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ABSTRACT

Title: Microbiology of puerperal sepsis and its clinical implications in a Hospital sample in
Zimbabwe

Introduction: Puerperal sepsis is infection of the female genital tract occurring at any time
between the rupture of membranes or labour, and the 42nd day postpartum. Puerperal sepsis has
become the leading cause of maternal death in Harare public health institutions accounting for
19% and 30% of maternal deaths for the years 2010 and 2014 respectively, from being the fourth
nationwide cause at 12.3% in the year 2007. The objectives of this study were to determine the
identity and antibacterial susceptibility profiles of bacteria colonizing the genital tract and blood
stream, and to assess clinical outcomes and association with HIV infection in women with
puerperal sepsis.

Methodology: A prospective cohort study was conducted at Parirenyatwa and Harare
Hospitals between 02 September 2014 and 01 July 2015. Endocervical swabs and blood were
collected for culture and susceptibility testing from 151 consecutive women who met the
World Health Organisation criteria for puerperal sepsis. HIV sero-status, immunological
status and antiretroviral therapy (ART) use were determined. Medical records were reviewed
for assessment of clinical outcomes. Proportions, categorical values and means were
compared using Z-test, > test and t- test along with 95% confidence interval (CI) and p-value
of <0.05.

Results: The mean age was 25.1 £5.8years and most women were multiparous (53.6%). The
majority of women had delivered at a hospital (78.1%) and by caesarean section (57.6%). The
commonest bacterial isolates were Escherichia coli (30.6%) and Klebsiella pneumoniae
(15.3%). Multidrug resistant organisms (MDRO) accounted for 10.9% of the isolates. MDRO
were associated with prolonged mean hospital stay 23.0days (d) compared to 10.5d in women
without MDRO (p=0.009). The frequency of genital colonization with Enterobacter species
was significantly higher in HIV infected (9.1%) than uninfected women (1.7%) (p=0.04).
Among HIV infected women (21.9%), severe immunosuppression (CD4 <200/mm3) was
associated with a greater need for laparotomy 42.9% vs 4.5% (p=0.01) and prolonged mean
hospital stay 19.0d vs 10.2d (p=0.03) compared to mild-advanced (CD4 count 200-500/ mm3)
and insignificant immunosuppression (CD4 >500/mm3). There was a non-significant trend
towards, earlier onset of sepsis; and higher rates of pelvic abscess, septic shock, wound
dehiscence, peritonitis, death and need for admission into the intensive care unit (ICU) in
women with severe immunosuppression. Antiretroviral therapy use did not independently
influence outcomes. Puerperal sepsis case fatality rate was 7.3%.

Conclusion: Gram negative bacilli, particularly E. coli, are the commonest bacterial isolates in
puerperal sepsis. There is emergence of MDRO gram negative bacilli resistant to carbapenems,
especially K. pneumoniae. MDRO and HIV associated severe immunosuppression are risk factors
for prolonged hospital stay and need for surgery. Robust infection control strategies, emphasis on
rational drug use and clinical culture surveillance to identify MDRO and monitor epidemiologic
trends is recommended.
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CHAPTER 1

1.0 INTRODUCTION

Puerperal sepsis is infection of the female genital tract occurring at any time between the rupture
of membranes or labour, and the 42nd day postpartum in which 2 or more of the following are
present: pelvic pain, fever (i.e. oral temperature 38.5°C or higher on any occasion), abnormal
vaginal discharge (e.g. presence of pus), abnormal smell/foul odour of discharge, and delay in the

rate of reduction of the size of the uterus (<2cm/day during the first 8 days) (1,2).

Globally, the incidence of puerperal sepsis ranges from 2.7% to 5.7% (1). Puerperal sepsis
accounts for 2% of maternal deaths in the developed world and 10-12% of maternal deaths in
the developing world(3). Puerperal sepsis was the fourth leading cause of maternal death in
Zimbabwe accounting for 12.3% of maternal deaths in a national survey in the year 2007(4) .
An unpublished retrospective review comparing trends in maternal mortality for the public
maternity institutions of Harare reported that obstetric sepsis was now the leading cause of
maternal deaths accounting for 19% and 30% of maternal deaths for the years 2010 and 2014
respectively (5). In comparison, the contribution of genital tract sepsis to maternal death may
not be as significant in the developed world. Though direct and indirect sepsis combined were
the second commonest cause of maternal deaths in the latest United Kingdom Triennial
Report for 2011-2013, genital tract sepsis was the fourth leading cause of direct maternal
death accounting for 0.29 maternal deaths per 100 000 maternities, and was in fact showing a

downward trend from preceding years (6).



If left untreated women may develop early complications such as wound dehiscence, peritonitis,
pelvic abscess, necrotizing fasciitis, toxic shock syndrome; and long-term maternal complications
such as chronic pelvic inflammatory disease, chronic pelvic pain and infertility(2,7). The
proportion of women developing infertility following puerperal sepsis ranges from 5% in

developed countries to 12% in developing countries(1).

Major risk factors for puerperal sepsis are caesarian section, prolonged and premature rupture of
membranes, prolonged labor (>24hours), frequent unsanitary vaginal examinations, retained
products of conception, hemorrhage, anemia, malnutrition and obesity (2,7,8). The incidence of
puerperal sepsis has been shown to be higher in HIV positive persons compared to HIV negative

persons (9,10).

Most pelvic infections are caused by overgrowth of bacteria indigenous to the female genital tract,
notably Groups A and B beta-hemolytic streptococci, Staphylococcus aureus, enteric bacteria such
as Escherichia Coli, Klebsiella species, pseudomonas species, clostridium species, Morganella
morganii and other anaerobes, mycoplasma, chlamydia and gonococci. Infection is frequently
polymicrobial(2,7,12). In the developed world, the most virulent infective organism causing life-
threatening infection is community acquired Group A beta-hemolytic streptococci (7,13). Studies
in developing countries have noted inter-country variance in the most frequent etiologic organisms

(14-18).



Antibiotic resistance is a global public health problem worse in developing countries which have
a high burden of infectious disease, constraints on microbiological investigations to identify
resistant infections and unavailability of novel agents to treat them. There are accelerating rates of
antimicrobial resistance fueled by irrational drug use and shortfalls in infection control and public
health (19). Treatment of most infections in Zimbabwe is empiric/syndromic mainly due to lack
of microbiological services and diagnostic capacity from grassroots up to tertiary level(20). There
is therefore a need for periodic evaluation of antimicrobial effectiveness against infective bacteria.
This will allow identification of multi-drug resistant organisms (MDRO), and pave way for

concerted efforts at preventing their emergence and spread.

1.1 JUSTIFICATION FOR THE STUDY

Most data on the microbiology of puerperal sepsis in Zimbabwe was collected over 2 decades ago
before the advent of the HIV epidemic (21,22). Recent estimates of puerperal sepsis in our
hospitals come from retrospective studies of maternal deaths, without microbiological

investigation (4,5). Therefore these data reflect only clinically defined puerperal sepsis.

In our Zimbabwean institutions, puerperal sepsis is diagnosed clinically as infection of the female
genital tract occurring at any time between the rupture of membranes or labour, and the 42nd day
postpartum in which 2 or more of the following are present: pelvic pain or tenderness, fever (i.e.
oral temperature 38.5°C or higher on any occasion), abnormal vaginal discharge (e.g. presence of
pus, abnormal uterine bleeding), abnormal smell/foul odour of discharge, and delay in the rate of

reduction of the size of the uterus (<2cm/day during the first 8 days) (1,23).



Empiric treatment is recommended using ampicillin 1-2g IV gid and metronidazole 500mg IV tds
and gentamycin 3-5mg/kg IV daily. Ceftriaxone 1-2g IV bd or benzyl penicillin 5MU 1V qid are
alternatives to ampicillin. Recommended antibiotic prophylaxis before caesarian section is
ceftriaxone 1g IV stat or ampicillin 1g IV stat (23). The persistent use of select antibiotic classes
leads to development of resistance to those classes over time and may eventually lead to the
selection of multidrug-resistant organisms. During the economic crisis of the last decade, there has
been a lack of systematic, well-designed and funded research studies to determine the etiology of
puerperal sepsis and the emergence of drug resistance. This means that the recommended drug

regimens for prophylaxis and treatment of infections might be ineffective in our setting.

HIV infection has been associated with more severe clinical manifestations in most studies of
pelvic inflammatory disease, while other investigators found no increase in severity of clinical
outcomes (24-27). While evidence exists that HIV infection increases the risk of postpartum
infections (9), there is insufficient information on the association of HIV infection with clinical

outcomes.

This study aims to identify suspected infecting organisms, assess susceptibility of these organisms
to the current recommended empiric antibiotics, and assess the association of these organisms and

HIV infection with clinical outcomes in our population.



CHAPTER 2

2.1 LITERATURE REVIEW

Puerperal sepsis is infection of the female genital tract occurring at any time between the rupture
of membranes or labour, and the 42nd day postpartum in which 2 or more of the following are
present: pelvic pain, fever (i.e. oral temperature 38.5°C or higher on any occasion), abnormal
vaginal discharge (e.g. presence of pus), abnormal smell/foul odour of discharge, and delay in the
rate of reduction of the size of the uterus (<2cm/day during the first 8 days).Clinical signs and
symptoms typically present more than 24 hours after delivery unless the patient had prolonged
rupture of membranes or prolonged labour without prophylactic antibiotics when the disease may

be noted earlier(1).

Puerperal sepsis can be caused by both exogenous and endogenous bacteria. Endogenous bacteria
are usually commensals in the vagina and rectum which may go up the uterus during prolonged
rupture of membranes, genital tract trauma or via examining fingers and instruments. Exogenous
bacteria may be introduced by unsterile examination, droplet infection, sexual activity and foreign
substances introduced into the vagina e.g.- herbs, oils and cloths (1,7) . Puerperal infection
following vaginal delivery primarily involves the placental implantation site and the decidua and
adjacent myometrium, while the pathogenesis of uterine infection following cesarean delivery is

that of an infected surgical incision (7).

Community acquired Group A Streptococcus (GAS) from the woman’s own respiratory tract or

hands, or hospital staffs’ hands, is increasingly causing invasive and life threatening puerperal



infections worldwide (7,28). Puerperal sepsis mostly associated with GAS was the commonest

cause of direct maternal deaths in the United Kingdom (UK) during the triennium 2006-2008 (29).

The practice of endometrial aspirate and blood cultures in patients suspected of having puerperal
endometritis effectively contributes to the diagnosis and treatment of this infection (30). Studies
utilising endocervical swabs have shown an approximately 80% chance of identifying suspected
infecting organisms compared to blood cultures which were positive in 5% to 24% of samples
from women with puerperal sepsis (7,14,16,17). However genital tract swabs have the
disadvantage of picking up other non-infecting vaginal flora (7). In a Nigerian study in which
endocervical swabs were cultured in 139 women with puerperal sepsis, S. aureus, E. coli,
Streptococcus sp. and Pseudomonas sp. were the commonest isolated organisms. There was either
insignificant or no growth in 30/139 specimens (18). A study in India in which endocervical swabs
were analysed by microscopy, culture and sensitivity, the most commonly isolated organisms were
Klebsiellae, S. aureus, E. coli, Pseudomonas sp. and B-hemolytic streptococci. There was no
growth in 2/12 specimens (14). In a Bangladesh Study, there was significant growth in anaerobic
cultures of 42/50 endocervical swabs collected from women with puerperal sepsis (16).
Microscopy and culture of endocervical swabs and blood may identify infecting organisms and

assist in the choice of antimicrobials.



Studies including vaginal and caesarian deliveries indicated that HIV-infected women had over
three times the risk of a puerperal sepsis compared with uninfected women; this figure increased
to nearly six amongst studies only including women who delivered by caesarian section (9). HIV-
positive women had a statistically significant increase in the incidence of post-operative fever (RR
1.3) and wound sepsis/sinus (10). In one study, post-partum endometritis was more prevalent in
HIV-infected women compared to HIV-uninfected controls (10.3% vs 4.2%), being inversely

related to CD4 percentage (31).

The empiric antibiotic regimen for treatment of puerperal sepsis in Zimbabwe is ampicillin 1-2g
IV gid, metronidazole 500mg IV tds and gentamycin 3-5mg/kg IV daily. Alternatives to ampicillin
are ceftriaxone 1-2g IV bd or benzyl penicillin 5SMU qid IV. Alternative to gentamycin in case of
abnormal kidney function is chloramphenicol 50mg/kg in 4 divided doses(23). For the
management of severe sepsis, a combination of peperacillin/tazobactam or clindamycin and a
carbapenem may provide the broadest range.(12). Amoxicillin, ciprofloxacin and erythromycin
may be given to complete the antibiotic course on an outpatient basis. Recommended antibiotic

prophylaxis before caesarian section is ceftriaxone 1g IV stat or ampicillin 1g 1V stat (23).

Persistent use of a select antibiotic class leads to development of resistance to that class over time.
Combination empiric treatment may eventually lead to the selection of multidrug resistant
organisms. Multidrug resistant organisms (MDRO) are defined as organisms with acquired non-
susceptibility to at least one agent in three or more antimicrobial categories (32). Emergence of
resistance to multiple antimicrobial agents in both gram negative and gram positive bacteria is a

significant threat to public health as there may be no effective antimicrobial agents to manage these



infections, especially in resource limited settings which have limited access to novel
antimicrobials. MDRO associated infections are associated with poor patient outcomes (30).
Notable MDROs include multidrug-resistant carbapenemase-producing K. pneumoniae and
Acinetobacter sp which are resistant to all currently available antimicrobials or remain susceptible

only to older, toxic agents such as the polymyxins (32—35).

Earlier research conducted in Zimbabwe has shown emergence of anti-microbial resistance in
pathogens such as staphylococci, streptococci, gonococci and enteric bacteria. A study on
antimicrobial susceptibility of Neisseria gonorrhea showed >60% resistance to penicillin, >10%
resistance to cefuroxime, 50% resistance to erythromycin, 20% resistance to tetracycline and full
susceptibility to kanamycin and spectinomycin (36). A study on vaginal pathogens in which 130
isolates of Group B streptococci were isolated showed 5 isolates resistant to erythromycin, 7
isolates resistant to clindamycin, intermediate resistance to gentamycin, while all were susceptible
to beta lactams(22). A project investigating the role of S. aureus in local burn centers determined
a high prevalence of methicillin resistant S. aureus (MRSA) (64% and 49% prevalence at

Parirenyatwa and Harare Hospital, respectively) among randomly sampled wound cultures (37).



2.2 Research Question

What is the microbiology of the female genital tract and blood stream in HIV infected and HIV-

uninfected women with puerperal sepsis, the in vitro antibacterial susceptibility of these

organisms, and the clinical response to empiric antibiotics in women admitted at Parirenyatwa and

Harare Hospitals?

2.3 Study Objectives

2.3.1 Broad Objective

To determine the microbiology of puerperal sepsis and its clinical implications among HIV-

infected and HIV-uninfected women admitted at Parirenyatwa and Harare Hospitals

2.3.2 Specific Primary Objectives

Vi.

To identify the bacteria colonizing the female genital tract in women with puerperal sepsis
To identify bacteria causing bacteremia in women with puerperal sepsis

To determine the antibacterial susceptibility profiles of the cultured bacteria

To determine if the spectrum of microbiological organisms is different among HIV-
infected and HIV-uninfected women

To compare women’s clinical response after empiric antibiotics to in vitro antibacterial
susceptibility profiles of colonizing bacteria

To determine proportion of women who develop complications and those who require

surgery such as laparotomy for management of complications



2.3.3 Secondary Objectives:
I.  To determine risk factors for bacteremia
ii.  To determine if immunological status (CD4 cell count), virological status (viral load) and

use of antiretroviral therapy are related to presentation of puerperal sepsis

10



CHAPTER 3

3.0 RESEARCH METHODOLOGY

3.1 Study design

A Prospective Cohort Study

3.2 Study Setting
The study was conducted at Parirenyatwa Hospital and Harare Hospital maternity, gynecological

and intensive care units

3.3 Study Population
All women admitted with a clinical diagnosis of puerperal sepsis at Parirenyatwa and Harare

Hospitals.

3.4 Inclusion Criteria
e Clinical diagnosis of puerperal sepsis defined as: Infection of the female genital tract
occurring at any time between the rupture of membranes or labor and the 42" day

postpartum in which 2 or more of the following criteria are present:

Pelvic pain

e Fever (i.e.- oral temperature 38.5°C/ axillary temperature 38°C or higher on any
occasion)

e Abnormal vaginal discharge (e.g.- presence of pus)

e Abnormal smell/foul odor of discharge

11



e Delay in rate of reduction of the size of the uterus(<2cm/day during the first 8 days)

e Able and willing to give informed consent/ proxy available to give informed consent

3.5 Exclusion Criteria
e Unwilling to give informed consent
e |[solated extra-genital infection e.g.— isolated urinary tract infection, chest infection,

isolated wound infection

3.6 Sample Size Determination and Sampling Plan

3.6.1 Sampling:

Convenient sampling of all women presenting with puerperal sepsis who met the inclusion criteria

Sample size calculation:

Basing on a blood culture positive (bacteremia) rate of 10% [range 5-20% (8)] among people
diagnosed with puerperal sepsis and using the Dobson formula, the sample size needed to give an
80% power to determine the bacteriology of puerperal sepsis and its clinical implications in
patients admitted at Parirenyatwa and Harare Hospitals is 138.2976. Incorporating a 10% loss to

follow up rate, 151 participants were needed.

VIZ:

12



n = Zz(x/Z P(l'P!

A2

Where:
Z%n = (1.96)?
P= proportion with positive blood culture = 0.1

A2= (0.05)2

3.7 METHOD OF DATA COLLECTION

3.7.1 Face to face interviews and clinical examinations were conducted to assess inclusion criteria
and acquire informed consent from each participant. Height and weight were measured on

admission.

3.7.2 An interviewer administered questionnaire was used to collect information on:

e Demographic data such as age of patient and partner, physical address, level of education,

employment status, parity and marital status.

13



Index pregnancy factors (factors associated with the last pregnancy) such as booking status,
number of fetuses, gestational age at delivery, place of delivery, mode of delivery,
induction of labor, pre-labor rupture of membranes, duration of labor, meconium staining
of liquor, method of placental delivery, perineal/genital tract trauma, postpartum
hemorrhage. Medical records from antenatal care and delivery were used to verify

information.

Definitions:

Booking was assessed according to the World Health Organization recommendation of 4
focused antenatal care visits. Women were classified into those who attended <3 antenatal
care visits and those with >4 antenatal care visits (38).

Prolonged labor was labor of duration greater than 24 hours (39)

Postpartum hemorrhage was blood loss >500ml at delivery (40)

Weight and height were measured on admission. The body mass index (BMI) was
calculated as the weight in kilograms divided by the square of the height in m2. Women
were classified as underweight (BMI<18.50kg/m?2), normal weight (BMI18.51-24.99
kg/m?), overweight (BMI 25.00-29.99 kg/m?), obese (BMI > 30.00 kg/m?) (41)

Preterm delivery was birth after 28weeks Odays but before 37 weeks Odays of gestation

(23)

14



3.7.3 Laboratory Procedures:

3.7.3.1 Blood for culture, full blood count (FBC), urea and electrolytes (U&E) and HIV testing
was collected at the time of admission. Where possible, the aim was to collect specimens before
administration of antibiotics if this would not delay antibiotic administration by greater than 45

minutes (42).

3.73.1la

Blood culture specimen collection- Blood for culture was collected as below, at the time of
admission and tested at the University of Zimbabwe Medical Microbiology Laboratory.

Skin Preparation: A tourniquet was applied and the vein located, then the site of venepuncture
was cleansed with 70% alcohol for 30 seconds. This swab was discarded then the site was cleansed
with a second swab with iodine solution or alcohol again. The site was allowed to air dry for 1
minute before venepuncture. The vein was not re-palpated.

Bottle Preparation: The bottle surface, the media, and the sensor/autoclave tape were inspected
to ensure that the broth was clear and the sensor/autoclave tape was intact. The bottle was not used
if the sensor/autoclave tape was not intact, media was cloudy, or if the bottle was cracked or had
been dropped. The sterile sensor/autoclave tape was removed; the rubber stopper cleansed with
70% alcohol or iodine solution and allowed to dry for 1 minute before inoculation.

Fourteen milliliters of blood were collected [5ml for blood culture (minimum 5ml), and 4ml for
FBC, 4ml for U&E, 1ml for HIV]. The blood was inoculated first into the culture bottle containing
50ml of 30g/L tryptone soya broth before other blood collection tubes. The specimen and case

investigation forms were labeled and sent to the laboratory for immediate incubation.

15



3.7.3.1.b Full blood count, urea and electrolytes were tested at the public health laboratories as per
standard of care and results collected from verifiable source documentation. Anemia was defined
as a hemoglobin <10.0g/dl (43). Renal failure was defined as an increase in serum creatinine by
>26.5 micromoles/L within 48 hours; or >50% increase in serum creatinine within the prior seven

days; or urine volume <0.5 ml/kg/h for six hours(44)

3.7.3.1.c The HIV result was obtained from a primary source document if it was performed within
3 months of presentation. If there was no documented HIV test result, provider initiated counseling
and testing was offered as per the standard of care. The CD4 count result was also collected from
a primary source document if it was performed within 6 months of presentation; otherwise a new
specimen was collected and tested. Women were designated an immunological class based on their
CD4 count: Insignificant immunosuppression if CD4 count >500/mm3, mild immunosuppression
if CD4 count 350-499/mm3, advanced immunosuppression if CD4 count 200—349/mm?, and severe
immunosuppression if CD4 count <200/mm3 (45). HIV viral load was not tested for any of the

HIV infected women due to funding constraints.

3.7.3.2 Endocervical swabs for culture and sensitivity were collected as below, on admission and

tested at The University of Zimbabwe Medical Microbiology Laboratory.

16



Endocervical specimen collection — An unlubricated sterile Cusco’s speculum was passed into
the vagina to visualize the cervix. A sterile dry cotton-tipped swab was then inserted into the
endocervix and rotated for 15-30seconds to collect lochia, avoiding contact with vaginal walls both
at entry and removal of the swab. The swab was immediately placed into a tube with Amies
transport media. The specimen and case investigation forms were labeled and transported to the
laboratory within 24 hours of collection at 4-8°C in a specimen carrier with frozen ice packs or at

room temperature if ice packs were unavailable.

3.7.3.3 Intra-operative pus swabs were collected for patients who had laparotomy for pelvic
abscess by the responsible teams, and tested at the public health laboratory as per standard of care.
Isolates were not identified to genus and species level at the public health laboratory, therefore the

results were not analyzed.

3.7.3.4 Laboratory handling of specimens- The specimens were processed within 30 minutes of
receipt in the laboratory.
3.7.3.4.a Blood culture processing
e The information on the specimen and case investigation form was crosschecked to ensure
that it tallied.
e A laboratory reference number was assigned to the specimen and entered into the record
book and onto the blood culture bottle.
e The date of laboratory receipt of the specimen was entered into the record book.

e The inoculated blood culture bottle was incubated at 37°C overnight.
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On day 1, blood was sub-cultured on blood agar (BA), chocolate agar (CA) and
MacConkey (MAC) plates using an isolation technique then incubated aerobically, but
with CA in COg, for 24 hours.

If there was no growth, incubation was continued, and then subculture repeated on day 5.
If there was no growth on day 5, blood was re-incubated and the subculture repeated on
day 10. If there was no growth on day 10, the culture was regarded as negative.

The bacterial isolates were identified and antimicrobial susceptibility testing performed.
See procedure in sections 3.7.3.4.c and 3.7.3.4.d below.

The results were documented in the record book and on the case investigation form.

3.7.3.4.b Endocervical swab processing in the laboratory

Information on the specimen and case investigation form was crosschecked to ensure that
it tallied.

A laboratory reference number was assigned to the specimen and entered into the record
book and on culture plates.

The date of laboratory receipt of the specimen was recorded onto culture plates and record
book

The swab was inoculated sequentially onto 2 BA plates, 1 CA plate and 1 MAC plate, using
the isolation technique. 1 BA plate was for aerobic culture and 1 for anaerobic culture.

A smear was prepared from the swab, gram stained and examined under the microscope to
check for organisms in case growth was inhibited on the culture plates.

The CA plate was placed in a jar of 5-10% CO., and the anaerobic BA plate was placed in

an anaerobic jar.
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e All 4 plates were incubated at 37°C aerobically and anaerobically.

e The aerobic BA, CA and MAC plates were examined for bacterial growth at 24 hours. If
there was no growth in aerobic BA and MAC plates, the result was reported as ‘no growth
obtained’. If there was no growth in CA plate, it was re-incubated for a further 24 hours
only.

e The anaerobic plate was examined after 48 hours of incubation. If no growth was obtained,
the result was recorded as ‘no growth obtained’.

e The bacterial isolates were identified and antimicrobial susceptibility testing performed.
See procedure in sections 3.7.3.4.c and 3.7.3.4.d below

e The results were documented in the record book and on the case investigation form

3.7.3.4.c Bacterial Identification: A gram stain was performed on each isolates. Conventional
phenotypic bacterial identification tests were set up and interpreted as per District Laboratory
Practice in Tropical Countries guidelines(46). Bacteria that were difficult to identifying using
conventional methods were identified using the analytical profile index (API= Biomerieux)
system.

3.7.3.4.d Antimicrobial susceptibility testing:

Susceptibility testing was done using the Kirby Bauer technique on all bacterial isolates according
to the Clinical and Laboratory Standards Institute (CLSI) guidelines(47). The Essential Guide to
Management of Common Obstetrics and Gynecology conditions in Zimbabwe (2012) and
Essential Medicines List and Standard Treatment Guidelines for Zimbabwe (2011) were used to
determine the choice of antibiotic discs to use for testing (20,23). The following antibiotic discs

were used: ceftriaxone 30 micrograms (mcg), penicillin G 10mcg, chloramphenicol 30mcg,
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gentamycin 10mcg, clindamycin 2mcg, ciprofloxacin 5mcg and erythromycin 5mcg. The

antibiotics discs were controlled using S. aureus ATCC 25923 and E. coli ATCC 25922.

Isolates were inoculated onto Mast Muller Hinton Agar, following which drug impregnated discs
were placed and incubated for 24 hours at 37°C. The inhibition diameter/zone was measured to
the nearest millimeter. Organisms with acquired non-susceptibility to at least one agent in three or
more antimicrobial categories above were designated as multidrug resistant organisms (MDRO)
(32). MDROs were tested for susceptibility to carbapenems (meropenem 10mcg and imipenem
10mcg discs). Meropenem is the carbapenem readily available in Zimbabwean public and private
health institutions, therefore it was tested first. The first 3 MDRO (E. coli, Klebsiella oxytoca,
Enterobacter sp) were susceptible to meropenem therefore imipenem susceptibility was not tested.
However, when the fourth MDRO was noted to be resistant to meropenem, susceptibility to both
imipenem and meropenem were subsequently tested for the remainder of MDRO. There was no
reference for susceptibility tests using the Kirby Bauer technique for the following isolates and
respective antibiotics: Group D streptococcus (ceftriaxone, gentamycin, clindamycin);

Streptococcus viridans (penicillin, gentamycin, ciprofloxacin); Moraxella (all antibiotics).

Bacillus sp, Coagulase negative staphylococci and fungal growth were considered blood culture
contaminants in this protocol and antibiotic susceptibility tests were not performed. Bacillus sp
and Coagulase negative staphylococci are part of the indigenous flora of the skin, and their
isolation in a blood culture may simply represent contamination. Though both may represent
significant growth in special circumstances such as immunosuppression, intravenous drug abuse

and indwelling foreign devices; their presence as pathogens should be confirmed by sustained
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growth on repeat blood cultures which was not possible in this study (48-50) Bacillus sp are
female genital tract commensals therefore antibiotic susceptibility testing was not done if

bacillus was isolated from the endocervical swab (7).

3.7.4 Perusal of medical records from local clinics, hospitals and laboratories. These
included antenatal care and delivery books/cards, nurses and doctors charts, drug charts
and laboratory result slips, to assess:

e Index pregnancy factors

e Clinical examination findings such as blood pressure, pulse, respiratory rate, axillary
temperature, abdominal and pelvic examination— to assess clinical response and
complications

e Laboratory test results

e Management offered to patient such as type and duration of antibiotic therapy,
laparotomy, intensive care unit admission, length of hospital stay, type and duration of
antiretroviral therapy

Early retrieval of medical records for extraction into electronic storage was done to

minimize loss of data

3.7.5 Responsibility of care for women

21



Women were admitted and managed as per routine standard of care by the on call physicians.

Results of culture and sensitivity testing were availed by the researcher to the attending physicians

who utilized them to their discretion. Women were followed up by the researcher until discharge

from hospital or death.

3.7.6

Outcome measures:

Identity of organisms colonizing the female genital tract in puerperal sepsis

Identity of organisms causing bacteremia in puerperal sepsis

Association of HIV status with microbiology of puerperal sepsis

Antibacterial susceptibility profiles of colonizing organism

Proportion of women who developed early complications such as wound dehiscence,
peritonitis, pelvic abscess, septic shock, renal failure and death

Association of antibacterial susceptibility patterns with clinical outcomes such as length of
hospital stay, need for ICU admission and proportion of women who developed
complications

Proportion of women who required surgery e.g.-laparotomy

Association of HIV status, CD4 count and use of antiretroviral therapy with time to onset
of puerperal sepsis, development of complications, need for ICU admission and length of
hospital stay

Demographic, obstetric and medical risk factors for bacteremia
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3.8.1 Pretesting the Questionnaire
Pre-testing of the questionnaire was done at Parirenyatwa Hospital. Amendments and adjustments

were made to the questionnaire where necessary before the final data collection process was done.

3.8.2 Data capture, processing and quality control
Entryware software was used for data entry. Consistency and logic checks were done. Data was

cleaned and coded for analysis.

3.9 STATISTICAL ANALYSIS

Data was analysed using Statistical package for Social Scientist (SPSS) version 16. 0. Descriptive
statistical analysis was carried out using Z test for proportions, for testing the differences in
proportions between the groups. Student‘s t-test for independent groups were used to check
relationships on continuous variables while categorical variables were expressed as percentages
and frequencies , and compared using the Chi-square test to compute a p-value.. Descriptive
statistics were expressed as mean (sd) or median (inter-quartile range [IQR]) for quantitative
variables that are normally distributed or skewed respectively. All statistical tests were considered

statistically significant if p< 0.05.

3.10 ETHICAL CONSIDERATIONS
The study was approved by the Harare Hospital Ethics Committee, Joint Research Ethics
Committee and the Medical Research Council of Zimbabwe. The purpose of the study was

explained to all potential participants and written informed consent was obtained.
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Participants invited to participate in the study were informed that they were free not to participate
and that they were free not to answer any questions on the questionnaire and to drop out at any

stage of the study and still continue to receive the standard of care equal to research participants.

Strict confidentiality was maintained. Documents with participants’ personal information were
reviewed by the Principal Investigator and assistants only and kept in a locked cupboard and
password locked computer. Personal identifiers were coded with a participant identity number for
sensitive tests such as the HIV test. No personal identifiers were used during data analysis and the

same will apply for publication.
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CHAPTER 4

RESULTS AND ANALYSIS

A total of 151 women were enrolled between 02 September 2014 and 19 June 2015, 90(59.6%)
from Parirenyatwa Hospital and 61(40.4%) from Harare Hospital. All women admitted with
puerperal sepsis who met the inclusion criteria (see section 3.4) for the study agreed to participate.

Follow up was completed on 01 July 2015.

Socio-demographic data (table 1)

The mean age was 25.1 years with standard deviation of 5.8 years (range 16-44years). Table 1
below shows the social demographic characteristics of the study participants. The majority of
women were married (85.4%), had at least 2 children (53.6%), had attained secondary education

(76.2%), were unemployed (86.8%), and lived in urban areas (74.8%).

Table 1: Socio-demographic data

Characteristic n=151 %
Marital status Married 129 85.4
Single 22 14.6
Parity 1 70 46.4
>1 81 53.6
Educational status None 1 0.7
Primary 24 15.9
Secondary 115 76.2
Tertiary 11 7.3
Employment status Employed 20 13.2
Unemployed 131 86.8
Residence Rural 38 25.2
Urban 113 74.8
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Obstetric and Medical Risk Factors (table 2)

Most women (62.9%) had attended >4 antenatal care visits in line with the WHO recommended

minimum of 4 focused antenatal care visits.

The majority of deliveries were of singleton term fetuses at a hospital. Of the 118 hospital
deliveries, 58 had delivered at Parirenyatwa Hospital, 33 at Harare Hospital, 5 at private hospitals
and 22 at district hospitals. Parirenyatwa Hospital and Harare Hospitals were the places of delivery
for 64% (58/90) and 54% (33/61) of cases of puerperal sepsis they managed respectively. The
commonest mode of delivery was Caesarean section (57.6%), mostly as emergency following
spontaneous labor of duration <24hours. Only 4 (2.6%) women had assisted vaginal deliveries, all
vacuum extractions. Oral misoprostol was the method of induction in all 13 labors that were
induced. Few pregnancies had been complicated by pre-labor rupture of membranes (12.6%).
Meconium staining of amniotic fluid was noted in 61.6% of pregnancies. Most placentas had been
delivered by controlled cord traction or spontaneously (96.0%). Perineal trauma at delivery had

occurred in 26.5% of women.

Postpartum hemorrhage was objectively documented to have occurred in 14.6% of women, while
27.2% of women did not report excessive blood loss, but had no documentation. Anemia
(hemoglobin <10.0g/dl) was present in just over half of women (51.7%) while hemoglobin status
was unknown in 10.6%. Most women were of normal weight (BMI 18.5-24.99kg/m? ) 45.7%, or
overweight (BMI 25-29.99kg/m?) 38.4% (41) . No woman admitted to symptoms or a history of

diabetes mellitus or gestational diabetes.
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Table 2: Obstetric and medical risk factors

Characteristic n=151 %
Booking status <3ANC visits 56 | 37.1
>4 ANC visits 95| 62.9
Number of fetuses Singleton 147 | 97.4
Multiple 4|1 2.6
Gestational age at delivery Preterm 20 | 13.2
Term 131 | 86.8
Place of delivery Hospital 118 | 78.1
Local clinic 23| 15.2
Home 10| 6.6
Mode of delivery Normal vaginal 60 | 39.7
Assisted vaginal 41 2.6
Elective caesarean 3| 20
Emergency caesarean 84 | 55.6
Type of labor Spontaneous 130 | 86.1
Induced 13| 8.6
None 8| 53
Prelabor rupture of membranes Yes 19| 12.6
No 126 | 83.4
Unknown 6| 4.0
Labor duration <24h 81| 53.6
>24h 59| 39.1
None 11| 7.3
Meconium staining of amniotic fluid Yes 93| 61.6
No 50| 33.1
Unknown 8| 5.3
Method of placental delivery Spontaneous 145 | 96.0
Manual removal 6| 4.0
Perineal trauma Yes 40 | 26.5
No 111 | 735
Postpartum haemorrhage Yes 22 | 14.6
No 88 | 58.3
Unknown 41| 27.2
Anemia (haemoglobin <10g/dL) Present 78 | 51.7
Absent 57| 37.7
Unknown 16 | 10.6
Body mass index Normal (18.5-24.99kg/m?) 69 | 45.7
Overweight (25.00-29. 99kg/m?) 58 | 38.4
Obese (>30.00kg/m?) 24| 15.9
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MICROBIOLOGY

Endocervical swabs isolates (Figure 1 and Appendix 1, table a)

Endocervical swabs were collected for 151 women. Bacteria were isolated from 103 of 151
(68.2%) endocervical swabs, while 48 (31.8%) swabs were negative for growth. One isolate grew
on 83(55.0%) swabs, two isolates on 19(12.6%) swabs, while three isolates grew on 1(0.7%) swab.
The total number of endocervical swab isolates was 124. Gram negative rods were commonly
isolated, most commonly Escherichia coli 38(30.6% of total endocervical swab isolates),
Klebsiella pneumoniae 19(15.3%), 5(4.0%) isolates each of Pseudomonas aeruginosa and
Enterobacter species; Citrobacter freundii 4(3.2%); Alcaligenes species 3(2.4%), 2(1.6%) isolates
each of Providencia species, Morganella morganii, Shigella species and Yersinia species; 1(0.8%)
isolate each of Salmonella species, Klebsiella oxytoca and Kluyvvera species. Gram positive cocci
isolated were: Coagulase negative staphylococci (CoNS) 9(7.3%), Staphylococcus aureus
8(6.5%), Group D streptococcus 8(6.5%), Streptococcus pyogenes 4(3.2%), Streptococcus
viridans 2(1.6%) and Streptococcus agalactae 1(0.8%). Gram positive rods isolated were:
Corynebacterium species 5(4.0%) and Bacillus species 2(1.6%). No strict anaerobic organisms

were isolated.
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Endocervical swab isolates
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Figure 1

Blood culture isolates (Figure 2 and Appendix 1, table b)

Blood for culture was collected from 150 women. One woman declined further venipuncture after
an initial failed attempt. Bacteria were isolated from 14 of 150 bottles and each bottle grew one
organism. Overall, blood culture positive rate was 9.3%. This decreased to 3.3% after excluding
Bacillus sp, CoNS and fungus as possible contaminants. Isolates obtained were Bacillus sp
5(35.7% of blood culture isolates), CoNS 3(21.4%), E. coli 2(14.3%), S. aureus 1(7.1%),
Alcaligenes sp 1(7.1%), Moraxella sp 1(7.1%) and fungus 1(7.1%). Both E. coli grew on day 1.

Moraxella sp and S. aureus grew on day 5, while Alcaligenes sp was noted on day 10. Only one
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woman had the same organism, E. coli, isolated from both the blood culture and endocervical

swab, with similar antibiotic susceptibility profile.

Blood culture isolates

()}

v

N

N

Number of isolates
w

[EEY

o

E. Coli S.aureus  Alcaligenes sp Moraxella sp CoNS Bacillus sp Fungus

m growth on culture day 1 m growth on culture day 5 = growth on culture day 10

Figure 2

Antibiotic use prior to specimen collection

Specimen collection before administration of antibiotics was achieved in only 23/151(15.2%)
women as the other women had already received antibiotics at the primary care center or during
screening in casualty or as prophylaxis prior to and post caesarian section. Ceftriaxone and
metronidazole had been administered in 74.8% and 78.1% respectively. Other antibiotics given
were benzyl penicillin(7.3%), ampicillin(1.3%), cloxacillin(0.7%), amoxicillin(4.0%),
chloramphenicol(5.6%), gentamycin(2.6%), ciprofloxacin(0.7%), clindamycin(0.7%),

erythromycin(0.7%).
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Antibiotic Susceptibility Profiles of Endocervical swab isolates (Figures 3-9 and Appendix 1,

table ¢)

High level resistance to the 7 empiric antibiotics tested was noted for most gram negative isolates.
Levels of antibiotic resistance for E. coli, the most prevalent isolate were: ceftriaxone (60.5%),
penicillin - (94.7%), gentamycin (50%), clindamycin (92.1%), erythromycin (86.8%),
chloramphenicol (39.5%) and ciprofloxacin (34.2%). Antibiotic resistance levels for K.
pneumonia, the second most prevalent isolate, were: ceftriaxone (68.4%), penicillin (89.5%),
chloramphenicol (63.2%), gentamycin (63.2%), clindamycin (100%), ciprofloxacin (42.1%), and
erythromycin (94.7%). Enterobacter sp resistance was 100% to gentamycin, clindamycin and

erythromycin; 80% to ceftriaxone and penicillin; and 40% to chloramphenicol and ciprofloxacin.

Gram positive organisms were generally susceptible to the empiric antibiotics. S. pyogenes isolates
were fully susceptible to penicillin, chloramphenicol, clindamycin and erythromycin; while
resistance was 50% to ceftriaxone and 25% to gentamycin and ciprofloxacin. S. aureus isolates
exhibited 50% resistance to ceftriaxone, gentamycin, clindamycin and erythromycin; 37.5%
resistance to penicillin and 25% resistance to chloramphenicol and ciprofloxacin. CoNS were fully
susceptible to clindamycin; while resistance was 55.6% to penicillin, 44.4% to ceftriaxone,
chloramphenicol and erythromycin, and 33.3% to gentamycin and ciprofloxacin. S. agalactae was
susceptible to all the antibiotics except gentamycin. S. viridans isolates were fully susceptible to
ceftriaxone, clindamycin and erythromycin, while resistance to chloramphenicol was 50%.

Blank spaces in graphs mean the organism was not tested for susceptibility to the antibiotic.

Antimicrobial susceptibility of Bacillus sp was not done, see section 3.7.3.4.d.
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Susceptibility to penicillin
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Figure 4

Susceptibility to Chloramphenicol
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Susceptibility to Gentamycin
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Figure 6

Susceptibility to Clindamycin
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Figure 7
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Susceptibility to Ciprofloxacin
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Figure 8

Susceptibility to Erythromycin
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Figure 9
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Blood culture antibiotic susceptibility profiles (table 3)

E. coli isolates were fully susceptible to ceftriaxone and ciprofloxacin, while resistance was 50%

to clindamycin and erythromycin; and 100% to gentamycin, chloramphenicol and penicillin G.

S. aureus was resistant to all 7 antibiotics. Alcaligenes sp was susceptible to ceftriaxone,

chloramphenicol, gentamycin and ciprofloxacin.

Table 3: Antibiotic susceptibility of blood culture isolates

CRO P C Gn Clin CIP E
Isolate Susce | No | % No % No % No % No % | No % No %
ptibili
ty
E. Col S 2| 100 0 0 0 0 0 0 1150 2| 100 1] 50
R 0 0 2| 100 2 [ 100 2| 100 1150 0 0 1] 50
S. aureus S 0 0 0 0 0 0 0
R 1 1 1 1 1 1 1
Alcaligenes | S 1 0 1 1 0 1 0
sp R 0 1 0 0 1 0 1
Key:
CRO- ceftriaxone, P- penicillin,  C- chloramphenicol, Gn- gentamycin, Clin- clindamycin,
CIP- ciprofloxacin,  E- erythromycin, No- number

S- Susceptible

I- Intermediate susceptibility

R- Resistant

Susceptibility not tested for Bacillus sp, CoONS, Moraxella sp, and fungus. See section 3.7.3.4.d.

Multi-drug resistant organisms (Figure 10 and appendix 1, table d)

Organisms with acquired non-susceptibility to at least one agent in three or more antimicrobial
categories above were designated as multidrug resistant organisms (MDRO) (32). MDROs were
tested for susceptibility to carbapenems (imipenem and meropenem). There were fifteen MDROs.
All 14 MDRO isolated from endocervical swabs were gram negative bacilli, most commonly K.

pneumoniae. The one MDRO isolated from the blood stream was S. aureus. MDRO were common,
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representing 32% of K. pneumoniae, 5% of E. coli, 50% of M. morganii, 20% of Enterobacter sp,

20% of P.aeruginosa, 33% of Alcaligenes sp, 25% of C. freundii and 11% of S. aureus.

Multidrug Resistant Organisms

30

Frequency

mnon-MDRO
= MDRO

Figure 10

Of the six MDRO K. pneumoniae, 3 isolates were susceptible to both meropenem and imipenem,
2 isolates were resistant to meropenem but susceptible to imipenem, while 1 isolate was resistant
to both carbapenems. Both E. coli were susceptible to meropenem. Imipenem susceptibility was
confirmed for 1 isolate, but not tested for the other, see section 3.7.3.4.d . S. aureus was resistant
to meropenem but susceptible to imipenem. M. Morganii, Alcaligenes sp, P. aeruginosa, C.
freundii, were susceptible to both carbapenems. Imipenem susceptibility was not tested for K.

xytoca and Enterobacter sp, see section 3.7.3.4.d.
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HIV Status

Valid HIV status results were obtained for all 151 women. Thirty-three women (21.9%) were HIV
positive (Figure 11). Valid CD4 counts were available for 29 of 33 women. The majority of
women, 15 (45.5%), had mild (CD4 350-499/mm?3) to advanced immunosuppression (CD4 200-
349/mm?). There were 7(21.2%) women in each of the insignificant (CD4 > 500/mm?3) and severe

immunosuppression (CD4 <200/mm3) categories.
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Figure 11: HIV status and CD4 Count

Twenty-three (69.7%) women were on treatment with antiretroviral therapy (ART). HIV was
diagnosed for the first time at admission for puerperal sepsis in the 10 (30.3%) women who were

not on ART. Eleven women had been on ART for >6months, while 12 had been on ART for <6

months
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Association of HIV status with microbiology of puerperal sepsis (table 4 and table5)

Enterobacter sp were more prevalent in the genital tract of HIV-infected than HIV-uninfected

women 9.1% vs 1.7% (p=0.04). There was no statistically significant difference between the two

groups with regard to the other organisms isolated from the blood stream and the endocervix. There

was no difference between number of isolates per swab with 1 isolate growing in 86.4% vs 87.9%

(p= 0.55); 2 isolates in 12.7% vs 12.1% (0.93) ; 3 isolates in 0.8% vs 0% (p=0.596) of HIV-

uninfected and HIV-infected women respectively. The proportion of MDRO was no different

between the 2 groups, 9.1% compared to 11.9% (p=0.78) of HIV-infected women and of HIV-

uninfected respectively.

Table 4: Association of blood culture isolates with HIV status.

HIV status p-value
Positive(n=32) Negative(n=118)
Blood culture isolate Number % Number %
E. coli 0 0 2 1.7 0.46
Bacillus sp 1 3.0 4 3.4 0.94
S. aureus 0 0 1 0.8 0.60
Moraxella sp 0 0 1 0.8 0.60
Alcaligenes sp 0 0 1 0.8 0.60
CoNS 2 6.3 1 0.8 0.05
Fungal contamination 0 0 1 0.8 0.60
No growth 29 | 90.6 107 90.7 1.00
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Table 5: Association of endocervical swab isolates with HIV status.

HIV status p-value
Positive(n=33) Negative(n=118)

Endocervical swab isolate | Number % | Number %

E. coli 11 333 27 22.3 0.22
K. pneumonia 6 18.2 13 11.0 0.27
K. oxytoca 0 0 1 0.8 0.60
M. morganii 0 0 2 1.7 0.45
Providencia sp 1 3.0 1 0.8 0.33
P. aeruginosa 0 0 5 4.2 0.23
Alcaligenes sp 0 0 3 2.5 0.35
Bacillus sp 0 0 2 1.7 0.45
C. freundii 1 3 3 2.5 0.88
S. aureus 1 3 7 59 0.51
CoNS 1 3 8 6.8 0.42
S. pyogenes 1 3 3 2.5 0.88
Corynebacterium sp 0 0 5 4.2 0.76
Enterobacter sp 3 9.1 2 1.7 0.04
Salmonella sp 0 0 1 0.8 0.60
Kluyvera sp 1 3 0 0 0.06
Yersinia sp 0 0 2 1.7 0.45
Group D streptococcus 2 6.1 6 5.1 0.83
S. viridans 0 0 2 1.7 0.45
S. agalactae 0 0 1 0.8 0.60
Shigella sp 0 0 2 1.7 0.45
No growth 9 27.3 39 331 0.53

Presentation of puerperal sepsis and clinical outcomes

Median time from delivery to onset of puerperal sepsis was 6 days, IQR 3-11days (range O-
42days). The commonest presenting symptoms were abnormal vaginal discharge and pelvic pain,

see Figure 12.
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Eighty-one women (53.6%) experienced at least one complication. Two or more complications

occurred in 13.9% of women. Surgical wound dehiscence was most prevalent occurring in 39.1%

of women, see Figure 13. Eleven women died, a case fatality rate of 7.3%.
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Laparotomy was performed in 25 (16.6%) women. A pelvic abscess was confirmed by the
presence of pus in the pelvis in 23 women. There was no obvious pus in the pelvis in two women;
one had a grossly necrotic uterus and anterior abdominal wall tissue planes, while the other had
peritonitis. Laparotomy was performed twice in four women (2 for re-accumulation of pus, 2 for
colostomy complications), while the fifth woman died whilst awaiting re-laparotomy for burst

abdomen. Hysterectomy for gross pelvic sepsis was performed in 1 woman.

Admission into the intensive care unit (ICU) was required for eighteen women (11.9%). The

median length of ICU stay was 3 days, IQR 2.75-5.25 days (range 1 to 12days)). Median length of

hospital stay was 8days, IQR 4-16 days (rangel-51days).
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Association of antibiotic susceptibility with clinical outcomes (table 6 and Figure 14)

MDRO were found in 12 women, (one woman had 3 MDRO, and another had 2 MDRO, while ten
women had one each). Mean length of hospital stay was significantly longer in women with
MDRO compared to those without MDRO, 23.0 days vs 10.5 days respectively (p=0.009). There
was a trend towards higher complication rates (pelvic abscess, septic shock, wound dehiscence,
death), need for laparotomy and ICU admission in women with MDRO than those without MDRO,

but this did not reach statistical significance.

Table 6: Association of presence of MDRO with clinical outcomes of puerperal sepsis

MDRO (n=12) | Non-MDRO p-value
(n=139)

Number % | number %
Pelvic abscess 41 33.3 19 13.7 0.07
Septic shock 1] 83 7 5.0 0.42
Wound dehiscence 5| 41.7 54 38.8 0.85
Renal failure 0 0 9 6.5 0.36
Peritonitis 0 0 4 2.9 0.55
Death 2| 16.7 9 6.5 0.19
Laparotomy 41 333 21 15.1 0.10
ICU admission 3| 25.0 15 10.8 0.14
Length of hospital stay (mean) 23.0 10.5 0.009
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Figure 14: Association of presence of MDRO and length of hospital stay

Association of HIV status with presentation and clinical course of puerperal sepsis (table 7)

All clinical outcomes were not significantly different between HIV infected and HIV uninfected

women.

Table 7: Association of HIV status with clinical presentation of puerperal sepsis

HIV positive (n=33) HIV negative (n=118) p-value
Number % Number %

Pelvic abscess 4 12.1 19 16.1 0.14
Septic shock 2 6.1 6 5.1 0.83
Wound 11 33.3 48 40.7 0.45
dehiscence

Renal failure 4 12.1 5 4.2 0.09
Peritonitis 1 3.0 3 2.5 0.88
Death 4 12.1 7 59 0.22
Laparotomy 5 15.2 20 16.9 0.80
ICU admission 6 18.2 12 10.2 0.21
Mean time to onset of 9.3 8.3 0.10
puerperal sepsis(days)

Mean length of hospital 11.2 11.6 0.43
stay(days)
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Association of immunological status (CD4 cell count) with clinical presentation of puerperal

sepsis (tables 8 and 9)

The frequency of fever, pelvic pain, abnormal vaginal discharge, foul-smelling vaginal discharge,
and delay in rate of reduction of size of the uterus was no different between the immunological
groups. Severe immunosuppression (CD4 <200/mm?, n=7) resulted in greater need for laparotomy,
42.9% vs 4.5% (p=0.01), and prolonged mean hospital stay, 19.0days vs 10.2days (p=0.03),
compared to mild-advanced or insignificant immunosuppression (CD4 >200/mm3, n=22). There
was a trend towards earlier onset of sepsis; and higher rates of pelvic abscess, septic shock, wound
dehiscence, peritonitis, death and need for ICU admission in women with severe
immunosuppression though this did not reach statistical significance. There were no significant
differences in clinical presentation and clinical course between women with mild-advanced and

those with insignificant immunosuppression.
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Table 8: Association of immunological status with presentation of puerperal sepsis

CD4 count

<200 >200 | P-value

(n=7) (n=22)
Clinical Feature Number % | Number | %
Fever 7 1100.0 18 | 81.8 0.22
Pelvic pain 71100.0 18 | 81.8 0.22
Abnormal vaginal discharge 5| 714 19 | 86.4 0.36
Abnormal smell of vaginal discharge 5| 714 18 | 81.8 0.36
Delay in reduction of uterine size 3| 429 12 | 54.5 0.59
Pelvic abscess 2| 286 2| 9.1 0.19
Septic shock 1| 143 1| 45 0.37
Wound dehiscence 4| 571 71318 0.23
Renal failure 0 0.0 4118.2 0.22
Peritonitis 1| 143 0| 0.0 0.07
Death 2| 286 2| 91 0.19
Laparotomy 3| 429 1| 45 0.01
ICU admission 3] 429 3113.6 0.10
Mean time to onset of sepsis(days) 2.5 11.8 0.07
Mean length of hospital stay(days) 19.0 10.2 0.03
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Table 9: Association of immunological status with presentation of puerperal sepsis

CD4 count P-value

200-500 >500

Clinical feature (n=15) (n=7)

Number % | Number %
Fever 12 80.0 6 85.7 0.75
Pelvic pain 13 86.7 5 714 0.39
Abnormal vaginal discharge 14 93.3 5 714 0.16
Abnormal smell of vaginal discharge 8 53.3 4 57.1 0.87
Delay in reduction of uterine size 8 53.3 4 57.1 0.87
Pelvic abscess 2 13.3 0 0.0 0.31
Septic shock 1 6.7 0 0.0 0.48
Wound dehiscence 4 26.7 3 42.9 0.45
Renal failure 3 20.0 1 14.3 0.75
Peritonitis 0 0.0 0 0.0 -
Death 1 14.3 1 14.3 -
Laparotomy 1 6.7 0 0.0 0.31
ICU admission 2 13.3 1 14.3 0.95
Mean time to onset of sepsis (days) 13.5 6.5 0.15
Mean length of hospital stay (days) 11.6 7.1 0.30

Association of use of antiretroviral therapy with presentation of puerperal sepsis (table 10

and 11)

Use of antiretroviral therapy and duration of use were not related to the presentation and clinical

course of puerperal sepsis.
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Table 10: Association of use of antiretroviral therapy with presentation of puerperal sepsis

Use of ART
Yes (n=23) No (n=10) | P-

value
Clinical feature Number % | Number %
Fever 19 82.6 9 90.0| 0.59
Pelvic pain 19 82.6 9 90.0| 0.59
Abnormal vaginal discharge 19 82.6 9 90.0| 0.59
Abnormal smell of vaginal discharge 18 78.3 9 90.0| 0.42
Delay in rate of reduction of uterine size 11 47.8 6 60.0 | 0.52
Pelvic abscess 3 13.0 1 10.0| 0.81
Septic shock 1 4.3 1 10.0| 0.3
Wound dehiscence 8 34.8 3 300| 0.79
Renal failure 3 13.0 1 10.0| 081
Peritonitis 1 4.3 0 0.0| 0.50
Death 3 13.0 1 10.0| 0.81
Laparotomy 41 174 1| 10.0] 059
ICU admission 5 21.7 1 10.0| 0.64
Mean Time to onset of sepsis (days) 10.2 78| 0.72
Mean length of hospital stay (days) 9.8 145 | 0.32
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Table 11: Association of duration of use of antiretroviral therapy with presentation of puerperal

sepsis

Duration of use of ART

<6 months > 6 months
(n=12) (n=11) | P-value

Clinical feature Number % | Number %
Fever 9 75.0 10 90.9 0.32
Pelvic pain 11 91.7 8 2.7 0.23
Abnormal vaginal discharge 11 91.7 8 2.7 0.23
Abnormal smell of vaginal discharge 9 75.0 9 81.8 0.69
Delay in rate of reduction of uterine size 7 16.7 1 9.1 0.59
Pelvic abscess 2 16.7 1 9.1 0.59
Septic shock 0 0.0 1 9.1 0.48
Wound dehiscence 4 33.3 4 36.4 0.88
Renal failure 1 8.3 2 18.2 0.59
Peritonitis 1 8.3 0 0.0 0.33
Death 1 8.3 2 18.2 0.59
Laparotomy 3 25.0 1 9.1 0.59
ICU admission 3 25.0 2 18.2 0.69
Mean time to onset of sepsis (days) 12.1 7.9 0.33
Mean length of hospital stay (days) 11.7 7.7 0.40
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Risk factors for bacteremia

Manual removal of placenta was associated with a non-significant trend towards a higher risk for

bacteremia [RR 4.893, p=0.02 (Cl= 0.98-24.38)] (Figure 15). Other demographic, obstetric and

medical factors were not associated with development of bacteremia.
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CHAPTERS

5.1 DISCUSSION

The majority of women managed for puerperal sepsis at Parirenyatwa and Harare Hospitals had
delivered at a hospital (78.1%), by caesarean section (57.6%), raising concerns about nosocomial
infections. Most cases of postpartum endometritis follow operative delivery. In a Cochrane review,
the rate of puerperal infections was 2.5% in women who had a vaginal delivery while the average
rate of endometritis was 9.2% in those women undergoing elective caesarean section and 28% in

women undergoing non-elective caesarean section(51).

Bacteria were isolated in 68.2% of endocervical swabs, a rate consistent with other studies in which
laboratory-confirmed infection was reported for 63.8% of cases of severe maternal sepsis in a
United Kingdom case control study (52), and in up to 80% of cases in other studies from resource
limited settings (7,14,16,17). Bacteria were isolated in 9.3% of blood culture specimens, but
significant isolates were obtained in 3.3% of specimens. Bacillus sp and Coagulase negative
staphylococci are part of the indigenous flora of the skin, and their isolation in a blood culture may
simply represent contamination. However, both may represent significant growth in special
circumstances such as immunosuppression, intravenous drug abuse, indwelling foreign devices
(e.g. - intravascular catheters, pacemakers, central nervous system shunts) and sickle cell disease
which should be confirmed by sustained growth on repeat blood cultures. Although 12-25% of
CoNS and 5-10% of Bacillus sp isolated from blood cultures are due to significant blood stream
infections, CoNS and Bacillus sp were considered contaminants because repeat cultures to confirm

infection could not be done(48-50,53).
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Blood culture positive rate was not significantly different from findings of a review by Williams
and Pastorek in which rate of bacteremia was 5-20% in studies investigating postpartum
endomyometritis(8). Failure to identify a causative organism is expected. Manual removal of the
placenta was the single risk factor that was associated with development of bacteremia, though it
did not reach statistical significance. This may be associated with introduction of nosocomial

pathogens to the raw placental surface in the uterus via infected hands.

Gram negative enterobacteriacae were commonly isolated from the endocervix, E. coli and K.
pneumoniae representing 45.9% of the total isolates. E. coli were also the commonest significant
cause of bacteremia, being isolated in 2 specimens in this study. E. coli has been reported as the
commonest cause of severe maternal sepsis originating from the genital tract (15,52). Furthermore,
genes associated with high virulence such as hly-, cnf-, pap- and iroN-genes have been found
significantly more frequently in E. coli strains isolated from vaginal and/or endocervical samples
of pregnant women. These predispose to severe maternal sepsis(54). Group A streptococci, an
important cause of severe maternal sepsis leading to septic shock and death in the developed
world(52), were identified in only 3.2% of genital specimens in this study implying that it may not

be a significant pathogen in our setting or it is highly susceptible to empiric antimicrobials.

High level resistance by most gram negative isolates form the endocervix to the first line regimens
for the treatment of puerperal sepsis was demonstrated in this study. There is emerging resistance
by both gram negative and gram positive bacteria to multiple antimicrobial agents including to
meropenem and imipenem, the most readily available carbapenems used for salvage therapy for

resistant infections in both public and private hospitals in Zimbabwe. These multidrug resistant
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organisms (MDRO), defined as organisms with acquired non-susceptibility to at least one agent in
three or more antimicrobial classes (32), are a significant threat to public health. Furthermore,
extremely drug-resistant enterobacteriacae are increasingly isolated worldwide (55,56) placing

additional strain on limited resources.

Puerperal sepsis is associated with high rates of maternal morbidity and mortality. Laparotomy
was needed in 16.6% of women with puerperal sepsis, of which 20% of them had a repeat
laparotomy. Case fatality rate in this prospective cohort of hospitalized women was 7.3%. A
review of the global burden of maternal sepsis in the year 2000 reported case fatality rates of 4-
50% in Sub-Saharan African countries, the wide differences being probably due to different

definitions of puerperal sepsis and whether the study was hospital based or population based (1).

MDRO significantly increased length of hospital stay, and there was a clinically important trend
towards higher rates of pelvic abscess, septic shock, death, need for laparotomy and ICU
admission. Several investigators have noted increased length and cost of hospital stay and
mortality associated with infections due to multidrug-resistant S. aureus and gram-negative bacilli

such as E. coli, K. pneumoniae, Enterobacter sp, P. aeruginosa, and Acinetobacter sp (57-62).
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The prevalence of HIV infection was higher in this cohort of women with puerperal sepsis (21.9%)
than in the general Zimbabwean population (15%) (63). HIV infection predisposes to the
development of puerperal sepsis. In a systematic review, Calvert found that HIV-infection was
associated with a three-fold increased risk of a puerperal sepsis in women after a vaginal or
caesarian delivery; a figure that increased to nearly six amongst studies only including women

who delivered by caesarian section(9).

A significant number of women are still going through pregnancy (30.3%) without HIV counseling
and testing, placing themselves at risk of HIV/AIDS related illness and their babies at risk of
maternal to child transmission of HIV. A trend towards universal access to ART for HIV infected
pregnant women was confirmed in this cohort where all women who were known to be HIV

infected had commenced antiretroviral therapy.

Enterobacter sp were more prevalent in HIV-infected women (p=0.04). In a retrospective review
by Manifredi, Enterobacter sp were more frequently isolated in severely immunosuppressed HIV
infected patients, demonstrating a possible increased pathogenicity of Enterobacter sp in HIV
infection (64). However, HIV infection did not influence colonization with the rest of the
organisms, nor did it increase the rate of polymicrobial colonization of the genital tract or blood
stream as well as the proportion of MDRO in this study. The microbiology of organisms causing
upper genital tract infections has been found to be similar among HIV infected and uninfected
women by other investigators (25,65). In one case-control study, HIV infected women exhibited
more severe clinical manifestations of pelvic inflammatory disease with no effect on microbial

cause or response to therapy (25).
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Overall, being infected with HIV did not appear to significantly alter clinical course of puerperal
sepsis. Since only a minority of HIV-positive women with puerperal sepsis in this study had severe
immunosuppression of CD4 count <200/mm? (21.2%), the impact of HIV on clinical disease was
not apparent. After sub-group analysis, HIV- associated severe immunosuppression was evidently
a risk factor for prolonged hospital stay and need for laparotomy. A clinically significant trend
towards earlier onset of puerperal sepsis and higher complication rates was observed with severe
immunosuppression. This is consistent with findings by Cohen who showed that a CD4 <14%
was associated with an increased likelihood of a tubo-ovarian abscess and a longer hospital stay in
women with acute salpingitis (65). Use of antiretroviral therapy did not independently affect

clinical manifestations of puerperal sepsis in this cohort.
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5.2 Study Limitations

Bacterial growth rate from blood cultures and endocervical swabs were lower because

84.5% of the women had received broad spectrum antibiotics prior to specimen collection.
However, this demonstrates efficient implementation of the policy of early administration of
antibiotics upon recognition of severe sepsis. Media with resins, lytic agents, or other neutralizing
substances would have increased blood culture growth rates in women with prior exposure to
antibiotics. Due to funding constraints, one 5ml specimen was collected instead of the
recommended minimum of two sets (acrobic + anaerobic) of blood cultures, each of >10ml, taken
from separate venipuncture sites (42). I was unable to repeat blood cultures in women when
Bacillus sp and Coagulase negative staphylococci were isolated to confirm if they were significant
infections or contaminants. No strict anaerobes were isolated from both endocervical swabs and
blood cultures because Amies transport media for endocervical swab is aerobic and may have
inhibited anaerobic growth and no anaerobic blood culture bottle was collected in this study.
Neisseria gonorrhea and Chlamydia trachomatis were not detected. This is attributed to the
fastidious nature of the organisms which would have been better identified using nucleic acid
amplification tests. Microbial susceptibility to ampicillin was not tested. Penicillin G, which has a
narrower antimicrobial spectrum compared to ampicillin, was the only penicillin available and
thus tested. Therefore antimicrobial resistance to penicillins may have been falsely elevated.
Despite the funding constraints, this study provides important information on the microbiology of

puerperal sepsis and the need for clinical culture surveillance.

The sample size may have been too small to detect significant differences during comparisons of

microbiology with clinical outcomes among HIV infected and uninfected women.
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5.3 Conclusion and Recommendations

The majority of women with puerperal sepsis have delivered by caesarian section. E. coli is the
commonest isolate from the genital tract and blood stream, reflecting ascend of infection from the
genitourinary tract and gastrointestinal system. There is emergence of MDRO gram negative
bacilli resistant to carbapenems, especially K. pneumoniae. HIV infection is a risk factor for
puerperal sepsis. MDRO and HIV-associated severe immunosuppression are independent risk
factors for a higher disease severity score, need for surgery and prolonged hospital stay.
Enterobacter sp. may be more pathogenic in HIV infection. Manual removal of the placenta may

increase risk of bacteremia.

In the United Kingdom, the mortality rate from genital tract sepsis reduced by more than half
between the trienniums 2006-08 and 201012 (1.13 per 100 000 maternities to 0.50 per 100 000)
maternities) (13,29). A downward trend was maintained through to 2013 (0.29 per 100 000
maternities) (6). Initiatives such as the ‘Surviving sepsis campaign and development of guidelines
for recognition and management of severe sepsis have been largely responsible for this decrease
(13). Prevention of community acquired and nosocomial multidrug resistant infections can be
achieved through implementation of robust infection control strategies, emphasis on rational drug
use, clinical culture surveillance to identify MDRO and monitoring of epidemiologic trends (66).
More funding should be availed regularly for continuous education on infection control and to

allow clinical culture surveillance and further research.
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APPENDIX 1

Table a: Endocervical swab isolates

Endocervical swab isolates | Number of isolates | % of total isolates

E. coli 38 30.6

K. pneumonia 19 15.3

CoNS 9 7.3

S. aureus 8 6.5

Group D streptococcus 8 6.5

P. aeruginosa 5 4.0

Enterobacter sp 5 4.0

Corynebacterium sp 5 4.0

S. pyogenes 4 3.2

C. freundii 4 3.2

Alcaligenes sp 3 2.4

M. morganii 2 1.6

Providencia sp 2 1.6

S. viridans 2 1.6

Shigella sp 2 1.6

Yersinia sp 2 1.6

Bacillus sp 2 1.6

S. agalactae 1 0.8

Salmonella sp 1 0.8

Kluyvera sp 1 0.8

K. oxytoca 1 0.8

Total number of isolates 124 100.0

Table b: Blood culture isolates
Blood culture isolates Dayl |Day5 | Day10 | Overall | % of total isolates
(n=14)
E. coli 2 0 0 2 14.3
Bacillus sp 1 1 3 5 35.7
Coagulase negative 0 2 1 3 21.4
staphylococcus

S. aureus 0 1 0 1 7.1
Alcaligenes sp 0 0 1 1 7.1
Moraxella sp 0 1 0 1 7.1
Fungus 0 1 0 1 7.1
Total number of isolates 3 6 5 14 100.0




Table c: Antimicrobial susceptibility profiles of endocervical swab isolates

CRO P C Gn Clin CIP E
Isolate Susceptibilit N % | N % | N % | N % | N % | N % | N %
E. coli S 15| 39. 1| 26| 23| 60.| 18 | 47. 1| 26| 25| 65. 4 | 10.
R 23| 60.| 36| 94.| 15| 39.| 19| 50.| 35| 92. | 13| 34.| 33| 86.
I 0 0 1] 26| O 0 1| 26| 2| 53| 0 0 1] 26
K. pneumonia S 6 | 31. 2| 10. 7| 36. 7| 36. 0 0| 11| 57. 0 0
R 13| 68.| 17| 89.| 12| 63.| 12| 63.| 19| 100 | 8| 42.| 18 | 94.
I 0 0| O 0| O 0 0 0| O 0 0 0 1] 53
K. oxytoca S 0 0| O 0| O 0 0 0| O 0 0 0| O 0
R 1| 100 1] 100 1| 100 1| 100 1| 100 1| 100 1] 100
M. morganii S 1| 50. 0 0 1| 50. 1| 50. 0 0 1| 50. 0 0
R 1| 50. 2 | 100 1| 50. 1| 50. 2| 100 1| 50. 2 | 100
P. aeruginosa S 0 0 0 0 2 | 40. 4| 80. 1| 20 3| 60. 0 0
R 5| 100| 5| 100| 3| 60. 1] 20. 4| 80. 2 | 40. 5| 100
Coagulase S 4| 44| 4| 44 5| 55. 5| 55. 9| 100 | 6| 66. 5| 55.
negative R 4| 44, 5| 55.| 4| 44 3| 33. 0 0 3| 33 4| 44,
staphylococcus | 1] 1] o 0] o o] 1] 1] o 0] o o[ o 0
S. aureus S 4| 50. 5| 62. 5| 62 4| 50. 4| 50. 6| 75. 4| 50.
R 4| 50. 3| 37. 2| 25. 4 | 50. 4| 50. 2| 25. 4 | 50.
[ 0 0| O 0 1| 12 0 0| O 0 0 0| O 0
Group D|S * 6| 75.| 4| 50 * * 4| 50. 1| 12,
Streptococcus R 2| 25. 4 | 50. 3| 37. 51| 62.
| 0 0| O 0 1| 12 2| 25
Providencia S 0 0| O 0| 2| 10| O 0| O 0 0 0| O 0
R 2]100| 2| 100| O 0 2| 100| 2| 100 1| 50. 2 | 100
| 0 0| O 0| O 0 0 0| O 0 1| 50. 0 0
Corynebacteriu | S 41 80. 1| 20. 2| 40. 3| 60. 1| 20. 3| 60. 3| 60.
msp R 1] 20.| 4| 80. 3| 60. 2 | 4o0. 4| 80. 2 | 40. 2 | 4o0.
Enterobactersp | S 1| 20 1] 20. 3| 60. 0 0 0 0 2 | 40. 0 0
R 4| 80.| 4| 80. 2| 40. 5] 100| 5| 100| 2| 4o0. 5| 100
I 0 0| O 0| O 0 0 0| O 0 1| 10. 0 0
S. pyogenes S 2| 50.| 4| 100| 2| 50. 3| 75. 2| 50. 3| 75. 2 | 50.
R 2| 50. 0 0| O 0 1| 25 0 0 1| 25 0 0
I 0 0| O 0| 2| 50. 0 0| 2| 50 0 0 2 | 50.
C.freundii S 0 0 1| 25. 2| 50. 2| 50. 1| 25 0 0| O 0
R 4| 100| 3| 75 2| 50. 2| 50. 3| 75. 4| 100| 4| 100
Alcaligenes sp S 0 0 0 0| O 0 2| 66. 0 0 1| 33 0 0
R 3| 100| 3| 100| 3| 100 1| 33 3| 100| 2| 66. 3| 100
Shigella sp S 1| 50. 0 0| 2| 100 1| b50. 0 0 1| 50. 0 0
R 1| 50. 21100| O 0 1| 50. 2| 100 1| 50. 2 | 100
Yersinia sp S 0 0| O 0| 2| 10| O 0| O 0 0 0| O 0
R 2| 100| 2| 100| O 0 2| 100 | 2| 100 1| 50. 2 | 100
I 0 0| O 0| O 0 0 0| O 0 1| 50. 0 0
S. viridans S 2| 100 | * 1| 50. * 2| 100 | * 2 | 100
R 0 0 1| 50. 0 0 0 0
S. agalactae S 1 1 1 0 1 1 1
R 0 0 0 1 0 0 0
Salmonella sp S 0 0 1 1 0 1 0
R 1 1 0 0 1 0 1
Kluyvera sp S 0 0 1 0 0 0 0
R 1 1 0 1 1 1 1
Key:

CRO- ceftriaxone,
CIP- ciprofloxacin,

P- penicillin,

C- chloramphenicol, Gn- gentamycin, Clin- clindamycin,
E- erythromycin
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S- Susceptible

I- Intermediate sensitivity

R- Resistant

No- number

* on table or blank space on graphs- Susceptibility not tested including Bacillus sp. See section
3.7.3.4.d.

Table d: Multidrug resistant isolates

Isolate No of MDRO Total isolates % MDRO

K. pneumonia 6 19 32%
E. Coli 2 38 5%
K. oxytoca 1 1 100%
M. morganii 1 2 50%
Enterobacter sp 1 5 20%
P. aeruginosa 1 5 20%
Alcaligenes sp 1 3 33%
C. freundii 1 4 25%
S. aureus 1 9 11%
Total 15
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