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ABSTRACT 

Background: Puerperal sepsis is one of the leading causes of preventable maternal morbidity and 

mortality. It accounts for about 11 % of maternal death worldwide, with highest prevalence being 

reported from low income countries. However, in Mwanza data on the proportion of post-delivery 

women with laboratory confirmed puerperal sepsis, bacterial patterns and associated factors were still 

limited. This is turn limits institution of specific antimicrobial therapies for this population. 

Objective: To determine the proportion of laboratory confirmed puerperal sepsis, associated factors and 

bacterial patterns among post-delivery women with clinical features of puerperal sepsis admitted at 

BMC, SRRH and SDDH in Mwanza, Tanzania. 

Methodology: A cross-sectional analytical hospital based study involving 340 post-delivery women 

admitted at BMC (152), SRRH(108) and SDDH (80) was conducted between October   2017 to April 

2018.A structured pre-tested questionnaire was used to obtain socio- demographic, clinical and obstetric 

information from the participants. The endocervical swab and venous blood were aseptically taken for 

culture and antimicrobial susceptibility testing as per standard operating procedures. Data were analysed 

using STATA version 13 according to objectives of the study. 

RESULTS; The mean age of the study participant was 26.2 ± 6.5 years. The proportion of laboratory 

confirmed puerperal sepsis was 58.8% (200/340). Of these, 164 (82%) had positive culture for 

endocervical swabs, 17 (8.5%) were blood culture positive and 19 (9.5%) had positive culture results 
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from both blood and endocervical swabs. Staphylococcus aureus were the most predominant bacteria 

isolate from blood culture 13 (36.1%), while the Escherichia coli 52 (26.0%) were the most predominant 

bacteria isolated from the endocervical swabs. 

All Staphylococcus aureus (except one strain) were sensitive to gentamicin and vancomycin. Over three 

quarter of E.coli was resistance to ampicilin, trimethoprim-sulfamethoxazole, amoxicillin-clavulanate 

and ceftriaxone; and none of these were resistant to meropenem. Acinetobacter spp. were mostly 

multidrug resistance, with variable resistance to meropenem (0% to 20%). 

On multivariable logistic regression analysis, primipara (OR: 10.14, 95%CI: 4.20-24.46, P<0.001), 

grand multipara OR: 3.85, 95%CI: 1.52-9.74, P=0.004, premature rupture of membrane with OR: 4.31, 

95%CI: 1.61-11.47, P=0.003 , pre/eclampsia OR: 3.66, 95%CI: 1.7-11.40, P=0.025, anemia OR: 2.56, 

95%CI: 1.20-5.79, P=0.018 and prolonged labor duration OR: 12.69, 95%CI: 5.7-28.0, P=<0.001 were 

found to be independent predictors of laboratory confirmed puerperal sepsis 

CONCLUSION: Approximately 60% of women with clinical features of puerperal sepsis had 

laboratory confirmed puerperal sepsis, with Staphylcococcus aureus and E. coli being predominant 

bacteria species. High resistance to various agents among bacteria recovered calls for laboratory guided 

specific antimicrobial therapies to ensure favourable patients outcomes. Patients with premature rupture 

of membranes, prolonged duration of labours and co-morbid conditions such as anaemia and 

pre/eclamsia should be targets for preventive measures against puerperal sepsis. 

 

Keywords: Puerperal Sepsis, Associated factors, bacterial pattern 

 

Introduction 

Puerperal sepsis is any infection of the female reproductive tract following childbirth within 42 days 

post delivery(1).The diagnosis of puerperal sepsis is usually based on clinical findings, such as fever, 

lower abdominal pain, offensive-smelling lochia, abnormal vaginal bleeding, and abnormal vaginal 

discharge(1, 2). If not timely treated, puerperal sepsis can lead to pelvic abscess, pelvic hematoma, 

peritonitis and may subsequent disseminate to the blood stream causing fatal maternal sepsis (1, 3-5). 

The magnitude of puerperal sepsis vary across the globe due to the differences in the socio-cultural 

factors related to health seeking behaviour, clinicians index of suspicious in making timely diagnosis 

and laboratory infrastructures for confirming the diagnosis and guide specific antimicrobial therapy (3). 

In 2013, 11% of maternal deaths worldwide were attributed to postpartum sepsis(6, 7). In south Asia 

puerperal sepsis contribute about 14% of the maternal deaths(1, 7, 8).Maternal death due to puerperal 

sepsis reported  to be 21.68% in India and 8.5%  in Pakistan(9).In Africa puerperal sepsis accountedfor 

12%-34.8% of maternal death(10).Puerperal sepsis was also mentioned to be  one of the leading cause of 

morbidity and mortality among post-delivery women at BMC in a retrospective review between 2008 

and 2012 (11).The commonest pathogens causing puerperal sepsis are reported to be gram negative 

bacteria which account for 67.3% of cases while gram positive bacteria account for 32.6%(12, 13).The 

gram-positive bacteria mentioned to be involved includes Staphylococcus spp., Streptococcus spp., and 

Gram-negative bacteria like Escherichia coli, Klebsiella spp. and Enterobacter spp. Anaerobes like 

Bacteroides spp. and Clostridium perfringes.  as well as  agents of sexual transmitted infections like 

Chlamydia spp. and Neisseria gonorrhoea(12, 14-18). In Mwanza Tanzania, there was limited 

information regarding the factors associated with puerperal sepsis, common microorganisms and 

evidence-based antimicrobial agents to be used in treating these patients. This study has generated 
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information about the magnitude of the problem, its associating factors and antimicrobial susceptibility 

patterns of the pathogens implicated. 

 

Methods 

This was a cross section analytical study, conducted in the post-natal wards at BMC, SDDH and SRRH 

in Mwanza, Tanzania from October 2017 to April 2018. The study was carried out at department of 

obstetrics and gynaecology at BMC, SDDH and SRRH.BMC is a consultant/referral and teaching 

hospital for the Lake and Western zones of the United Republic of Tanzania. It is situated along the 

shores of Lake Victoria in Mwanza City; it has 947 bed capacity and approximately 900 employees, has 

approximately 600 numbers of deliveries per month in labour ward. It is a referral centre for tertiary 

specialist care for seven regions, including Mwanza, Mara, Kagera, Shinyanga, Simiyu, Tabora and 

Kigoma. It serves catchments population of approximately 13 million people. SRRH is a regional 

referral hospital located in Northern western part of Tanzania main land along the shores of the Lake 

Victoria in Mwanza city. It has 375bed capacity,11 wards with 406 health workers with different 

qualifications. It has approximately 700 numbers of deliveries per month in labour ward. It’s catchment 

area include Nyamagana, Ilemela, Misungwi,Kwimba, Sengerema, Ukerewe, Buchosa and Magu with a 

population of 3,250,817.SDDH  is located in a rural area and has an estimated population size of 

663,034(38), has a bed capacity of 320 beds and approximately 746 deliveries in labour ward per 

month.This study included all women at their puerperal period admitted at BMC, SDDH and SRRH with 

clinical features of puerperal sepsis.Sample size of this study was calculated using Kish leslie (1965) 

formula for cross sectional studies (39). Using the prevalence of 30.4% from the previous study in 

Zambia(22), N = Z2 P (1-P)/D,2 where: Z= Z score for 95% confidence interval = 1.96, P = prevalence= 

30.4%, D= tolerable error =5% which was 322 number of participants. Therefore, the study enrolled 340 

(BMC-152, SRRH-108, SDDH 80) of women with clinical features of puerperal sepsis based on bed 

capacity of each facility. It included all women in the puerperal period who consented and had fever, 

abnormal vaginal discharge and lower abdominal pain, and/or delayed uterine involution regardless of 

mode and outcome of delivery .It excluded all women post delivery who underwent post caesarean-

hysterectomy. Data collection technique was done by direct interview using structured pre-tested 

questionnaires were conducted to participants. The demographic and medical/obstetric information were 

collected through interview, from antenatal cards, patients files where the information like Socio-

demographic characteristics such as: age, economic status, occupation, education, marital status and 

parity status; Obstetric factors including; parity, antenatal visits, place of delivery, mode of delivery, 

duration of labour, number of vaginal examinations, mode of placental delivery and presence or absence 

of other systemic diseases,  HIV, Pre-Eclampsia, Eclampsia, Anaemia,  PROM, stillbirths, emergency or 

elective  caesarean section, perineal tears, use of antibiotics, and labor inductions. Sample collection, 

transportation and laboratory analysis. The endocervical swab using sterile Cusco speculum and blood 

samples were taken from women suspected to have puerperal sepsis. The swab was inserted into the 

Stuart transport media and capped. Approximately 5 – 8 mls of venous blood was aseptically collected 

from every patient into Brain-Heart Infusion broth. Samples were labelled and transported within 2 

hours to the CUHAS Multipurpose Laboratory for culture and antimicrobial susceptibility testing. Swabs 

were inoculated into 5% Sheep blood agar and MacConkey agar then incubated aerobically at 35 - 37°C 

for 18 - 24 hours. Isolates identification to species level were done by conventional physiological and 

biochemical methods. These include grams stain, catalase reaction, coagulase reaction, haemolytic 
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activity on sheep blood agar plates, hippurate hydrolysis and CAMP tests for Gram-positive bacteria. In 

case of Gram negative bacteria, colonies morphology on MacConkey agar were described. Followed by 

biochemical tests such as triple sugar iron agar reaction, indole, motility, citrate, urease and hydrogen 

sulphide production as previously described(40).Drug susceptibility testing was done using a Kirby 

Bauer disk diffusion technique. Pure colonies from fresh culture were used to set a 0.5 McFarland 

standard and inoculated on the Muller Hinton agar. For gram positive bacteria penicillin G (10 U), 

ampicillin (10 μg), clindamycin (2 μg), erythromycin (15 μg), vancomycin (30 μg), ciprofloxacin (5 μg), 

and cefoxitin (30 μg) discs were tested.  For gram negatives ampicillin (10 μg), amoxillin/clavulanic 

acid (20/10 μg), ciprofloxacin (5 μg), gentamicin (10 μg), trimethoprim/sulphamethaxazole (1.25/23.75 

μg), ceftazidime (30 μg) ceftriaxone (30 μg) and meropenem (10 μg), was tested. The susceptibility 

testing results were interpreted following Clinical Laboratory Standard Institute (CLSI) guideline(41). 

Data were double entered, verified and cleaned and analysis was done using STATA version 13 

according to objectives. Categorical data were described as proportion and were compared using chi 

square test or Fishers Exact Test while Continuous variables were compared using T- Test or Rank Sum 

Test, for symmetrically and asymmetrically distributed data respectively. Multivariate analysis was done 

using a logistic regression model to determine risk factors associated with puerperal sepsis. At 95% 

confidence intervals, a p-value of less than 0.05 will be considered significant. Data from questionnaires 

were reviewed daily by a principal investigator for completeness and consistence of responses. To 

ensure accuracy of data entry two data clerks were involved. Where discrepancies arise, the two data 

clerks were asked to solve the problem. Two laboratory technicians performed the tests. Laboratory 

procedure was done following standard operating procedures by experienced laboratory scientists under 

direct guidance of clinical microbiologists at CUHAS. Standard strains of Escherichia coli(ATCC 

25922) and Staphylococcus aureus (ATCC 25923) were used as reference strains for quality control of 

definitive culture and antimicrobial susceptibility testing. 

 

RESULTS 

Demographic characteristic 

A total of 340 postpartum women with clinical features of puerperal sepsis were recruited in this study 

from BMC 152 (44.7%), SRRH 108(32%) and SDDH80 (24%). The mean age ± standard deviation of 

study population was 26.2 ± 6.5 years. Majority were from rural areas 241(70.1%), married 311(91.5%) 

and primary school leavers 277 (81.5%) (Table. 1) 

 

Tab 1.Distribution of socio demographic characteristics of patients enrolled. 

Patients’  characteristics Number (n) Percentage (%) 

Mean age±SD (years) 26±6.5 ⃰  

Education   

Primary 277 81.5 

Secondary 41 12.0 

No formal education 22 6.5 

Occupation   

Peasant 183 62.9 

House wife 109 20.3 

Small business 32 8.5 
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Employed 16 8.3 

Residence   

Rural 241 70.9 

Urban 99 29.1 

Marital status   

Married 311 91.5 

Single 29 8.5 

⃰ Continuous variable; SD: Standard deviation 

 

Clinical and obstetric characteristics of patients 

In this study majority of the participants were primipara 160(47.1%), attended first antenatal visit in the 

2nd trimester 288 (84.7%) and attended for more than 4 times 192(56.5%). There were 76 (22.4%) who 

delivered at preterm. Most of the participants delivered by caesarean section 210 (61.8%) and had 

prolonged labor duration 224(65.9%) (Table2). 

 

Table2. Clinical and obstetric characteristics of patients 

Variable Number (n ) Percentage ( % ) 

Parity   

Primipara 160 47.1 

Multipara 106 31.2 

Grandmultipara 74 21.7 

Antenatal clinic booking   

1st Trimester 28 8.2 

2nd Trimester 288 84.7 

3rd Trimester 24 7.1 

Number of visit   

Once 12 3.5 

Twice 36 10.6 

Thrice 100 29.4 

≥4 192 56.5 

Gestation age at delivery   

Preterm 76 22.4 

Term 249 73.2 

Postterm 15 4.2 

Mode of delivery 

Vaginal delivery 

Caesarean section 

 

130 

210 

 

38.2 

61.8 

 

Proportion of patients with various parameters 

 

Anaemia 

 

 

 

130 

 

 

 

38.2 

History of malaria infection 46 13.5 
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History of urinary tract infection 114 33.5 

Preeclampsia/Eclampsia 59 17.3 

⃰Other comorbidity 12 3.6 

Premature membrane rupture 64 18.2 

Induced labor 30 8.8 

Home delivery 5 1.5 

Labor duration >12hours 222 65.9 

Number of vaginal examination≥4 218 64.1 

Prophylactic antibiotics not given 150 71.4 

⃰ HIV/AIDS 8, Diabetic mellitus 2 and pulmonary tuberculosis 2 

 

Laboratory confirmed puerperal sepsis and bacterial species isolated 

Of the 340 participants; 200 (58.8%) had a positive culture result for either endocervical swab or blood. 

Of the 200 post-delivery women who had positive culture results, 164 (82%) had positive culture for 

endocervical swabs, 17 (8.5%) were blood culture positive and 19 (9.5%) had positive culture results 

from both blood and endocervical swab. Staphylococcus aureus was the most predominant bacteria 

species from blood culture 13 (36.1%), while the Escherichia coli 52 (26.0%) was the most predominant 

bacteria species isolated from the endocervical swabs 

(Figure 1 and Table 3). 

Others; Enterobacter aerogenes (2),Proteus mirabilis(1),Streptococcus spp(1) 

 
Figure 1: Bacteria species isolated from blood among patients with puerperal sepsis 

 

Table 3. Bacteria species isolated from endocervical swabs among patients with puerperal sepsis 

Bacteria Number ( n ) Percentage   ( % ) 

Escherichia coli 52 26.0 

Acinetobacter species 40 20.0 

Klebsiella pneumonia 37 19.0 

Staphylococcus aureus 21 11.0 

Klebsiella oxytoca 10 5.0 

6(17%)

4(11%)

3(8%)

6(17%)

13(36.1%)

4(11%)

Acinetobacter          C.freundii          E.coli          K.pneuminiae          S.aureus Others
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Citrobacter freundii 9 4.5 

Morganella morganii 7 3.5 

Enterobacter aereogenes 6 3.0 

Pseudomonas aeruginosa 6 3.0 

Serratia mercenses 4 2.0 

Proteus vulgaris 2 1.0 

Proteus mirabilis 2 1.0 

Providecia species 1 0.5 

Streptococcus viridians 

 

1 0.5 

 

 

Antibacterial resistance pattern for Gram negative bacteria isolated from blood 

All E.coli and Klebsiella spp. were resistance to ampicilin, trimethoprim-sulfamethoxazole, amoxicillin-

clavulanate and ceftriaxone; with all exhibiting ESBL phenotype. None of the E.coli, Klebsiella spp. and 

Acinetobacter spp. where resistance to meropenem (Table 4). 

 

Table.4.Antibacterial resistance pattern for gram negative bacteria isolated from blood 

BACTERI

A NAME 

AMP 

n(%) 

SXT 

n(%) 

GEN 

n(%) 

CIP 

n(%) 

AMC 

n(%) 

CAZ 

n(%) 

CTR 

n(%) 

MEM 

n(%) 

TZP 

n(%) 

ESBL 

n(%) 

Escherichi

a coli (n=3) 

3(10

0) 

3(100) 3(100) 2(66.6

7) 

3(100) 3(100) 3(100) 0(0.0

0) 

2(66.67

) 

3(100) 

Klebsiella 

spp (n=6) 

6(10

0) 

6(100) 6(100) 2(33.3

3) 

6(100) 6(100) 6(100) 0(0.0

0) 

6(100.0

0) 

6(100) 

Acinetobac

ter 

spp(n=6) 

NA NA 2(33.3

3) 

2(33.3

3) 

NA 5(83.3

3) 

5(83.3

3) 

0(0.0

0) 

5(83.33

) 

4(66.6

7) 

Other GNB 

(7) 

7(10

0) 

6(85.7

1) 

4(57.1

4) 

2(28.5

7) 

6(85.7

1) 

6(85.7

1) 

5(71.4

3) 

0(0.0

0) 

1(14.29

) 

6(85.7

1) 

Other gram negative bacteria (GNB) (n=7) =Citrobacter freundii (4), Enterobacter aerogenes (2) and 

Proteus mirabilis (1), NA =not applicable,   ESBL=Extended spectrum beta –lactamases producers 

AMR=Ampicillin, SXT=Trimethoprim-sulfamethoxazole; GEN=Gentamicin; CIP= Ciprofloxacin; 

AMC= Amoxycillin-clavulanate; CAZ= Ceftazidime; CTR=Ceftriaxone; MEM= Meropenem; 

TZP=Piperacillin-tazobactum. 

 

Antibacterial resistance pattern for Gram positive bacteria isolated from blood 

All Staphylococcus aureus isolates were sensitive to vancomycin and gentamicin and 30.7% were 

methicillin resistant Staphylococcus aureus (MRSA). Also one Streptococcus sp. isolate was sensitive to 

gentamicin, clindamycin and vancomycin. 

 

Antibacterial resistance pattern for Gram positive bacteria isolated from endocervix 

None of the detected Staphylococcus aureus were resistant to ciprofloxacin and gentamicin, whereas, the 

resistance patterns to cefoxitin, vancomycin, clindamycin, and erythromycin were 1(4.7%), 1(4.7%), 

9(42.9%) and 14(66.7%) respectively. 
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4.4.4. Antibacterial resistance pattern for Gram negative bacteria isolated from endocervix. 

Of 52 E.coli detected, 29 (55.8%) were ESBL producers. The resistance pattern of the E.coli were 

51(98.1%), 31(59.6%), 18(34.6%)and 0(0.0%)to ampicilin, Ceftriaxone, gentamicin, and meropenem, 

respectively. Of the 40 Acinetobacter spp. isolates, resistance to ciprofloxacin, Ceftriaxone and 

meropenem were 23(57.5%), 36(90.0%) and 8(20.0%), respectively (Table 6). 

 

Table 6. Antibacterial resistance pattern for Gram negative bacteria isolated from endocervix 

BACTERI

A NAME 

AMP 

n (%) 

SXT 

n (%) 

AMC 

n (%) 

CAZ 

n (%) 

CTR 

n (%) 

GEN 

n (%) 

CIP 

n (%) 

MEM 

n (%) 

ESBL 

n (%) 

Escherichia 

coli(n=52) 

51(98.

07) 

46(88.4

6) 

48(92.3

) 

42(80.7

7) 

31(59.6

2) 

18(34.

61) 

22(42.

31) 

0(0.00

) 

29(55.7

6) 

Acinetobact

er (n=40) 

NA NA NA 38(95) 36(90.0

0) 

32(80) 23(57.

50) 

8(20.0

0) 

34(91.8

9) 

Klebsiella 

pneumonia 

(n=37) 

35(94.

59) 

36(97.3

0) 

37(100

) 

35(94.5

9) 

33 

(89.19) 

31(83.

78) 

9(24.3

2) 

3(8.11

) 

 

33(89.1

9) 

Klebsiella 

oxytoca 

(n=10) 

10(100

) 

10(100

) 

9(90) 9(90) 9(90) 4(40) 6(60) 0 

(0.00) 

7(70) 

*Other 

GNB 

(n=37) 

36(97.

29) 

36(97.2

9) 

23(95.8

3) 

30(81.0

8) 

28(75.6

8) 

15(40.

54) 

12(33.

33) 

5(13.5

1) 

26(70.2

7) 

*Other gram negative bacteria (GNR) (n=37) =Citrobacter freundii (9),Morganellamorganii(7), 

Enterobacter aerogenes (6) , Proteus mirabilis (2), Proteus mirabilis( 2) ,Pseudomonas aeruginosa 

(6),Serratia marcescens(4) Providencia species (1), NA=not applicable 

AMR=Ampicillin, SXT=Trimethoprim-sulfamethoxazole; GEN=Gentamicin; CIP= Ciprofloxacin; 

AMC= Amoxycillin-clavulanate; CAZ= Ceftazidime; CTR=Ceftriaxone; MEM= Meropenem; 

TZP=Piperacillin-tazobactum. 

 

Morbidity, mortality and management of patients 

Of 340 women, a total of 97(28.5%) women had peritonitis, while 32(9.4%) had bust abdomen. All 

patients were managed by antimicrobial therapies, intravenous fluid and 49(14.5%) underwent subtotal 

hysterectomy. A total of 8(2.4%) patients died, with six out of eight of these being para one (Table 7). 

 

Table 7. Demographic, obstetric and clinical features among women who died 

 Age 

(yea

rs) 

Mar

ital 

stat

us 

Par

ity 

PR

OM 

PV

E>4 

Labo

r 

>12h

ours 

*Clinic

al 

present

ation 

Mod

e of 

deliv

ery 

Antib

iotic 

use 

Pre/ 

eclam

psia 

Ane

mia 

Cult

ure 

posi

tive 

Bacteri

a 

species 

1 20 Marr

ied 

1 No Yes Yes - C/S No Yes No Yes Acinetob

acter sp 

2 40 Marr

ied 

6 No Yes Yes Burst 

abdome

C/S No Yes Yes Yes E. 

aereoge
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n nes 

3 20 Marr

ied 

1 Yes Yes Yes Peritoni

tis 

SVD N/A Yes Yes No N/A 

4 26 Marr

ied 

1 No Yes Yes - C/S No Yes Yes Yes E. coli 

5 32 Marr

ied 

3 No No No - C/S No Yes Yes No N/A 

6 17 Marr

ied 

1 No Yes Yes Peritoni

tis 

C/S No Yes Yes Yes C. 

freundii 

7 21 Marr

ied 

1 No Yes Yes Peritoni

tis 

C/S No No Yes No N/A 

8 20 Marr

ied 

1 No Yes Yes Peritoni

tis 

SVD NA Yes Yes Yes K.pneu

moniae 

*Other clinical features apart from fever, lower abdominal pain and abnormal vaginal discharge, 

N/A=Not   applicable, SVD=Spontaneous vaginal delivery, C/S=caesarean section 

 

Risk factors associated with laboratory confirmed puerperal sepsis. 

On univariate logistic regression analysis, premature rupture of membrane(OR: 2.7, 95%CI: 1.45-5.05, 

P=0.002), prolonged labor (1.10., 95%CI: 1.07-1.14, P=<0.001), deliver by caesarean section  (OR: 

2.46, 95%CI: 1.56-3.85, P=<0.001) and not getting antibiotics before caesarean section(OR: 3.32, 

95%CI: 1.79-6.181, P=<0.001) were factors associated with culture positive for puerperal sepsis. On 

multivariable logistic regression analysis, primipara (OR: 10.14, 95%CI: 4.20-24.46, P<0.001),grand 

multipara OR: 3.85, 95%CI: 1.52-9.74, P=0.004, premature rupture of membrane with OR: 4.31, 

95%CI: 1.61-11.47, P=0.003 , pre/eclampsia OR: 3.66, 95%CI: 1.7-11.40, P=0.025, anemia OR: 2.56, 

95%CI: 1.20-5.79, P=0.018 and prolonged labor duration OR: 12.69, 95%CI: 5.7-28.0, P=<0.001 were 

found to be independent predictors of laboratory confirmed puerperal sepsis (Table 6). 

 

Table6. Factors associated with puerperal sepsis among 200post delivery women 

Variable Univariable Multivariable 

 Number 

(n)   (%) 

OR(95%CI) P 

value 

OR(95%CI) P 

Education      

No formal education 13(59.1) 1    

Primary 160(57.7) 0.94(0.39-2.28) 0.90 - - 

Secondary 27(65.9) 1.33(0.45-3.88) 0.59 - - 

 

Residence 

     

Urban(99) 57(57.5) 1    

Rural(241) 143(59.3) 1.08 (0.65-1.77) 0.76 - - 

Marital status      

Single(29) 20(69.0) 1    

Married(311) 180(57.9) 0.61(0.27-1.40) 0.25 
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Parity      

Multipara (106) 29(27.4) 1    

Primipara(160) 132(82.5) 12.5(6.93-22.59) <0.001 10.14(4.20-24.46) <0.001 

Grandmultipara(74) 39(52.7) 3.96(1.58-5.52) 0.001 3.85(1.52-9.7) 0.004 

Nature of labor      

Spontaneous 

labor(310) 

174(56.1) 1    

Induced labor (30) 26(86.7) 

 

5.08(1.73-14.90) 

 

0.003 

 

6.34(1.52-26.32) 

 

0.011 

 

History of UTI      

NO(226) 117(51.8) 1    

YES(114) 83(72.8) 2.49(1.53-4.06) <0.001 1.90(0.91-4.00) 0.105 

Pre/Eclampsia      

NO (281) 151(53.7) 1    

YES(59) 49(83.0) 4.21(2.05-8.66) <0.001 3.66(1.7-11.40) 0.025 

PROM      

NO (276) 151(54.7) 1    

YES  (64) 49(76.6) 2.70(1.45-5.05) 0.002 4.31(1.61-11.47) 0.003 

Anaemia      

NO (130) 97(46.2) 1    

YES (210) 103(79.2) 0.33 (0.20-0.54) <0.001 2.56(1.20-5.79) 0.018 

Labor duration      

≤12hours(118) 

>12hours  (222) 

 

17(14.4) 

183(82.4) 

1 

27.8(15.0-51.7) 

 

<0.001 

 

12.69(5.70-28.0) 

 

<0.001 

PVE* ≤4  (124) 31(25.0) 1    

>4   (216) 161(78.2) 10.7(6.41-18.10) <0.001 

Mode of delivery      

Vagina(129) 59(45.4) 1    

Caesarean 

section(211) 

141(67.1) 2.46(1.56-3.85) <0.001 0.87(0.02-28.0) 0.93 

**P/antibiotics      

YES(62) 29(46.8) 1    

NO (149) 111(74.5) 3.32(1.79-6.18) <0.001 0.99(0.99-1.00) 0.81 

G/A=gestation age, ,UTI=urinary tract infection, C/S cesareansection,PROM=premature rupture of 

membrane,pre/eclapsia=preeclapsia/Eclampsia, * Not subjected to multivariate analysis because of 

colinearity with labor duration.**P/antibiotic=prophylactic antibiotic to those only who had cesarean 

section 

 

DISCUSION 

Demographic characteristics 

Puerperal sepsis, a genital tract infection occurring from time of onset of labour or rupture of membranes  
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to 42 days postpartum, has been associated with maternal comorbidity and mortality (1, 7, 23) . In this 

study the mean age of study participants was 26.2 ± 6.45 years. This age correlates with the age group at 

risk found in other previous studies done in Pakistan, Uganda and Bangladesh (4, 19, 22, 42). Puerperal 

sepsis is known to be common among women with low education level dwelling in the rural areas (19, 

25, 43). Similarly, in the current study, majority of the studied women were primary school leavers and 

peasants living in rural areas. 

 

Laboratory confirmed puerperal sepsis and bacterial species isolated. 

In the current study about 1 in 2 of women with clinical features suggestive of puerperal sepsis had 

culture positive results. This is higher compared   to the study conducted in Zambia, Bangladesh, and 

Liquart University (2, 4, 43)which reported approximately 10% to 34.8% of clinically diagnosed 

puerperal sepsis. The difference can be due to the fact that the current study reported laboratory 

confirmed puerperal sepsis among women with clinical features of puerperal sepsis while previous 

studies reported the prevalence obtained from the clinical diagnosis of puerperal sepsis connoting the 

added value of the current study. The study conducted in India showed  majority of vaginal swab culture 

from women with puerperal sepsis had positive results(7, 18). In the current study 53.8% of endocervical 

swab results were positive. The Study in India showed much higher prevalence compared to the current 

study, which may be due to possible contamination of the vaginal swab by normal flora. Moreover, 

endocervical swab culture positivity may signify that some patients with puerperal sepsis were initially 

having localized infections in the uterus, which in turn disseminated to the blood stream. 

In the current study Staphylococcus aureus andEscherichia coli were the most predominant bacteria 

species. The predominance of these pathogens has also been reported previously at BMC in 

approximately 28.6% and 25.0%, respectively(34). The predominance of E.coli in endocervical swab 

may related to the close proximity of the genital tract and perianal end of the gastrointestinal tract where 

it exist as normal flora and therefore easy for it to ascend and cause infection when the conditions are 

favorable. The predominance of S. aureus in blood may be also due to its high virulence power to invade 

the blood stream and cause infection(44). The study done in Nigeria, Uganda, Amsterdam, and Pakistan 

also showed similar results (8, 13, 45, 46) . 

 

Risk factors associated with puerperal sepsis 

In this study the following factors were strongly associated with puerperal sepsis; low parity, labour 

induction, co-morbid conditions such as preeclampsia/elampsia and anemia, premature rupture of 

membrane, and having multiple per vaginal examination.The finding of strong association among 

primiparous women was consistent with findings observed in another study (5). The high risk to 

primiparous may be associated with their young age in their first pregnancy, a situation which may also 

be associated with prolonged obstructed labor, high chance of delivering by caesarean section and poor 

hygiene. On the other hand, grand multiparous in the current study was also risk, but this is contrary to 

the study which reported only 5.4%%(5).Women who had history of labor induction in the current study 

were also associated with laboratory confirmed puerperal sepsis (p=0.003) compared to those who were 

not induced labor. The study done in Pakistan, Zambia and Uganda (4, 18, 24) reported similar results. 

This may be explained by the fact that induction of labor especially by mechanical method is associated 

with introduction of infection to the uterus through the genital system. In the present study premature 

rupture of membrane was an independent predictor of laboratory confirmed puerperal sepsis (p=0.003). 
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These finding were also shown by other studies that premature rupture of membrane were associated 

with puerperal sepsis (5, 9). The reason for this is due to high transmission of infection as a result of loss 

of the barrier component that was the fetal membrane and amniotic fluid which prevented the ascending 

infection from the genital region through the cervical canal to the uterus. 

The current study also reported an increased association of puerperal sepsis 82.6%in women who had 

prolonged labor; similar to other studies (4, 5, 9, 18, 19). This may be due to the fact that an open cervix 

with ruptured membranes for prolonged period impairs natural mechanical barriers to ascending 

infection from vagina. Also, multiple vaginal examinations in the current study strongly found to be 

associated with laboratory confirmed puerperal sepsis (p<0.001). Corresponding results were also 

documented by other previous studies (8, 10). The reasons for this may be due to high contamination of 

the cervix and uterus by the micro organisms introduced by repeated vaginal examination. 

In the present study it has been revealed that those who delivered by caesarean section were having more 

risk of getting puerperal sepsis comparing to those who delivered by vaginal method in univariate 

analysis (p<0.001).Other studies have also reported these relationship (4, 24, 25). The reason for this 

high risk of puerperal sepsis after caesarean section may be explained by the fact that many women 

undergoing caesarean section are the ones with history of prolonged labor and had multiple vaginal 

examinations as confirmed in the current study. Furthermore, as documented in the current study, 

majority of women who undergone caesarean session did not receive pre-operative antibiotics which 

increase the risk of infection. The emergency nature of the surgery could explain the missing of pre-

operative antibiotics. Despite prompt management, eight patients died connoting the fatal outcome of 

puerperal sepsis and the need for timely intervention. 

 

Antimicrobial susceptibility patterns of bacteria 

The present studyhas shown that many bacterial isolates were multidrug resistance. Majority of 

Escherichia coli isolateswere resistant to ampicilin, trimethoprim-sulfamethoxazole,amoxyclavulinic 

acid,and ceftriaxone; and also displayed intermediate resistance to gentamicin and ciprofloxacin. 

Fortunately, all were sensitive to meropenem. These results are similar to previous study conducted 

among pregnant women with or without PROM (Kamugobe E thesis, 2016). Over three quarter of K. 

pneumoniae isolates were resistant to ampicilin, trimethoprim-sulfamethoxazole,amoxyclavulinic acid 

and ceftriaxone. These isolates had also variable resistance to ciprofloxacin (24.3% to 33%) and 

meropenem 0.0% to 8%.Acinetobacter spp.were mostly multidrug resistance, with variable resistance to 

meropenem (0% to 20%).These findings were also similar to previous studies(13, 28, 30, 31, 46). High 

resistance of Acinetobacter species reported in the present study may be due to the fact that these are the 

nosocomial microorganism, which in most cases they are exposed to multiple antibiotics used in the 

hospital settings which led multi antimicrobial resistance. In this study, all Staphylococcus aureus 

(except one strain) were sensitive to gentamicin and vancomycin; majority also displayed high 

sensitivity to ciprofloxacin; as opposed to erythromycin and clindamycin. The findings are similar to 

other previous studies(12, 28, 34, 46).In the light of these findings, gentamicin, ciprofloxacin or 

vancomycin for Gram positive bacteria; and gentamicin, ciprofloxacin and meropenem for Gram 

negatives may be judiciously chosen as the treatment of choices depending on the severity of the 

condition and laboratory results guidance. 

The low resistance to gentamicin observed in the current study may be due to the fact this drug is used in 

combination with other drugs during treatment; whereas low resistance to meropenem may be related to  

https://www.ijfmr.com/


 

International Journal for Multidisciplinary Research (IJFMR) 
 

E-ISSN: 2582-2160   ●   Website: www.ijfmr.com       ●   Email: editor@ijfmr.com 

 

IJFMR240424725 Volume 6, Issue 4, July-August 2024 13 

 

its high cost and therefore infrequently used. 

 

List of abbreviations: 

ANC , Antenatal clinic: AMR, Antimicrobial resistance: BMC, Bugando Medical Centre: CCT , 

Controlled Cord: Traction: CUHAS, Catholic University of Health and Allied Sciences: DM, Diabetic 

Mellitus: ELSCS, Elective Lower Segment caesarean Section: ESBL, Extended Spectrum Beta 

Lactamases: FSB, Fresh still birth: Hb, Haemoglobin: MDR, Multidrug Resistant: MRSA, Methicillin 

Resistant Staphylococcus Aureus: MSB,Macerated still birth: PPROM, Preterm premature rupture of 

membrane: PROM, Premature rupture of membrane: PVE, Per vagina examination: RRCH, Regional 

Reproductive and Child health: SDDH, Sengerema Designated District Hospital: SVD  ,Spontaneous 

vagina delivery: SRRH ,Sekou Toure Regional Referral Hospital: TBA, Traditional birth attendant: 

WHO, World Health Organization. 
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