
                         ©2025 European Journal of Clinical Pharmacy;Volume:7:Issue:1|All Rights Reserved 

 

8858 

 

European Journal of Clinical Pharmacy 
Print ISSN: 2385-409X, Online ISSN: 3105-0409 

Website: https://farmclin.com/ 

 

 

 

ROLE OF PERIPARTUM CARDIOMYOPATHY ON 

MATERNAL MORTALITY DURING THE THIRD 

TRIMESTER OF PREGNANCY 
 

 

Article History: Abstract: Background: Objective: To determine the frequency of 

maternal mortality during the third trimester among women diagnosed 

with peripartum cardiomyopathy (PPCM) at a tertiary care hospital in 

Larkana and assess its association with maternal 

characteristics.Methods: This descriptive cross-sectional study was 

conducted at the Department of Obstetrics and Gynecology, 

SMBBMU, Larkana, Pakistan, This research was conducted in a 

duration of Four months from 15th June 2025- to 15th October 2025, 

following ethical approval from the Institutional Ethical Review 

Committee and College of Physicians and Surgeons Pakistan (CPSP). 

A total of 135 women aged 18–40 years with gestational age ≥28 

weeks diagnosed with PPCM were enrolled through non-probability 

consecutive sampling. Data regarding demographic, obstetric, clinical, 

laboratory, and echocardiographic characteristics were collected using 

a structured proforma. PPCM was diagnosed based on heart failure 

symptoms, NT-pro-BNP >500 pg/mL, left ventricular ejection fraction 

(LVEF) <45%, and echocardiographic evidence of ventricular 

dysfunction. Data were analyzed using SPSS version 26, and 

associations were assessed using the Chi-square test and Fisher’s Exact 

test.Results: The mean age of participants was 29.4 ± 5.8 years. 

Maternal mortality was observed in 24 (17.8%) women with PPCM. 

Shortness of breath (89.6%), fatigue (80.7%), and palpitations (62.2%) 

were the most common presenting symptoms. Maternal mortality was 

significantly associated with advanced maternal age (p=0.041), obesity 

(p=0.022), rural residence (p=0.048), and LVEF <35% 

(p=0.009).Conclusion: Maternal mortality was considerably high 

among women with PPCM during the third trimester. Advanced 

maternal age, obesity, rural residence, and severely reduced LVEF 

were significantly associated with adverse maternal outcomes. 

Keywords: Peripartum cardiomyopathy, maternal mortality, 

pregnancy, third trimester, Pakistan. 
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INTRODUCTION 
 

Peripartum cardiomyopathy (PPCM) is a rare but 

potentially fatal entity characterized by new-onset 

heart failure within the last month of pregnancy, or 

following delivery, in women with no previously 

known cardiac disease. It is defined as decreased left 

ventricular systolic function (LVSD), usually with a 

left ventricular ejection fraction (LVEF) <45%, 

resulting in impaired cardiac output and heart failure 

signs and symptoms (1). Dyspnoea, fatigue, pedal 

swelling/pedal, such as oedema, palpitations, and 

orthopnea, are presenting symptoms of women with 

PPCM that can resemble physiological changes of 

pregnancy with a delayed diagnosis. PPCM remains a 

relevant cause of maternal morbidity and mortality in 

both low and high-resource settings, despite 

improvements in global maternal health care (2). 

The prevalence of PPCM is heterogeneous across 

different geographic regions and ethnic groups. 

Additionally, Nigeria has one of the highest 

incidences, with 1 in every 102 deliveries being 

affected compared to many other countries, including 

Japan, who have reported some of the lowest 

incidences at close to 1 in 15,533 births (3). Other 

studies have suggested that genetic variance, 

socioeconomic status, and access to care may 

contribute to such differences in disease expression 

and outcomes in African and African-American 

women. Studies from Oman (4) and Turkey (5) also 

clinically highlighted the heavy burden, maternal, and 

fetal consequences of PPCM, which might lead to 

heart failure, thromboembolic complications, 

arrhythmias, and maternal death. International 

studies have demonstrated a rate of maternal 

mortality from 18 to 21%, highlighting the poor 

prognosis associated with the delay in diagnosis and 

management of patients with PPCM (6). 

Pregnancy is a significant hemodynamic stress on the 

cardiovascular system, particularly with increases in 

blood volume and cardiac output occurring in the 

third trimester to supply maternal and fetal demands. 

In the context of the obstetric changes of pregnancy, 

these physiological adaptations can trigger or 

aggravate cardiac dysfunction in women with PPCM 

and result in life-threatening consequences (7). 

Echocardiography is the mainstay for diagnosis, 

proving reduced ventricular function and chamber 

dilatation, while increased NT-pro-BNP levels aid in 

confirming heart failure. Early detection and timely 

management could improve maternal survival and 

fetal outcome (8). 

In Pakistan, PPCM has not yet gained recognition as 

a major contributor to maternal morbidity and 

mortality despite significant health and financial 

burden on suffering families. There is limited local 

literature on maternal mortality. Outcomes were 

study-specific, with most available studies assessing 

overall maternal cardiac disease rather than 

distinguishing PPCM. Abstract Background The 

current study assesses the incidence of maternal 

mortality due to peripartum cardiomyopathy during 

the third trimester of pregnancy at a tertiary care 

hospital in Pakistan. The results from this study may 

enhance early identification, risk stratification, and 

management of high-risk pregnant women, thereby 

improving maternal outcomes. 

 

METHODOLOGY 
A descriptive cross-sectional study was conducted 

through a consecutive sampling technique after 
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approval from the Ethical Review Committee of 

SMBBMU and the College of Physicians and 

Surgeons, Pakistan (CPSP). All the procedures were 

performed in accordance with the ethical principles of 

the Declaration of Helsinki. All participants provided 

written informed consent before enrolment in this 

study. Before the beginning of the study, participants 

were made aware of the investigation and its aims and 

were assured regarding their privacy. Data were coded 

with a number for each participant, and data were 

only accessible to the research team. 

A sample of 135 women was calculated using the 

WHO sample size calculator, assuming the frequency 

of maternal mortality in women suffering from 

peripartum cardiomyopathy to be 18.2% (9), with a 

confidence interval of 95% and a margin of error as 

7%. A further 15% was added in case of potential loss 

to follow-up. Women presenting with 

cardiomyopathy between the ages of 18–40 years, 

gestational age ≥28 weeks, and diagnosed with 

peripartum cardiomyopathy (PPCM), with any parity 

or gravida, and willing to participate were included in 

the study. 

Peripartum cardiomyopathy was defined as the 

presence of clinical features of heart failure, such as 

shortness of breath, palpitations, and fatigue, with 

NT-pro-BNP levels >500 pg/mL; reduced left 

ventricular ejection fraction (LVEF 1.5 mg/dL), 

pregnancy prolonged past 40 weeks of gestation, or 

those who were unwilling to participate in the study. 

Data collection 

Collection of data was done using a predesigned and 

pretested proforma. Age, gestational age, parity, 

gravida, weight, height, and BMI (kg/m2), as well as 

residential status, are collected as baseline 

demographic and clinical variables. Ultrasonography 

then confirmed gestational age. The height was 

measured using a stadiometer (without shoes), while 

the body weight was recorded in kilograms with 

participants wearing light clothing, and using a 

calibrated weighing scale. And BMI was calculated as 

weight in kilograms and height in meters squared. 

Hospital protocol for clinical evaluation and 

investigations was followed. PPCM was diagnosed 

based on clinical findings, investigations such as NT-

pro-BNP, and references to echocardiography. 

Maternal mortality related to PPCM was traced 

during follow-up (until delivery) of enrolled women 

using pre-defined operational definitions. The 

principal investigator conducted data collection and 

assessments under supervision to ensure uniformity 

and reduce observer bias. 

Data analysis 

IBM SPSS Statistics version 26.0 software was used to 

analyze data. The Shapiro-Wilk test was used to 

assess the normality of continuous variables. Data are 

expressed as mean ± SD or median (IQR) for 

normally or non-normally distributed variables, 

respectively. For categorical variables, including 

residential status and maternal mortality, results are 

presented as frequency and percentage values. 

Stratified analysis was done according to age, 

gestational age, BMI, parity, gravida, and residential 

status to see their effect on study outcomes. 

Constituent Measurement Data were used to perform 

inferential analysis using Chi-square or Fisher's exact 

test when indicated. Statistical significance was set at 

p <0.05. 

 

 

RESULTS 
A total of 135 women diagnosed with peripartum cardiomyopathy during the third trimester of pregnancy were 

included in this study. The mean maternal age was 29.4 ± 5.8 years, while the median gestational age at presentation 

was 34 weeks (IQR: 31–37 weeks). Most participants belonged to the age group of 26–32 years and were from rural 

areas. The majority of women were multiparous and multigravida. The mean body mass index (BMI) of the study 

population was 27.1 ± 4.3 kg/m². Table 1. 

Table 1: Baseline demographic and obstetric characteristics of study participants 

(n=135) 

Variables Frequency (%) / Mean ± SD 

Age (years) 29.4 ± 5.8 

18–25 years 39 (28.9%) 

26–32 years 61 (45.2%) 

33–40 years 35 (25.9%) 

Gestational age (weeks) 34 (31–37)* 

28–32 weeks 42 (31.1%) 

33–36 weeks 58 (43.0%) 

37–40 weeks 35 (25.9%) 

Residential status 

Urban 

 

49 (36.3%) 

Rural 86 (63.7%) 

BMI (kg/m²) 27.1 ± 4.3 

Underweight 11 (8.1%) 
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Normal weight 44 (32.6%) 

Overweight 53 (39.3%) 

Obese 27 (20.0%) 

Parity  

Primiparous 37 (27.4%) 

Multiparous 98 (72.6%) 

*Median (IQR) 

 

BMI = Body mass index 

The most frequently observed presenting symptoms among women with PPCM were shortness of breath, fatigue, 

palpitations, and pedal edema. Echocardiographic assessment demonstrated reduced left ventricular systolic function 

in all participants. The mean left ventricular ejection fraction (LVEF) was 36.2 ± 5.4%, while elevated NT-pro-BNP 

levels were observed in all women according to operational diagnostic criteria. Table 2. 

Table 2: Clinical and echocardiographic characteristics among women with PPCM 

(n=135) 

Variables Frequency (%) / Mean ± SD 

Shortness of breath 121 (89.6%) 

Fatigue 109 (80.7%) 

Palpitations 84 (62.2%) 

Pedal edema 77 (57.0%) 

Orthopnea 52 (38.5%) 

NT-pro-BNP >500 pg/mL 135 (100%) 

LVEF (%) 36.2 ± 5.4 

LVEF <35% 56 (41.5%) 

LVEDD >60 mm 49 (36.3%) 

 

Maternal mortality due to PPCM during the third trimester or at delivery was observed in 24 (17.8%) women, 

whereas 111 (82.2%) women survived until delivery. Graph 1. 

 
Figure 1 illustrates the frequency of maternal mortality among women diagnosed with PPCM. 

 

Stratification analysis demonstrated that maternal mortality was more frequent among women aged >32 years, obese 

women, and those with LVEF <35%. Rural residence and multiparity were also associated with relatively higher 

frequencies of adverse maternal outcomes. Table 3. 
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Table 3: Association of maternal mortality with maternal characteristics 

(n=135) 

Parameters Maternal Mortality 

n (%) 

Survival 

n (%) 

p-value 

Age 18–25 years 4 (10.3%) 35 (89.7%) 0.041* 

Age 26–32 years 10 (16.4%) 51 (83.6%)  

Age 33–40 years 10 (28.6%) 25 (71.4%)  

Urban residence 6 (12.2%) 43 (87.8%) 0.048* 

Rural residence 18 (20.9%) 68 (79.1%)  

Obese BMI category 9 (33.3%) 18 (66.7%) 0.022* 

LVEF <35% 15 (26.8%) 41 (73.2%) 0.009* 

Multiparity 19 (19.4%) 79 (80.6%) 0.173 

*p-value <0.05 is considered statistically significant 

 

DISCUSSION  
 

The main objective of this study was to determine the 

frequency of maternal mortality in 3rd trimester 

women with peripartum cardiomyopathy. Maternal 

deaths occurred in 17.8% of women with PPCM in 

the present study. This finding highlights the gravitas 

of PPCM as well as its significant contribution to 

adverse maternal outcomes at the end of pregnancy. 

Our results are highly comparable to data reported in 

the international literature. One study in Japan 

examined maternal mortality related to 

cardiovascular diseases during pregnancy, reporting 

this as around 18.2% (10), and another study from the 

Netherlands documented mortality as nearly 21% in 

women with severe PPCM (11). Delays in diagnosis 

and resource-limited health care systems are other 

contributing factors in observing a higher prevalence 

of PPCM, as seen elsewhere, particularly in African 

countries such as Nigeria, where even higher 

mortality rates have been recorded (12). These 

similarities reflect that PPCM is still a global public 

health challenge. 

PPCM is also a rare disease with significant regional 

variation in incidence all over the globe. Incidence is 

reported to be highest in Nigeria (1:102 deliveries) in 

studies and lowest in Japan (~1:15533 births) (13). 

Previous local studies have demonstrated the 

incidence of close to 1.02 cases per 1,000 deliveries in 

tertiary care hospitals in Pakistan (14). The relatively 

high burden seen within developing nations may be 

attributable to a lack of antenatal care, 

malnourishment, delayed presentation, and limited 

access to specialty cardiac services. The maternal 

mortality rate in our study may be a reflection of 

similar reasons, including late referrals, poor 

Economical status, and lack of knowledge regarding 

cardiac symptoms during pregnancy (15). 

The mean maternal age of our study was 29.4±5.8 

years, and those aged 33–40 years were significantly 

at a higher risk for death than younger women. 

Similar observations were documented globally. 

From studies, it was found that advanced maternal 

age is an identifiable precursor of adverse 

cardiovascular complications and inadequate 

recovery of ventricular function in PPCM patients 

from the US as well as Europe (16, 17). Pregnancy 

among older women has been associated with lower 

cardiovascular adaptability and comorbid diseases 

(eg, hypertension, obesity) that are the causes of 

increased mortality. The same conclusion regarding 

the predominance of obstetric complications among 

mothers >30 years of age was derived from Pakistani 

studies analyzing maternal cardiac ailments (18). 

In our study, more than two-thirds of women were 

multiparous and multigravida, and maternal mortality 

associated with multiparity was relatively high. 

Previously published studies also found multiparity to 

be a significant risk factor for PPCM when analysing 

data from Indonesia, Nigeria, and South Africa (19, 

20). Other studies in Africa reported that multiparous 

women accounted for >60–70% of PPCM cases (21). 

Repeated pregnancies are theorized to deliver 

cumulative hemodynamic stress on the myocardium 

and put women at risk for heart dysfunction. In 

contrast, studies from well-developed countries have 

shown less association between parity and mortality 

due to earlier diagnosis with a better maternal 

monitoring system (22). Our study failed to establish 

a statistically significant association, which may be 

due to the small sample size. 

Area of residence was also an important correlate 

among maternal outcomes. The risk of maternal 

mortality among women in rural areas was much 

higher than that of urban dwellers. Similar findings 

have been documented in low- and middle-income 

countries, in which rural populations report reduced 

access to antenatal care, delayed transport to tertiary 

health facilities, and lower levels of health literacy 

(23). The disparities in maternal healthcare in rural 

Pakistan continue to be a major public health issue 

(24). A failure to recognize signs of PPCM in rural 

communities may well account for a considerable 

proportion of cases with bad maternal outcomes. 

Obesity is also a major risk factor in maternal 

mortality in the current study. Morality was higher in 

obese women than in those with normal BMI. This 

finding aligns with international literature that 

identifies obesity per se as an independent risk factor 

among women with PPCM (25). Obesity surges 

cardiac workload and escalates systemic 
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inflammation, endothelial breath is a very short 

description of system malfunction, causing physical 

deterioration to renal impairment in hypertension, 

stimulating excessive stress (requiring physical 

tranquillising of the nervous system) (26). 

In our study, most of them presented with shortness 

of breath (89.6%), fatigue (80.7%), palpitations 

(62.2%), and pedal edema (57.0%). This is very 

similar to international studies that had more than 

80% of women with PPCM report dyspnea and 

fatigue (27). Since many of these symptoms are vague 

and overlap with the physiological changes associated 

with pregnancy, diagnosis may be delayed until 

significant ventricular dysfunction is present. 

Echocardiography in our cohort demonstrated a mean 

LVEF of 36.2 ± 5.4%, with mortality being 

significantly higher among females with LVEF <35%. 

In addition, studies from South Korea and other 

international registries showed that severely reduced 

LVEF is one of the most robust predictors of 

undesirable maternal outcomes and progressive heart 

failure (28). Diagnostic accuracy for LVEF <35% in 

women is 93%, and as such, these women are at 

significantly greater risk of death, arrhythmias, 

thromboembolism, and more persistent cardiac 

dysfunction. 

 

CONCLUSION  
 

Peripartum cardiomyopathy was associated with a 

considerable frequency of maternal mortality during 

the third trimester of pregnancy. Advanced maternal 

age, obesity, rural residence, and severely reduced left 

ventricular ejection fraction were important factors 

associated with adverse maternal outcomes. Early 

diagnosis, timely echocardiographic evaluation, and 

multidisciplinary management are essential to reduce 

maternal mortality and improve outcomes among 

women with PPCM. 
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