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ABSTRACT 

Background: Clinically, an increase in the White Blood Cells (WBC) count is regarded 

as an active sign of an infection. However, the WBC count also increases throughout 

pregnancy and declines only during the late postpartum period.  

Aim and objectives:To determine the association between the change in the maternal 

leukocyte count (between admission and post-partum) and the incidence of Postpartum 

Infectious Maternal morbidity (PPIM) among afebrile women with term pregnancy.  

Material and Methods: This was a single centre, hospital-based, prospective 

observational study involving 185 pregnant women coming for delivery. We collected 

data on obstetric details, total WBC count (at admission and within 24 hours after 

delivery), and maternal and neonatal outcomes.   

Results: Overall, among the 185 study participants, only 12 women were diagnosed with 

PPIM (6.5%). The mean WBC count before (10,200) and after (15,200) delivery among 

women who developed PPIM was statistically highly significant (p<0.0001). The 

difference in the mean delta counts for women having puerperal fever was highly 

significant (p<0.0001). However, the delta WBC count was not significant for women 

having abnormal lochia (p=0.067). Among neonatal outcomes, the delta WBC count was 

statistically significant for low APGAR score @ five minutes and developing neonatal 

sepsis. The delta WBC count was statistically insignificant for admission to NICU 

(p=0.072).  

Conclusion: A higher delta leukocyte count between admission for labour and the 

postpartum period was a significant risk predictor of PPIM. 

Key words: Leukocyte count; Maternal infectious morbidity; Neonatal infectious 

morbidity; Postpartum. 

 

 

INTRODUCTION 
Puerperal sepsis is an infective condition following the birth of the child i.e., during the 

postpartum period(1). Puerperal sepsis is defined as an “infection of the genital tract 

occurring anytime between the onset of rupture of membrane or labour and 42 days day 

postpartum”(1).As per World Health Organization’s report, puerperal sepsis is the third most 

common cause of maternal death worldwide after postpartum haemorrhage and unsafe 
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abortion(2,3). Postpartum infections also present a significant social burden: they increase 

maternal anxiety and the risk of postpartum depression, interfere with bonding, and 

negatively impact breastfeeding(4,5). The medical burden of these infections is compounded 

by the alarmingly rapid increase in bacterial resistance to commonly used antibiotics(3,6,7). 

Neutrophilicleucocytosis commonly presents in conjunction with infection,stress, smoking, 

pregnancy and following exercise, andis attributed to the movement of neutrophils from 

themarginated pool into the circulating pool(8–10). Pregnancy is associated 

withleucocytosis,the leukocyte count begins to rise during thefirst trimester of pregnancy 

andcontinues to increase in the second and thirdtrimesters(9,10). However, data are limited 

regarding White Blood Cell (WBC) count during labour and puerperium(11,13). Due to the 

unique physiologic state of theparturient, diagnosing a puerperal infection poses a clinical 

challenge(12,14). The  rise in the leukocytes count during pregnancy and labour raises 

questions about a possible correlation with maternal or neonatal infection, especially among 

afebrile pregnant women at admission for labour(13–15).The difference between admission 

and post-partum (24 hrs) leukocyte count (Δ Leukocyte)was calculated and  its association 

with post-partum maternal infectious morbidity and neonatal outcome was seen. 

 

MATERIAL AND METHODS 
This was a single-centre hospital based, prospective, observational studyconducted at the 

Department of Obstetrics & Gynaecology, LN Medical College, Bhopal. The data collection 

for the present study was initiated after the research protocol approval by the Institute’s 

Ethical Committee. The total duration of the study was 12 months. Primary Outcome studied 

:The incidence of postpartum maternal infectious morbidity which included: (a) puerperal 

fever (oral temperature >38ºC on any two of the first five days postpartum), (b) Any wound 

infection, (c) abnormal lochia, and (d) extended hospitalization (>5 days for normal delivery 

&>8 days for caesarean section)(1) . Secondary Outcomes included : early neonatal sepsis, 

APGAR score <8 @five minutes, and admission to NICU. A total of 185 women at term 

(>37 weeks)with uncomplicated pregnancy admitted for labour and delivery /Caesarean 

section were included. (16) All pregnant women of more than 37 weeks of gestation,with 

Singleton, uncomplicated, live pregnancy,who delivered within 48 hours of admission ,giving 

written informed consent to participate were included in the study.Pregnant women with less 

than 37 weeks of gestation,with PPROM, with History of PROM > 6 hours,Chorio-

amnionitis, Urinary Tract Infection, Pneumonia, any febrile illness at the time of admission, 

and ongoing antibiotic therapy at the time of admission also who refused to give written 

informed consent to participate in the study were excluded from the study.The study protocol 

required two records of routine Complete Blood Count (CBC), first at admission and second 

within 24 hours after delivery/ caesarean section.  Blood samples were collected as per 

standard institutional procedure and transported to the laboratory, analysedina single 

laboratory, using automated computerized analysers.Pre/Postpartum difference of leukocytes 

in numbers was calculated. Continuous variables in the two comparison groups were 

analysed using a student’s t-test and categorical variables were analysed using chi-square (χ
2
) 

tests. A P-value < 0.05 was considered statistically significant. 

 

RESULTS 

Overall, among the 185 study participants, only 12 women were diagnosed with PPIM 

(6.5%). The characteristics of the study participants are described in Table 1. The percent of 

women who gave birth to a child through caesarean section and who did and did not 

havePPIM was 10.5% and 89.5%, respectively. The percent of women who had a normal 

vaginal delivery with and without PPIM was 1.2% and 98.8%, respectively. The Chi-square 
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test for the distribution between the type of delivery and the incidence of PPIM was 

statistically significant (0.012). 

Table 1: Descriptive Characteristics of the 

participants (n=185) 

Variable No PPIMn (%) 

 

PPIMn (%) 

 

P value 

Agein years 

<=25 71 (41.) 5 (41.7)  

26-35 87 (50.3) 6 (50.0) 

36 or more 15 (8.7) 1 (8.3) 

Mean 24.3 26.2 0.395 

Type of Delivery 

Vaginal 79 (98.8) 1 (1.2) 0.012 

C-Section 94 (89.5) 11 (10.5) 

 

Table 2 shows the details about the WBC counts among the women who did and did not have 

PPIM in the present study. The mean WBC count among women who did not have PPIM at 

the time of admission and after delivery was 10,200 and 9300. Further, the difference in the 

mean WBC count before and after the delivery was statistically non-significant (p=0.325). 

The mean WBC count before and after delivery among women who developed PPIM was 

10,200 and 15,200. Moreover, the difference in WBC count before and after the delivery was 

statistically highly significant (p<0.0001). 

Table 2: White Blood Cell count before and after the birth 

(n=185) 

WBC count 
Before 

Childbirth 
After Childbirth P- Value 

Mean 10100 (±2928) 10600 (±3190) 0.169 

Median 9800 10400  

Range 4800-23,200 5100-22200  

No PPIM 

Mean 10200 9300 0.325 

Median 9900 9500  

Range 5600-23,200 4600-16100  

PPIM 

Mean 10200 15200 <0.0001 

WBC count Before Childbirth After Childbirth P- Value 

Mean 10100 (±2928) 10600 (±3190) 0.169 

 

Table 3 illustrates the delta WBC count (Post-delivery minus Pre-delivery) . The difference in 

the mean delta counts for women having puerperal fever was highly significant (p<0.0001). 

Furthermore, the difference in the mean delta WBC counts was also statistically significant 

for women developing wound infection and prolonged hospital stay (p<0.05). However, the 

delta WBC count was not significant for women having abnormal lochia (p=0.067). Among 

neonatal outcomes, the delta WBC count was statistically significant for low APGAR score 

@ five minutes and developing neonatal sepsis. The delta WBC count was statistically 

insignificant for admission to NICU (p=0.072). The adjusted odds ratio for developing PPIM 

(dependent variable) and the delta leukocytes count (independent variable) was 2.9 (AOR= 

2.9; 95% CI 1.7-4.2, p= 0.039). 
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Table 3: Various study outcomes and Delta Leucocyte 

count among the participants (n=185) 

Outcome Delta-WBC 

count (mean) 

P-value 

Yes No 

Maternal Outcome 

Puerperalfever (n=12) 5800 400 <0.0001 

AbnormalLochia(n=31) 2900 1100 0.067 

WoundInfection (n=17) 4400 700 0.002 

Extended 

Hospitalization (n=33) 
3100 1200 0.019 

Neonatal Outcomes 

Admission to NICU 

(n=56) 
1100 200 0.072 

APGAR score @5 

minutes <8 (n=29) 
2200 700 0.027 

Early Neonatal Sepsis 

(n= 18) 
4400 600 0.032 

 

DISCUSSION 

The problem possessed by maternal sepsis is exacerbated by widespread bacterial resistance 

to routinely prescribed antibiotics. Other than maternal death, postpartum sepsis has several 

adverse consequences (short & long-term) both for the mother and her newborn(3,7). 

Towards this end, it will be very useful if ‘at risk’ women for puerperal sepsis could be 

identified at the earliest. Moreover, it will be even better, if any such method employed to 

identify such women is cost-effective and routinely available at all levels of healthcare 

facilities. 

Several studies have earlier reported the leukocyte count and differential count in healthy 

pregnant women(8,9,13,17). The mechanism at the basis of this phenomenon has not been 

elucidated yet and suggested mechanisms include the high levels of estrogen and cortisol in 

late pregnancy(11,18,19). This physiological increase in WBCs count during labour and 

immediate postpartum raises the challenges of the utility of maternal leukocyte level in the 

prediction and management of peripartum infectious complications(20–22). 

In the present study, among the women who did not have PPIM, the difference in the WBCs 

count before (10,200) and after (9300) delivery was statistically insignificant (p=0.325). The 

mean WBC count before (10,200) and after (15,200) delivery among women who developed 

PPIM was statistically  significant (p<0.0001). For other maternal outcomes, the difference in 

the mean delta counts for women having puerperal fever was highly significant (p<0.0001). 

Furthermore, the difference in the mean delta WBC counts was also statistically significant 

for women developing wound infection and prolonged hospital stay (p<0.05). However, the 

delta WBC count was not significant for women having abnormal lochia (p=0.067).Similar to 

our findings, Srebnik N et al. (2020) also reported that the maternal leukocyte counts at 

admission for labour, and the delta leukocyte count were significant predictive indicators for 

early maternal postpartum infectious morbidity(23). In addition, Dior UP et al. (2013) also 

reported a positive association between the postpartum maternal leukocyte level and 

infectious morbidity (defined as postpartum fever)(24). However, Dior UP et al. did not find 

any association between high leukocyte and neutrophil counts and positive bacterial 

culture(24).We also observed that the delta leukocyte count of more than 3500/ml was highly 

associated with PPIM. Similarly, Srebnik N et al. (2020) also reported that a delta leukocyte 

count of 3700/ml was highly predictive of early PPIM(23). It is hypothesized that the change 
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in leukocyte count of women at admission for labour and the first 24 h postpartum, 

augmented by a labour-related stress reaction, may facilitate the women’s susceptibility to 

infection(11,25–27). 

Among neonatal outcomes, the delta WBC count was statistically significant for low APGAR 

score @ five minutes and developing neonatal sepsis. The delta WBC count was statistically 

insignificant for admission to NICU (p=0.072).Similar to our findings, Srebnik N et al. 

(2020) also reported that the maternal leukocyte counts at admission for labour, and the delta 

leukocyte count are significant predictive indicators for adverse neonatal outcome risks(23). 

In the present study, we observed that the delta leukocyte count of more than 4100/ml was 

highly associated with early neonatal sepsis. Similarly, Srebnik N et al. (2020) also reported 

that a delta leukocyte count of 3700/ml was highly predictive ofadverse neonatal 

outcomes(23). The potential explanation for the association between high delta leukocyte 

count and the neonatal adverse outcome may be secondary to maternal complications 

 

CONCLUSION 

The present study illustrated the potential role of the total leukocyte and neutrophil counts in 

early labour and the immediate postpartum period. The preliminary findings from our study 

suggest that delta leukocyte count in early puerperium appears to be a reliable tool for 

diagnosing a puerperal bacterial infection. We propose that the delta leukocyte count of 

healthy women in labour should be regarded as a subtle and significant risk predictor of early 

PPIM. We suggest that the leukocyte level, an easily measurable and reproducible tool, can 

be used in the labour room algorithmsto determine maternal and neonatal management.These 

findings should encourage physicians to combine their clinical judgment and laboratory tests 

to make a diagnosis of puerperal sepsis/PIM. However, we need routinely collected empirical 

data from more than one hospital/site involving a much larger population before a definite 

conclusion could be reached about the potential role of WBCs count in the prediction of 

PPIM. 
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