procedure

Women at antenatal
clinic

Met eligibility 
criteria

Did not meet eligibility
criteria

Consented 
Declined 

Vaginorectal swab (85) alone, and vaginorectal plus vaginal swab (301) taken and
placed in transport media

Followed up at labor and delivery

Taken to lancet lab for culture and sensitivity

Results communicated to participant
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3.8 Sampling Technique

Consecutive sampling was used to sample participants in clinic. Patients were counseled on

the tests and its risk and benefits and an informed written consent taken by myself or 

research assistants.

3.9 Data Management

3.9.1 Data Collection

A  structured  data  collection  form/structured  questionnaire  was  used  to  collect

demographic, obstetric and laboratory data extracted from the patient’s file. The data to be

collected included maternal age, gestational age at screening, history of antibiotic use in

the  past  two  weeks,  level  of  education,  occupation,  previous  obstetric  history  (parity,

history  of  prior  baby  with  known  or  suspected  EOD),  history  of  current  pregnancy

(previous infection in this pregnancy), marital status, ethnicity. All information collected

was de-identified. Data collection took place until sample size was achieved

3.9.2 Data quality assurance

Study specific training was offered to the medical personnel on matters relating to data

collection.  Swabbing  was  carried  out  as  per  the  American  College  of  Obstetrics  and

Gynecology (ACOG) guidelines. Data was saved in lock and key data cabinets and data

base was pass-word protected to secure access. Data was monitored on a weekly basis for

its completeness and accuracy. 

3.9.3 Data Analysis and Presentation

Data analysis was done using the software for statistical computing known as R (R Core 

Team, 2015). Categorical variables were summarized as frequencies and the corresponding

percentages while continuous variables were summarized as median and the corresponding



18

inter quartile range (IQR). Gaussian assumptions were assessed using Shapiro Wilk test for

normality. Age was categorized at ten year intervals. Association between the presence of 

GBS and categorical variables was assessed using Fisher’s exact test. Association between 

the presence of GBS and age, and gestational duration was assessed two sample Wilcoxon 

rank-sum test and two sample t-test respectively. Results were presented using tables and 

graphs.

3.10 Ethical Considerations

1. The IREC approval of the study was secured before the study began.

2. Permission to conduct the research was secured from the hospital management.

3. Informed consent was obtained from all participants before their enrollment into the

study.

4. Education and counseling services was provided freely to all  participants,  including

those  who  withdrew  from  the  study.  Patients  were  counselled  on  the  test  to  be

performed and on the possible outcomes. This information was also provided on the

consent form. Counselling was done by the primary investigator or research assistant.

5. Confidentiality was maintained strictly by obtaining consent in a private room, storing

the questionnaires  and lab results  in locked data cabinets,  databases were protected

with passwords known only to the research assistant and principal investigator.
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CHAPTER FOUR

RESULTS
A total of 386 participants were sampled and their data subsequently analyzed.

Figure 2: Flow chart

5000 attending clinic over 
study period

# fit criteria = 727

# specimen lost 
= 0

 # lost to follow 
up = 1 (12.5%)

#consented = 386 
(54%)

# Declined = 341 
(46%)

# double swab = 301 
(78%)

# single swab = 85 
(22%)

 # Positive = 8 
(2.1%)

 # negative = 
378 (97.9%)

 # followed up = 7 
(87.5%)

 # received antibiotic = 5 
(71.4%)
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Table 1: Demographic characteristics.Sample size 386

Variable Median (IQR) or n (%)
Age (years), Median (IQR) 26.7 (23.3, 30.7)

Range (Min,, Max.) 17.1, 43.5
10 – 20 14 (3.6%)
20 – 30 261 (67.6%)
30 – 40 107 (27.7%)
>40 4 (1.0%)
Occupation

None/student/other 77 (19.9%)
Employed /Self Employed 309 (80.1%)

Education level
None 2 (0.5%)
Primary 78 (20.2%)
Secondary 148 (38.3%)
College/University 158 (40.9%)

Marital status
Single 51 (13.2%)
Married 335 (86.8%)

Gravidity
1-2 262 (67.9%)
3-5 115 (29.8%)
6+ 9 (2.3%)

The median age of the participants was 26.7 (IQR: 23.3, 30.7) years. Two thirds of the participants

(67.6%) were aged between 20-30 years. There were 14 (3.6%) and 4 (1.0%) who were aged 10-20

and 40-50 years respectively.

Up to 80% of the participants were either employed or self-employed. Only two participants had no

formal  education.  Majority  (40.9%)  had  college/University  education,  and  one  fifth  of  the

participants had primary level of education. The rest had secondary education. Over 80% of the

participants were married. Slightly more than a tenth were single. Two thirds of the participants

(67.9%) of gravida 1-2, and 115 (29.8%) were in gravida 3-5.
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Figure 3: Gestation duration

GBD (Weeks)

D
en

si
ty

32 34 36 38 40 42

0.
0

0.
1

0.
2

0.
3

0.
4

Median (IQR) 
 37.0 (IQR: 36.0, 38.0) weeks

Mean ± SD 
 37.1 ± 1.3 weeks

Minimum 
 34.6 weeks

Maximum
 40.9 weeks

The mean ± SD was 37.1 ± 1.3 weeks with no much difference from the median value. The

minimum and the maximum were 35.0 and 40.9 weeks respectively.
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Table 2: Neonatal mortality and morbidity in previous pregnancy

Variable n (%)
Neonatal  mortality  (in  previous  pregnancy)  during  the  first

week of life. n is 239.

7 (2.9%)

Neonatal  sepsis/infection  (in  previous

pregnancy) during the first week of life. n is

239.

No 230 

(96.2%)

Yes 9 (3.8%)
Sepsis/infection. n is 9. Confirmed 7 (77.8%)

Suspected 2 (22.2%)

Multigravidas  (≥  gravida  2)  were  239  in  total.  Neonatal  mortality  rate  in  previous

pregnancy was 2.9%, and sepsis/infection was 3.8% (by patients report). Of the neonates

who had sepsis or infection, 77.8% were confirmed based on lab works, the rest of the

cases of neonatal sepsis in previous pregnancy were suspected.
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Figure4: Infection during the current pregnancy

The incidence of infection during the current pregnancy was 16.8%. Fifty four (83.1%; n as

65)  of  the  participants  with  infection  during  the  current  pregnancy  had  urinary  tract

infection as per their urinalysis, and 2 (3.1%) had an infection with candidiasis. Each of the

remaining  nine  participants  had  an  infection  with  one  of  the  following:  amoebiasis,

brucellosis, malaria, dysentery, upper respiratory tract infection, and typhoid. 

These infections were diagnosed during the participants’ prior antenatal  clinic  visits  by

clinical  personnel.  Antibiotics  were administered  to  all  the  participants  who developed

infection during pregnancy.
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Table 3: Medical history. n is 386.

Variable n (%)
Medical conditions

High  blood

pressure

2 (0.5%)

Asthma 4 (1.0%)
Other diagnoses 8 (2.1%)

Specific other diagnosis 47 (12.3%)
Does  not  know  if

allergic to penicillin

2 (0.5%)

Reactional allergy to penicillin 0 (0.0%)
Allergy to vancomycin 0 (0.0%)
Reactional allergy to vancomycin 0 (0.0%)
Allergy to ampicillin 0 (0.0%)
Reactional allergy ampicillin 0 (0.0%)
Allergy to other 12 (3.1%)
There were 2 (0.5%), and 4 (1.0%) who had history of high blood pressure and asthma

respectively.  Eight  (2.1%) had history  of  other  diagnoses  (vulvitis,  bacterial  vaginosis,

candidiasis). 

Two participants did not know whether they were allergic to penicillin, and 12 (3.1%) were

allergic to other drugs. Of those who allergy to other drugs, two thirds, 8 (66.7%), were

allergic to Sulphur containing drugs, one was allergic to amoxicillin, one to aspirin.

Table 4: Delivery related characteristics

Variable Sample 
size

n (%) or 
Mean±SD

Hospital delivery 386 Yes 385 (99.7%)
No 0 (0.0%)
Lost to follow up 1 (0.3%)

Hospital name 385 MTRH 374 (97.1%)
Other 11 (2.9%)

Delivery outcome 385 Stillbirth 2 (0.5%)
Live birth 383 (99.5%)
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Admitted to NBU 383 1 (0.3%)

Except one who was lost to follow up, all the participants delivered at the hospital. Of the

385 who delivered at the hospital, 374 (97.1%) delivered at MTRH. The rest delivered in

the hospitals as shown in Table 4.

The  participant  who was  lost  to  follow up was  positive  for  culture.  Therefore,  of  the

remaining seven participants who were positive for culture, 5 (71.4%) received antibiotics.

There were 2 (0.5%) stillbirths. Of the remaining 383, 1 (0.3%) neonate who was admitted

to new born unit (NBU) at the age of one day. The two stillbirths were confirmed to have

been  born  by  mothers  whose  culture  test  results  were  negative.  The  child  who  was

admitted to the newborn unit had a mother with negative culture test results.

Table 5: GBS culture results

Variable n (%)
Culture Negative 378 (97.9%)

Positive 8 (2.1%)
Sensitive to penicillin 8 (100%)
Sensitive to ampicillin 8 (100%)
Sensitive to vancomycin 8 (100%)
Sensitive to erythromycin 8 (100%)
Sensitive to clindamycin 8 (100%)
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Laboratory  findings  show  that  8  (2.1%,  95%  CI:  0.9%  to  4.0%)  cultured  group  B

streptococcus, and all were sensitive to penicillin, ampicillin, vancomycin, erythromycin,

and clindamycin.

Table 6:Intrapartum antibiotics

Variable Sample size N (%)
Lost to follow up from positive cultures 8 1(12.5%)

Intrapartum antibiotic prophylaxis 7 5 (71.4%)

Out of 386 participants only one participant was lost to follow up (unable to reach via

phone to deliver results and get delivery details). This participant was part of the 8 that had

a positive culture for GBS. Out of the 7 participants who had a positive culture for GBS

and  were  followed  up,  5  received  timely  intrapartum antibiotics  (at  least  one  dose  of

antibiotic 4 hours prior to delivery).

Table 7: Association between positive culture and demographic, and clinical 

characteristics

Variable Negative (n=378) Positive (n=8) P
Age (years) 26.7 (23.3 – 30.7) 25.1 (23.8 to 29.4) 0.733w

Age <=30 269 (97.8%) 6 (2.2%) 1.000f

>30 109 (98.2%) 2 (1.8%)
Occupation None/student/othe

r
87 (97.8%) 2 (2.2%) 1.000f

Employed  /Self
Employed

291 (98.0%) 6 (2.0%)

Education None 2 (100%) 0 (0.0%)
Primary 78 (100%) 0 (0.0%) 0.326f

Secondary 143 (96.6%) 5 (3.4%)
College/Universit
y

155 (98.1%) 3 (1.9%)

Marital status Single 49 (96.1%) 2 (3.9%) 0.286f

Married 329 (98.2%) 6 (1.8%)
Gravidity 1-2 256 (97.7%) 6 (2.3%)

3-5 113 (98.3%) 2 (1.7%) 1.000f
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6+ 9 (100%) 0 (0.0%)
GBD
(Months)

37.0 ± 1.3 37.4 ± 1.4 0.461t

Pregnancy
infection

No 313 (97.5%) 8 (2.5%) 0.361f

Yes 65 (100%) 0 (0.0%)
Neonatal
mortality

No 372 (98.2%) 7 (1.8%) 0.137f

Yes 6 (85.7%) 1 (14.3%)
Neonatal
infection

No/unknown 370 (98.1%) 7 (1.9%) 0.173f

Yes 8 (88.9%) 1 (11.1%)
†Delivery
outcome

Still Birth 2 (100%) 0 (0.0%) 1.000f

Alive 376 (98.2%) 7 (1.8%)

Employed  /  Self  Employed:  Customer  service,  Healthcare  provider,  Teacher,  farmer,

Housewife, Civil servant, Business person;

f – Fisher’s exact test;

t – two sample t-test;

w – two sample Wilcoxon rank-sum (aka Mann-Whitney U) test;

†  - n=385

In this study, all of the women who were positive had either secondary or college level 

education. Six were married and two were single. One positive case had a previous 

neonatal death and another reported previous child sepsis. No patient who reported urinary 

tract infection in the current pregnancy had GBS. Neither of the women who experienced a

stillbirth were GBS positive.
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CHAPTER FIVE

DISCUSSION
This study, at the Moi Teaching and Referral Hospital in Eldoret, was conducted between

May 2015 and December 2015. Over 5000 clients were approached identifying 727 that fit

inclusion criteria of which 386 (53%) consented for the study.The low acceptance rate may

imply that, currently, the idea of a rectovaginal swab is not acceptable.  However, reasons

for refusal were not explored.  The refusal  for consent may have created a bias in that

majority of the participants who consented were young and educated.

The colonization rate  of GBS was found to be only 2.07% in women at 35-41 weeks

gestational age. Compared to data in other developing countries, this colonization rate is

quite low. Local studies show varying rates. A study done by Were et al in 2002 in MTRH

showed 34.1% in anorectal colonization and 20.2% vaginal colonization. This difference
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may be attributable to increase in antepartum antibiotic  access and use over the years;

improvement in perineal hygiene over the years. A similar study in Nairobi demonstrated

an anogenital colonization rate of 25% (Mohamed, 2009) and a more recent study done in

2015  in  Kisii  gave  a  colonization  rate  of  3%(Kaminja,  2015).  The  difference  in

colonization rates could be due to difference in urban versus rural regions. Examples of

other regions with low prevalence include 2.5% in Lome, Togo (Mounerou et al., 2015);

3.8% in Denmark  (Petersen et  al.,  2014);  2.3% in South India  (Sharmila  et  al.,  2011);

4.76% Abha, KSA  (Al-sunaidi  & Al-shahrani,  2011);  6% in Lima,  Peru  (Collins et  al,

1998).

It has been noted that the rate varies in great proportions according to the study population

and their demographics, hygiene practices of the study population, testing sites, the testing

period, transport technique, type of culture and bacterial isolation technique used. Despite

these differences, regional variations also exist as seen by the wide spectrum of rates all

over the globe (Mounerou et al., 2015).

An explanation for the low colonization rate could be the demographics of our population.

The mean age in this  study population was 26.7 years whereas a  study done in  Saudi

Arabia showed a higher colonization rate in women >40 years of age(Khan et al, 2015).

Two thirds of the women in this cohort, 67.9%, were gravida 1-2 and a study in Tanzania

showed increase in colonization in women with >5 deliveries although the difference was

not statistically significant (Joachim et al., 2009). Another point to note was that the mean

gestational  age  at  swabbing was 37.1 weeks in  this  study whereas  some studies  show

increase in colonization rates at gestation above 40 weeks(Joachim et al., 2009; Khan et al.,

2015).Most of the women in thisstudy, 79.2%, had at least a secondary education and only
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0.5%  had  no  formal  education  whereas  the  study  Tanzania  showed  GBS  was  more

prevalent in women with no formal education compared to women with primary, secondary

or higher education (although it was not statistically significant) (Joachim et al., 2009).

There  was  no  statistically  significant  association  between  age  of  the  participants  and

culture positive result, p=0.733. It was, however, noted that 75% of the participants who

cultured positive were less than 30 years of age. This was in keeping with what Joachim et

al., 2009, found where 66.6% of their GBS positive participants were under 30 years of

age.

Even though 75% of  participants  who cultured  positive  were either  employed  or  self-

employed, they had a lower chance of turning culture positive (2.0%) compared to those

who were either not employed, a student or had other occupations (2.2).The difference,

however, was not statistically significant. 

Hundred  percent  of  participants  who  were  colonized  with  GBS  had  higher  level  of

education (at least  secondary education and more). There was, however, no statistically

significant association between education and culture test results, p=0.326.

Even though 75% of those who turned positive for GBS were married, the difference in

colonization between single and married women was not statistically significant (p=0.256).

Gravidity was not associated with the presence of GBS, p=1.000, similarly, the gestational

age was not associated with presence of GBS, p=0.461.

Infection during current pregnancy was not associated with the presence of GBS, p=0.361.

The results however point that those who never had infection tend to have GBS.

There was no statistically significant difference in demographic characteristics in women

who tested positive for GBS versus those who tested negative. This was in keeping with
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the studies done in Kenya by Mohamed and Were where they also found no significant

association  between  sociodemographic  and  obstetric  characteristics  and  GBS

colonization(Mohamed, 2009; Were et al., 2006).

The  GBS  that  was  grown  was  susceptible  to  penicillin,  vancomycin,  ampicillin,

clindamycin and erythromycin. This result was more encouraging than what was found in

Tanzania where they found that all isolates were sensitive to vancomycin and ampicillin

but resistance to clindamycin, erythromycin and penicillin G was found to be 17.6%, 13%

and 9.4%, respectively  (Joachim et al., 2009). The antimicrobial susceptibility finding in

this study is particularly relevant in a Kenyan public hospital, where antibiotic shortages

occur on a regular basis.

5.1 Study Limitations

MTRH lab  was unable to  obtain  enrichment  media  (LIM broth or  TransVag broth)  as

recommended by the guidelines from CDC for GBS culture (Centers for Disease Control

and Prevention,  2010).   However,  studies  done comparing  methods  have  not  shown a

meaningful difference when LIM broth was added to the culture protocol  (El Aila et al.,

2010).

Lack of early trimester obstetric ultrasound with most women was out of my control and 

meant that I could not establish an accurate gestational age.

The small number of positive samples (8) for susceptibility to antibiotics testing will not be

reflective of the general population.

The refusal for consent may have created a bias in that majority of the participants who 

consented were young and educated.
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CHAPTER SIX

CONCLUSION AND RECOMMENDATIONS
6.1 Conclusion

The GBS colonization rate among women attending antenatal  clinic at MTRH was low

(2.1%).

All of the GBS isolatesweresusceptibleto penicillin, ampicillin, vancomycin, erythromycin,

and clindamycin.

6.2 Recommendations

Based on the low prevalence, I do not recommend routine antenatal screening of GBS. 

As  this  was  a  study  in  MTRH  alone  the  results  may  not  be  reflective  of  the  whole

population, thus I recommend a multicenter study. 
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Appendix 3: Consent Form

My name is Saudah Farooqui and I am currently pursuing my Masters Degree at  Moi

University. A requirement of this course is to do a dissertation. I chose to study Group B

streptococcus  colonization  among  antenatal  women:  Prevalence  and  antibiotic

susceptibility in Moi Teaching and Referral Hospital. I will ask you some questions about

your socio demographic characteristics. You are free to respond or choose not to respond to

some of the questions that you may find inconvenient to you.

A swab will be taken from your vagina and rectum. It will not cause any harm to you or the

baby. If the culture turns positive you will receive treatment while in active labor. The drug

used for treatment is not harmful to the baby but it may give you an allergic reaction (risk

of  allergic  reaction  is  0.7%-4% and  risk  of  anaphylaxis  is  estimated  to  be  4/10,000-

4/100,000).  The importance  of this  treatment  is  to  the baby as Group B Streptococcus

colonization in you may lead to infection in the baby in their first week of life. 

Your participation in the study will in no way change the treatment plan that your doctors

deem is fit for you, or in any other way prejudice either of you. This study will not put you

at any risk; no immediate benefit will accrue to you. 

Information  gathered  will  be  treated  with  utmost  confidentiality;  your  identity  will  be

protected (your name will  not be used and you will  be identified with a number,  only

known to  me  and  my immediate  assistant).  The  information  obtained  will  be  used  to

improve services in MTRH, to form protocols and may be published in medical journals

and/or presented in scientific symposia (both local and international). 

The Moi University Ethics and Research Committee has approved this study
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For any question or clarification, please do not hesitate to contact me on 0736238241 or

contact  the  chairperson  of  IREC,  MOI  TEACHING AND REFERAL HOSPITAL P.O

BOX 3-30100 ELDORET

May I proceed with the questions? Yes/ No.

Respondent’s signature………………………………….……… Date …………………
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Appendix 4: Taarifa Ya Ridhaa

Jina langu ni Saudah Farooqui na nasomea shahada ya pili katika chuo kikuu cha Moi.

Kinachohitajika katika somo hili ni kufanya utafiti. Basi nikaamua kufanya utafiti wangu

kuhusu kundi B streptococcus miongoni  mwa akina mama wajawazito:  maambukizi  na

utumiaji wa antibiotic katika hospitali kuu ya rufaa ya Moi. Nitakuuliza maswali machache

kukuhusu. Una hiari ya kujibu au kukataa kujibu maswali yoyote ambayo unahisi unasita

kuyajibu.

Utapimwa kutumia vifutio  damu kwenye sehemu yako ya siri  na haitasababisha  hatari

yoyote kwako na pia mtoto wako. Ikiwa utapatikana kuwa na bacteria ya GBS, utapata

matibabu utakapokua katika hali ya uchungu wa uzazi. Dawa inayotumika kwa matibabu

haina hatari zozote kwa mtoto, ila itakupa mmenyuko(hatari za mmenyuko ni 0.7%-4% na

inakadiriwa kuwa 4/10,000-4/100,000).

Matibabu  haya  yanamanufaa  kwa  mtoto  kwa  sababu  GBS  inaweza  leta  ugonjwa  na

maambukizi kwa mtoto anapokua katika wiki yake ya kwanza maishani.

Kushiriki  kwako katika utafiti  huu haitabadilisha mipango na matibabu ambayo daktari

wako anapendekeza au kusababisha chuki kati yenu. Somo hili halitakuweka katika hatari

yoyote; hakuna  faida ya haraka utakayo ongezewa.

Ujumbe wako wowote utakayo  peana itahifadhiwa kwa siri ya hali ya juu. Utambulisho

wako  itafichwa  na  pia  jina  lako  halitatumika,  utajulikana  kupitia  kwa  nambari

utakayopewa  inayojulikana   kwangu  na  msaidizi  wangu  pekee.  Ujumbe  tutakao  pata

itatumika kuendeleza huduma katika hospitali  kuu ya rufaa ya Moi, kutengeneza itifaki

zitakazo chapishwa katika majarida za matibabu au kuwasilishwa katika makongamano ya

kisayansi nchini na kimataifa.
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Idara ya maadili na utafiti cha chuo kikuu cha Moi kimeidhinisha na kupitisha utafiti huu.

Kwa maswali yoyote au ufafanuzi,tafadhali usisite kuuliza au kuzungumza nami kupitia

nambari yangu ya simu 0736238241 au kuzungumza na mwenye kiti wa Idara ya utafiti na

maadili ya hospitali kuu ya rufaa ya Moi,Sanduku la Posta 3-30100 ELDORET.

Naweza endelea kukuuliza maswali?  Ndio           

  La         

Jina ya mshiriki ……………………………………………

Sahihi...........................................

Tarehe ……/………/2015.                           Nambari ya 

simu………………………………..

Shahidi..........................................................Sahihi...................Tarehe……/………/2015

Utambulisho wa Utafiti................................
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Appendix 5: Patient Enrollment Form

Date...........................................................................study ID................................................

Hospital Number 

(IP/OP)..............................................................................................................................

SECTION A. DEMOGRAPHIC CHARACTERISTICS

Year of birth  (YY/MM/DD) ......../........../.............

Occupation (a) Customer service (b) Health Care Provider (c) Teacher (d) Farmer (e) 

Housewife 

(f) Civil Servant  (g) Business (h) Student (i) None  (j)Other………………………………..

Highest education level completed (a) None (b) Primary (c) Secondary (d) 

College/university

SECTION B: OBSTETRIC HISTORY

Parity......................+............................... Gravidity ……………. 

LMP (YY/MM/DD) 2015/………/………  EDD (YY/MM/DD)  2015/…….…/………..    

GBD………/40 + ………/7

Did any of your children die in the first week of life? (a) Yes (b) No (c) Unknown If yes 

#............

Did any of your children have Sepsis/Infection in first week of life? (a) Yes (b) No (c) 

Unknown

If yes, (a) confirmed  (b) suspected

Have you had any infection in this pregnancy (a) Yes  (b) No (c) Unknown

If yes, at …………………………………………….. Gestation by dates

Nature of infection…………………………………………………. (Diagnosis)
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Antibiotics administered (a) Yes  (b) No (c) Unknown

SECTION C: FAMILY SOCIAL HISTORY

Marital status (a) single  (b) married  (c) divorced (d) separated (e) widowed

Residence………………………………………………………………………….

SECTION D: PREVIOUS MEDICAL HISTORY

 Have you ever had any of the following medical conditions? (Choose all that apply)

(a) Diabetes      (b) Heart disease        (c)  high blood pressure    (d) HIV     (e) Asthma

Have you had a Urinary Tract Infection (UTI) in this pregnancy?  (a) Yes   (b) No

Other or more information on above diagnoses; if yes, 

specify………………………………………………………………………………………

………………………………………………………………………………………………

………………………………………………………………………………………………

………………………………………………………………………………………………

………………………………………………………………

Do you have an allergy to: Penicillin (a) Yes (b) No (c) Unknown  

If yes, reaction ________________

Vancomycin (a) Yes (b) No (c) Unknown. 

If yes, reaction ________________

Ceftriaxone (a) Yes (b) No (c) Unknown. 

If yes, reaction ________________

Other (a) Yes (b) No (c) Unknown. 

Specify ……………………………………………………………..

**Document all antibiotic allergies on Patient’s Antibiotic Administration Form**.
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SECTION E: Lab results

Culture (a) Positive (b) Negative 

If positive, antibiotic susceptibility: Penicillin (a) Resistant (b) Sensitive

Ceftriaxone (a) Resistant (b) Sensitive

Vancomycin (a) Resistant (b) Sensitive

Erythromycin (a) Resistant (b) Sensitive

Clindamycin (a) Resistant (b) Sensitive

SECTION E: Follow up

Delivered in hospital (a) Yes (b) No (c) Lost to follow up

If yes – Hospital 

name…………………………………………………………………………… Date and 

time of admission (YY/MM/DD) 2015/….…/………   ……………………….am/pm

Received antibiotics (a) Yes (b) No (c) Unknown

If yes - Date and time of 1st antibiotic administration (YY/MM/DD) 2015/……./…….     

…..….….am/pm

Date and time of delivery (YY/MM/DD) 2015/…………./…...…        

………………………….am/pm

Outcome (a) Live baby (b) Still birth 

If (a) then- NBU admission (a) Yes (b) No. 

If yes, at what age in days? ...........................
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Appendix 6: Antibiotic Administration Form

Intrapartum antibiotic administration

STUDY ID: ______________

Hospital number (IP/OP) _________________________

Maternal GBS Status:         Positive GBS Negative GBS

Drug Allergies:           No known drug allergies 

Drug allergy _________________________________________________

Drug name + reaction type

For GBS positive patients with no known allergies to penicillin (please add to T sheet):

Give: Penicillin G, 5 million units IV loading dose, then 3.0 million units IV every 4 hours 

until delivery

 _________________________________________________

Name and Signature, Date and time

For GBS positive patients with allergy to penicillin, and no allergic contraindication to

the following antibiotics (please add to T sheet):

Give: Vancomycin 1 g IV every 12 hours until delivery 

_______________________________________

   Name and Signature, Date and time

All patients receiving antibiotics should be monitored for adverse drug reactions such as

Anaphylaxis (difficulty breathing/hypoxia/stridor, drop in blood pressure, lip swelling, 

tachycardia, seizure, decreased consciousness, dizziness, flushing, 

nausea/vomiting/diarrhea), Rash/Hives, itchiness, fever, new swelling, shortness of breath. 
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If any of these symptoms develop afterstarting antibiotics, MD should assess the patient 

immediately.

A)For Anaphylaxis:

i) Stop Antibiotic immediately

ii) Give: Epinephrine 0.3-0.5 mL of 1:1000 dilution (1mg/mL) IM or SC, every 5-20min;

Airway management: give oxygen, inhaled B2-agonists (salbutamol); Call ICU if airway

compromised

Fluid resuscitation with IV normal saline or Ringer’s lactate to support BP

iii) Antihistamines (ex. Diphenhydramine 50mg IV/IM) for symptomatic hives/itching

iv) Corticosteroids may prevent relapse (methylprednisolone 125mg IV q6h or prednisone 

50mg po)

v) Glucagon (1-5mg IV over 5min) if inotropic or chronotropic support required

vi) Document allergy in patient’s medical record and counsel patient

B)For Other Reactions:

i) Stop Antibiotic immediately

ii) Symptomatic Management

iii) Document allergy in patient’s medical record and counsel patient
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Appendix 7: Working instructions for microbiology lab- Lancet
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