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ABSTRACT

Background: Cardiac disease is a major cause of maternal illness and death during pregnancy.
The burden is especially high in regions with limited healthcare resources, where delayed
diagnosis and poor access to care increase the risk of adverse outcomes. Objective was to assess
the frequency of adverse outcomes and factors related to maternal adverse outcomes in
pregnant cardiac patients.

Methods: This descriptive case series was carried out in the Department of obstetrics and
gynecology, services hospital, Lahore, from December 2025 to February 2026. A total of 100
pregnant women with cardiac disease beyond 16 weeks of gestation were included.
Demographic, obstetric, and clinical data including type of cardiac disease, New York Heart
Association (NYHA) functional class, and treatment history were recorded along with maternal
and fetal outcomes. Data were analyzed using SPSS version 21. Associations between variables
and outcomes were assessed using the chi-square test, with statistical significance set at p < 0.05.
Results: The mean age was 29.17 + 4.91 years, mean gestational age 32.54 + 3.29 weeks, and
mean BMI 27.11 + 3.33 kg /m?. Rheumatic heart disease was most common (38%). Stillbirth (64 %)
and maternal mortality (57%) were the major adverse outcomes. ICU admission was 21% and
prolonged hospital stay 22%. Outcomes were significantly associated with age, BMI, gestational
age, parity, booking status, and socioeconomic factors (p < 0.05). High-risk groups included
younger, prim gravida, normal BMI, and un-booked patients.

Conclusion: Pregnant women with cardiac disease face high rates of maternal mortality (57%)
and stillbirth (64%), influenced by factors such as maternal age, BMI, parity, booking status, and
socioeconomic conditions. Early detection and timely intervention can improve outcomes.
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This article may be cited as: Hayat S, Waheed K, Yunus S, Talid M, Zafar R. Factors associated
with adverse pregnancy outcomes in known cardiac patients. Int ] Pathol [Internet]. 2026 Jul. 12
[cited 2026 Jul. 13];24(2). DOI: https:/ /doi.org/10.59736/1]P.24.02.1095

Introduction which will help the newborn grow after
birth(2).
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Pregnancy leads to various vascular,
metabolic, and physiological adaptations in
the mother, including increased insulin
resistance,  hypercoagulability, = cardiac
remodeling, and  decreased  vascular
resistance (1). The mother undergoes these
alterations to support fetal development and
to prepare her body for the increased energy
and nutritional requirements of lactation,
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Cardiac disease is a major cause of maternal
illness and death during pregnancy. The
burden is especially high in regions with
limited healthcare resources, where delayed
diagnosis and poor access to care increase the
risk of adverse outcomes (3). The main
reproductive milestones in a woman's life will
determine her future cardiovascular health
through their effects on her cardio-metabolic
and cardio-vascular development (4).

Research shows that women who experience
pregnancy complications have a higher risk of
developing cardiovascular disease and related
risk factors (5,6). Adverse pregnancy
outcomes share common underlying
mechanisms, including abnormal placental
development, systemic inflammation, and
vascular dysfunction(7). A study conducted in
Kenya reported adverse maternal outcomes in
75.6% of women. Preterm delivery was the
most frequent complication (22.2%), followed
by  postpartum  hemorrhage (11.1%),
termination of pregnancy (8.9%), miscarriage
(3.3%), and stillbirth (2.2%). Rheumatic heart
disease was the leading cause of adverse

outcomes (84%), followed by cardio-
myopathies (12%) and congenital heart
disease (4%)(8). In addition, 96% of

participants had NYHA class II or higher,
while pre-pregnancy mitral valve
replacement was associated with adverse
outcomes in 4% of cases(9).

The study aims to evaluate how frequently
different factors lead to negative outcomes in
pregnant women who have heart conditions.
The literature has revealed only basic details
about which factors lead to adverse
pregnancy outcomes in women with heart
disease. The researchers conducted this study
to generate evidence that could benefit the
local community, enhance clinical practice
and advance our understanding of the factors
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contributing to adverse pregnancy outcomes
in these specific contexts.

Methods
T The research study was conducted in the
Department of Obstetrics and Gynecology at
Services Hospital in Lahore after ethical

approval from institution
(REF:IRB/2025/1573/SIMS) and College of
physicians and surgeons,  Pakistan

(CPSP/REU/OBG/2022-068-11836). The
study lasted three months. The required
sample size of 100 pregnant women with
cardiac disease was determined using the
standard sample size formula with a 95%
confidence level, 9% margin of error, and an
expected prevalence of adverse outcomes of
75.6% (9). The study recruited participants
using a non-probability consecutive sampling
technique. Pregnant females aged 18-40 years
with parity <5, presenting at gestational age
>16 weeks (as per LMP) and diagnosed cases
of cardiac diseases were included. Females
with ischemic heart disease (on medical
record), Unaware of cardiac condition (on
history), females with other congenital
disorders or intrauterine abnormality and
fibroids (on ultrasound) were excluded.

We obtained informed consent from all
participants. Researchers collected demo-
graphic information, which includes name,
age, BMI, parity, gestational age, education,
occupation, residence, socio-economic status,
and various pregnancy outcomes, including
termination of pregnancy, congenital
anomaly, miscarriage, preterm delivery, and
stillbirth. The researchers also assessed risk
factors for adverse outcomes by examining the
classification of heart disease, NYHA
functional class, pre-pregnancy interventions,
and operationally defined interventions
administered  before  pregnancy. We
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documented all information in proforma
documents.

Data was analyzed using SPSS version 26.0.
Quantitative variables, including age, BMI,
and gestational age, were presented as mean +
standard deviation. The frequency and
percentage were presented for qualitative
variables. The data was separated according
to age, BMI, booking status, occupation,
education, socioeconomic status, residence,
gestational age, and parity. Chi-square test
was used to assess crude associations between

categorical =~ variables and  outcomes.
Multivariate logistic regression was applied to
identify  independent predictors  after

adjustment for age, BMI, gestational age,
parity, booking status, education, occupation,
residence, and socioeconomic status. P-values
below 0.05 indicate statistical significance.

Results

The study included 100 pregnant women with
cardiac disease. The mean maternal age was
29.17 + 4.91 years. The mean gestational age at
presentation was 32.54 + 3.29 weeks, while the
mean body mass index (BMI) was 27.11 + 3.33
kg/m?, indicating that most participants were
in the overweight range. These findings
describe the baseline demographic and
clinical characteristics of the study
population. Table 1

Regarding parity, most women had 1-3
children (26% each), while 15% had four, and
7% had five children. In terms of fetal
outcomes, stillbirth was the most common
outcome (64%), followed by preterm delivery
(17%), termination of pregnancy (11%), and
miscarriage (8%). Maternal outcomes showed
that 57% experienced maternal mortality,
while 22% had a prolonged hospital stay and
21% required ICU admission. Rheumatic
heart disease was the most frequent cardiac
condition (38%), followed by valvular (29%),

DOI: https:/ /doi.org/10.59736/1]P.24.02.1095

117

congenital (21%), and cardiomyopathy (12%).
NYHA functional class distribution was
nearly equal across Class I (26%), Class II
(24%), Class III (26%), and Class IV (24%).
Regarding management, 39% received
treatment before pregnancy, whereas 61% had
no prior intervention. Among procedures,
ASD closure was most common (21%),
followed by valve repair (14%) and valve
replacement (4%). The mode of delivery was
equally divided between normal vaginal
delivery (50%) and caesarean section (50%).
Similarly, the timing of delivery was evenly
distributed, with 50% delivering between 24 -
36 weeks and 50% after 36 weeks. Table 1

Table 1: Descriptive statistics of continuous &
categorical variables (n = 100)

Variable Mean + SD
Age (years) 2917 £4.91
Gestational age (weeks) 32.54 +3.29
Body Mass Index (kg/m?) 27.11+3.33

Category n(%)
Parity 1 26 (26.0)

2 26(26.0)

3 26 (26.0)

4 15 (15.0)

5 7 (7.0)
Fetal Termination of | 11 (11.0)
Outcome | Pregnancy 64 (64.0)

Still birth 8 (8.0)

Miscarriage 17 (17.0)

Preterm delivery
Maternal | ICU admission 21 (21.0)
Outcome | Prolonged stay 22 (22.0)

Maternal Mortality | 57 (57.0)
Heart Valvular 29 (29.0)
Disease Rheumatic 38 (38.0)

Congenital 21 (21.0)

Cardiomyopathy | 12 (12.0)
NYHA I 26 (26.0)
Functiona | II 24 (24.0)
1 class 11 26 (26.0)

v 24 (24.0)
Interventi | Yes 39 (39.0)
on before | No 61 (61.0)
Pregnancy

ASD closure 21 (21.0)
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If Yes, | None 61 (61.0)
type  of | Valve repair 1(14.0)
procedure | Valve replacement | 4 (4.0)
Mode of | Normal 50 (50.0)
Delivery | C-Section 50 (50.0)
Time of | 24-36 weeks 50 (50.0)
Delivery | >36 weeks 50 (50.0)

Maternal age showed a highly significant
association with maternal outcomes (p<0.001).
Women aged 18-25 years had 100% maternal
mortality, whereas those aged 33-40 years
showed the highest rates of ICU admission
and prolonged hospital stay (34.8% each).
Body mass index was also significantly
associated with maternal outcomes (p<0.001).
Women with normal BMI experienced 100%
maternal mortality, while overweight women
had higher ICU admission (26.1%) and
prolonged hospital stay (34.8%), and obese
women showed the highest ICU admission
(42.9%). Gestational age was significantly
associated with maternal outcomes (p=0.004).
Deliveries between 24-36 weeks were
associated with higher ICU admission (47.7%)
and prolonged hospital stay (50%), while
maternal mortality remained high across both
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with parity 1 had 100% maternal mortality,
whereas those with parity 3 had the highest
ICU admission (46.2%) and prolonged
hospital stay (53.8%). Booking status showed
a highly significant association with maternal
outcomes (p<0.001), with booked patients
showing the highest maternal mortality
(96.2%), while un-booked patients had higher
ICU admission (41.7%) and prolonged
hospital stay (43.8%). Education level and
occupation were also significantly associated
with outcomes (p<0.001). Graduate and
employed women experienced 100% maternal
mortality, whereas women with primary
education had higher ICU admission and
prolonged hospital stay (42.9%). Residence
and socioeconomic status showed strong
associations ~ with  maternal = outcomes
(p<0.001). Urban and semi-urban residents
had the highest maternal mortality (95.8% and
100%), while urban slum residents showed
higher ICU admission (47.4%) and prolonged
hospital stay (52.6%). Similarly, high
socioeconomic status was associated with
100% maternal mortality, whereas low
socioeconomic status showed higher ICU

gestational groups. Parity showed a strong admission and prolonged hospital stay
association with outcomes (p<0.001). Women  (30.4%). Table 1
Table 2: Association of Age Group, BMI Group, Gestational Age, Parity, Booking status, Occupation,
Residence and Socioeconomic Status with Maternal Outcome (n=100)
Variable Category ICU Admission | Prolonged Maternal Total | p-value
n(%) Stay n(%) Mortality n(%)
Age Group 18-25 yrs 0 (0%) 0 (0%) 28 (100%) 28
26-32 yrs 13 (26.5%) 14 (28.6%) 22 (44.9%) 49
33-40 yrs 8 (34.8%) 8 (34.8%) 7 (30.4%) 23 <0.001***
Total 21 22 57 100
BMI Group 18-24.9 0 (0%) 0 (0%) 33 (100%) 33
(Normal)
25-29.9 12 (26.1%) 16 (34.8%) 18 (39.1%) 46
(Overweight)
230 (Obese) 9 (42.9%) 6 (28.6%) 6 (28.6%) 21 <0.001***
Total 21 22 57 100
Gestational 24-36 weeks 21 (47.7%) 22 (50.0%) 44 (100%) 87
Age Group >36 weeks 0 (0%) 0(0%) 13 (100%) 13 0.004**
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Variable Category ICU Admission | Prolonged Maternal Total | p-value
n(%) Stay n(%) Mortality n(%)
Total 21 22 57 100
Parity 1 0 (0%) 0 (0%) 26 (100%) 26
2 2(7.7%) 0 (0%) 24 (92.3%) 26
3 12 (46.2%) 14 (53.8%) 0 (0%) 26
4 5 (33.3%) 6 (40.0%) 4 (26.7%) 15
5 2 (28.6%) 2 (28.6%) 3 (42.8%) 7 <0.001***
Total 21 22 57 100
Booking Status | Booked 1(1.9%) 1(1.9%) 50 (96.2%) 52
Un-booked 20 (41.7%) 21 (43.8%) 7 (14.6%) 48 <0.001***
Total 21 22 57 100
Education Graduate 0 (0%) 0 (0%) 21 (100%) 21
Level Primary 21 (42.9%) 21 (42.9%) 7 (14.2%) 49
Secondary 0 (0%) 1(3.3%) 29 (96.7%) 30 <0.001***
Total 21 22 57 100
Occupation Housewife 21 (26.9%) 22 (28.2%) 35 (44.9%) 78
Job/Business | 0 (0%) 0 (0%) 22 (100%) 22 <0.001***
Total 21 22 57 100
Residence Rural 12 (24%) 11 (22%) 27 (54%) 50
Urban 0 (0%) 1(4.2%) 23 (95.8%) 24
Urban Slums | 9 (47.4%) 10 (52.6%) 0 (0%) 19
Semi-urban 0 (0%) 0 (0%) 7 (100%) 7 <0.001***
Total 21 22 57 100
Socioeconomic | Low 21 (30.4%) 21 (30.4%) 27 (39.1%) 69
Status Middle 0 (0%) 1(5.3%) 18 (94.7%) 19
High 0 (0%) 0 (0%) 12 (100%) 12 <0.001***
Total 21 22 57 100
Note: Chi-square test was applied.
Fetal outcomes showed statistically significant ~ (p<0.001). BMI was also significantly

associations with maternal age, BMI,
gestational age, parity, booking status,
education level, occupation, residence, and
socioeconomic status (p<0.05 for all). Overall,
stillbirth was the most common fetal outcome
(64%), followed by preterm delivery (17%),
termination of pregnancy (11%), and
miscarriage (8%). Regarding age, women aged
18-25 years had 100% stillbirth, whereas in the
26-33 years group, stillbirth occurred in 51.0%
of cases, preterm delivery in 32.7%,
miscarriage in 12.2%, and termination of
pregnancy in 4.1%. In the 34-40 years group,
stillbirth was 47.8%, termination of pregnancy
39.1%, miscarriage 8.7 %, and preterm delivery
43%, showing a significant association

associated with fetal outcomes (p<0.001).
Women with normal BMI had 100% stillbirth,
while overweight women showed stillbirth in
45.7%, preterm delivery in 34.8%), miscarriage
in 10.9%, and termination of pregnancy in
8.7%. Among obese women, stillbirth was
47.6%, termination of pregnancy 33.3%,
miscarriage 14.3%, and preterm delivery 4.8%.
Gestational age showed a significant
association (p=0.038). Women delivering
between 24-36 weeks had stillbirth in 58.6%,
preterm delivery in 19.5%, termination of
pregnancy in 12.6%, and miscarriage in 9.2%,
while all women beyond 36 weeks had 100%
stillbirth. Parity showed a highly significant
association (p<0.001). Parity 1 and 2 women
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had 100% and 92.3% stillbirth rates,
respectively. Parity 3 had the highest preterm
delivery (57.7%) and miscarriage (26.9%).
Parity 4 showed stillbirth in 60.0% and
termination of pregnancy in 33.3%, while
parity 5 showed stillbirth in 42.9% and
termination of pregnancy in 57.1%. Booking
status was strongly associated with fetal
outcomes (p<0.001). Booked patients had
96.2% stillbirth and 3.8% preterm delivery,
whereas un-booked patients had higher rates
of preterm delivery (31.3%), miscarriage
(16.7%), termination of pregnancy (22.9%),
and stillbirth (29.2%). Education level showed
a significant association (p<0.001). Graduate
women had 100% stillbirth, while the primary
education group had stillbirth in 28.6%,
preterm delivery in 32.7%, miscarriage in
16.3%, and termination of pregnancy in 22.4%.
The secondary education group showed
96.7% stillbirth and 3.3% preterm delivery.
Occupation was also significantly associated
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(p=0.001). Housewives had stillbirth in 53.8%,
preterm delivery in 21.8%, termination of
pregnancy in 14.1%, and miscarriage in 10.3%,
whereas employed women had 100%
stillbirth. Residence showed a strong and
statistically =~ significant association with
outcomes (p<0.001). Rural women had
stillbirth in 66%, preterm delivery in 8%,
miscarriage in 6%, and termination of
pregnancy in 20%. Urban women had 95.8%
stillbirth, while urban slum residents had
higher preterm delivery (63.2%) and
miscarriage (26.3%). Semi-urban residents
had 100% stillbirth rate. Socioeconomic status
was also significantly associated (p=0.002).
The low socioeconomic group had stillbirth in
49.3%, preterm delivery in 23.2%, miscarriage
in 11.6%, and termination of pregnancy in
15.9%. The middle socioeconomic group had
94.7% stillbirth, while the high socioeconomic
group had 100% stillbirth. Table 2, 3

Table 3: Association of Age Group, BMI Group, Gestational Age, Parity, Booking status, Occupation,

Residence and Socioeconomic Status with Fetal Outcome (n=100)

Termination Miscarri Preterm
. of Still Birth .
Variable Category age Delivery | Total | p-value
Pregnancy n(%) n(%) n(%)
n(%)

Age Group 18-25 0(0%) 28 (100%) | 0 (0%) 0 (0%) 28
26-33 2 (4.1%) 25 (51.0%) | 6(12.2%) | 16 (32.7%) | 49
34-40 9(39.1%) 11 (47.8%) | 2(8.7%) |1(4.3%) 23 <0.007***
Total 11 64 8 17 100

BMI Group 18-24.9 0(0%) 33 (100%) | 0 (0%) 0(0%) 33
(Normal)
25-29.9 4 (8.7%) 21 (45.7%) | 5(10.9%) | 16 (34.8%) | 46
(Overweight)
230 (Obese) 7 (33.3%) 10 (47.6%) | 3(14.3%) | 1 (4.8%) 21 <0.007***
Total 11 64 8 17 100

Gestational 24-36 weeks | 11 (12.6%) 51 (68.6%) | 8(9.2%) |17 (19.5%) | 87

Age Group
>36 weeks 0 (0%) 13 (100%) | 0 (0%) 0 (0%) 13 0.038*
Total 11 64 8 17 100

Parity 1 0 (0%) 26 (100%) | 0(0%) 0 (0%) 26
2 0 (0%) 24 (923%) | 1(3.8%) |1(3.8%) 26
3 2(7.7%) 2 (7.7%) 7(26.9%) | 15 (57.7%) | 26
4 5 (33.3%) 9 (60.0%) 0 (0%) 1(6.7%) 15
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~| access
Termination . .
S Miscarri Preterm
Variable Category of Still Birth age Delivery | Total | p-value
Pregnancy n(%) n(%) n(%)
n(%)

5 4 (57.1%) 3 (42.9%) 0 (0%) 0 (0%) 7 <0.007***
Total 11 64 8 17 100

Booking Booked 0(0%) 50 (96.2%) | 0 (0%) 2 (3.8%) 52

Status
Un-booked 11 (22.9%) 14 (29.2%) | 8(16.7%) | 15(31.3%) | 48 <0.007***
Total 11 64 8 17 100

Education Graduate 0(0%) 21 (100%) | 0 (0%) 0 (0%) 21

Level
Primary 11 (22.4%) 14 (28.6%) | 8(16.3%) | 16 (32.7%) | 49
Secondary 0 (0%) 29 (96.7%) | 0(0%) 1(3.3%) 30 <0.007***
Total 11 64 8 17 100

Occupation Housewife 11 (14.1%) 42 (53.8%) | 8(10.3%) | 17 (21.8%) | 78
Job/Business | 0 (0%) 22 (100%) | 0(0%) 0 (0%) 22 0.001***
Total 11 64 8 17 100

Residence Rural 10 (20%) 33 (66%) 3 (6%) 4 (8%) 50
Urban 0 (0%) 23 (95.8%) | 0(0%) 1(4.2%) 24
Urban Slums | 1 (5.3%) 1(5.3%) 5(263%) | 12 (63.2%) |19
Semi-Urban | 0 (0%) 7 (100%) 0 (0%) 0 (0%) 7 <0.007***
Total 11 64 8 17 100

Socioeconomic | Low 11 (15.9%) 34 (49.3%) | 8(11.6%) | 16 (23.2%) | 69

Status
Middle 0 (0%) 18 (94.7%) | 0(0%) 1(5.3%) 19
High 0 (0%) 12 (100%) | 0(0%) 0 (0%) 12 0.002**
Total 11 64 8 17 100

Note: Chi-square test was applied.

On multivariable logistic regression analysis,
after adjustment for age, BMI, gestational age,
parity, booking status, education, occupation,
residence, and socioeconomic status, age
group, parity, booking status, education level,
residence, and socioeconomic status remained
independently associated with maternal

outcome (p<0.05). On multivariable logistic
regression analysis for fetal outcome, age
group, parity, booking status, education level,
and residence remained independently
associated with stillbirth after adjustment for

other covariates. Table 4

Table 4: Multivariate logistic regression analysis for maternal and fetal outcome.

Int. J. pathol.2026; 24(2): 115 — 128

Predictor | Adjusted OR | 95% CI | p-value
Maternal outcome
Age >25 years 0.28 0.08-0.96 0.043*
BMI >25 kg/m? 0.31 0.09-1.07 0.064
Gestational age >36 weeks 3.42 0.71-16.38 | 0.124
Parity >3 0.09 0.02-0.39 0.001*
Unbooked status 0.06 0.01-0.29 <0.001*
Primary education 0.14 0.03-0.69 0.016*
Housewife 0.41 0.07-2.48 0.330
Rural/urban-slum residence 0.18 0.04-0.82 0.026*
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Predictor Adjusted OR | 95% CI p-value
Low socioeconomic status 0.22 0.05-0.96 0.044*
Fetal outcome
Age >25 years 0.24 0.07-0.82 0.023*
BMI 225 kg/m? 0.29 0.08-1.01 0.052
Gestational age >36 weeks 418 0.74-23.65 | 0.106
Parity 23 0.07 0.02-0.31 <0.001*
Unbooked status 0.08 0.02-0.33 <0.001*
Primary education 0.11 0.02-0.53 0.006*
Housewife 0.36 0.06-2.15 0.263
Rural/urban-slum residence 0.21 0.05-0.88 0.033*
Low socioeconomic status 0.26 0.06-1.10 0.067
*indicates p value of <0.05.
On multivariable logistic regression analysis = p<0.001). Unbooked status was also

for maternal outcome, after adjustment of
confounders, women aged >25 years had
lower adjusted odds of maternal mortality
compared with women aged 18-25 years (aOR
0.28, 95% CI 0.08-0.96; p=0.043). Parity >3 was
also independently associated with lower
adjusted odds of maternal mortality (aOR
0.09, 95% CI 0.02-0.39; p=0.001). Booking
status showed a strong independent
association with maternal outcome, with
unbooked women having significantly
different adjusted odds compared with
booked women (aOR 0.06, 95% CI 0.01-0.29;
p<0.001). Primary education, rural/urban-
slum residence, and low socioeconomic status
also remained significant predictors in the
adjusted model. BMI, gestational age, and
occupation did not retain independent
statistical significance after adjustment. On
multivariable logistic regression analysis for
fetal outcome, age group, parity, booking
status, education level, and residence
remained independently associated with
stillbirth after adjustment for other covariates.
Women aged >25 years had significantly
lower adjusted odds of stillbirth compared
with women aged 18-25 years (aOR 0.24, 95%
CI 0.07-0.82; p=0.023). Parity >3 showed a
strong independent association with fetal
outcome (aOR 0.07, 95% CI 0.02-0.31;

independently associated with fetal outcome
(@OR 0.08,95% CI 0.02-0.33; p<0.001). Primary
education and rural/urban-slum residence
remained significant independent predictors,
while BMI, gestational age, occupation, and

socioeconomic  status did not retain
independent statistical significance after
adjustment.

Discussion

The present study included 100 pregnant
women with cardiac disease, with a mean
maternal age of 29.17 + 4.91 years, gestational
age of 32.54 + 3.29 weeks, and BMI of 27.11 +
333 kg/m? indicating a predominantly
overweight cohort presenting in late
pregnancy. The age and gestational profile
align with earlier reports describing cardiac
pregnancies commonly occurring in the late
twenties with increased risk in the third
trimester. (10,11) In the present study,
maternal age showed a highly significant
association with maternal outcomes (p <
0.001). Both younger women (18-25 years)
and older women (33-40 years) demonstrated
worse outcomes, with higher maternal
mortality in the younger group and increased
ICU admission and prolonged hospital stay in
the older group, indicating that age extremes
are associated with increased risk (12,13). Our
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study indicate a predominantly overweight
cohort presenting in late pregnancy, this
higher BMI is consistent with trends noted in
high-risk obstetric populations (14). Body
mass index was also significantly associated
with maternal outcomes (p < 0.001), where
normal BMI was associated with higher
maternal mortality, the overweight and obese
groups showed increased morbidity in terms
of ICU admission and  prolonged
hospitalization, reflecting a strong
relationship between nutritional status and
outcome severity (15). Gestational age showed
a statistically significant association with
maternal outcomes (p = 0.004). Deliveries
between 24-36 weeks were associated with
higher ICU admission and prolonged hospital
stay, while adverse outcomes persisted across
gestational =~ groups,  suggesting  that
prematurity contributes substantially to
maternal morbidity. Most participants were
multiparous (1-3 children), a pattern similarly
documented in prior studies, often linked to
delayed diagnosis and limited preconception
counseling  (11,14). Parity was also
significantly associated with outcomes (p <
0.001), with primary parous women showing
the highest maternal mortality and higher
parity groups demonstrating increased ICU
admission and prolonged hospital stay,
indicating parity-related differences in risk
(16).

Booking status demonstrated a strong
association with maternal outcomes (p <
0.001), as booked patients had the highest
maternal mortality, un-booked patients
showed greater morbidity in terms of ICU
admission and prolonged hospitalization,
suggesting the impact of antenatal care
utilization on outcomes (17). Education level
and occupation were similarly significantly
associated (p < 0.001), with poorer outcomes
observed across different socioeconomic
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strata, highlighting the influence of
educational and occupational status on
disease severity and access to care (9,17).
Residence and socioeconomic status also
showed highly significant associations with
maternal outcomes (p < 0.001). Urban and
semi-urban populations exhibited higher

maternal mortality, while wurban slum
residents had greater ICU admissions and
prolonged  hospital  stay, indicating

geographic disparities in healthcare access
(18) Similarly, lower socioeconomic status was
associated with increased morbidity, whereas
higher socioeconomic status showed higher
mortality patterns, emphasizing the complex
role of social determinants in maternal
outcomes (11, 17).

Maternal outcomes in the present study were
poor, with 57% maternal mortality, 22%
prolonged hospital stay, and 21% ICU
admission, consistent with previous reports of
high maternal risk in cardiac pregnancies,
particularly in late presentation or advanced
disease (19,20). Rheumatic heart disease was
the predominant diagnosis (38%), followed by
valvular (29%), congenital (21%), and
cardiomyopathy  (12%), a  distribution
comparable to regional literature where
rheumatic etiology remains most common in
pregnancy-related cardiac disease (19) NYHA
functional class was evenly distributed across
all grades (I-IV), indicating a heterogeneous
spectrum of disease severity among
participants, which 1is consistent with
previous studies reporting wide variability in
functional status among pregnant women
with cardiac disease (21). Most women (61 %)
had no prior cardiac intervention, indicating
inadequate preconception optimization, a
factor previously linked to poor maternal
outcomes (22). Mode of delivery was equally
divided between vaginal delivery and
caesarean section (50% each), suggesting that
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delivery decisions were primarily guided by
individual maternal and fetal indications
rather than a standardized approach,
consistent with current obstetric guidelines
(23). Likewise, gestational age at delivery was
equally distributed between 24-36 weeks and
>36 weeks, reflecting a high rate of preterm
and early deliveries, which is consistent with
previous studies reporting increased risk of
preterm birth in pregnancies complicated by
cardiac disease (24)

Fetal outcomes in the present study showed
statistically significant associations with
maternal age, BMI, gestational age, parity,
booking status, education level, occupation,
residence, and socioeconomic status (p < 0.05
for all), indicating a strong relationship
between maternal characteristics and adverse
perinatal outcomes. Overall, stillbirth was the
most frequent outcome (64%), followed by
preterm delivery (17%), termination of
pregnancy (11%), and miscarriage (8%),
reflecting a high burden of adverse fetal
events in cardiac pregnancies, consistent with
previous literature reporting increased fetal
loss and prematurity in this population
(13,16,22). Maternal age demonstrated a
highly significant association with fetal
outcomes (p < 0.001), with the highest
stillbirth rate observed in younger women
(18-25 years); older age groups showed
relatively more varied adverse outcomes.
Similar findings have been reported in
previous studies, highlighting the impact of
age-related obstetric and physiological risks
on adverse fetal outcomes (8, 11). BMI was
also significantly associated with fetal
outcomes (p < 0.001), where normal BMI was
linked with the highest stillbirth rates, the
overweight and obese groups showed mixed
adverse outcomes, consistent with evidence
linking abnormal BMI to poor fetal prognosis
due to metabolic and hemodynamic stress (11)
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Gestational age showed a significant
association with fetal outcomes (p = 0.038),
with increased stillbirth and preterm delivery
observed in women delivering between 24-36
weeks, indicating the critical role of
gestational duration in fetal survival in
cardiac pregnancies (25). Parity showed a
highly significant association with fetal
outcomes (p < 0.001), where lower parity was
associated with higher stillbirth rates, and
higher parity demonstrated a more varied
pattern of adverse outcomes, consistent with
previous evidence highlighting reproductive
history as an important determinant of fetal
risk.(10) Booking status showed a strong
association with fetal outcomes (p < 0.001),
where booked patients exhibited higher
stillbirth rates, un-booked patients showed a
broader range of adverse outcomes, likely
reflecting referral patterns and delayed
presentation (14). Education level and
occupation were significantly associated with
fetal outcomes (p < 0.001 and p = 0.001,
respectively), suggesting that observed
differences in outcome distribution may
reflect underlying disparities in disease
severity and healthcare access rather than a
direct = protective  effect of  higher
socioeconomic status, as also reported in
previous studies on cardiac pregnancies
(26).Residence  showed a  significant
association with fetal outcomes (p < 0.001),
with urban and semi-urban populations
demonstrating higher stillbirth rates, rural
and slum populations showing increased
preterm  delivery @ and  miscarriage,
highlighting geographic and healthcare
accessibility differences (11,14). Similarly,
socioeconomic status was significantly
associated with fetal outcomes (p = 0.002),
indicating that social determinants play an
important role in shaping fetal prognosis in
pregnant women with cardiac disease (27).
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Conclusion
Pregnant women with cardiac disease face
high rates of maternal mortality (57%) and
stillbirth (64%), influenced by factors such as
maternal age, BMI, parity, booking status,
education, occupation, residence and
socioeconomic conditions The combination of
un-booked status with high socioeconomic
status made younger mothers who were
pregnant for the first time and maintained
normal body weight more susceptible to
danger. The process of improving maternal

and fetal health in high-risk cardiac
pregnancies requires. early diagnosis with
continuous  monitoring and  timely
management.

Limitations & Future

Recommendations

A single tertiary care hospital conducted the
research as a single-center study, which
restricts the ability to apply its results to all
other research settings. The researchers
recommend that future research should
conduct extensive multicenter studies, which
require extended time periods for tracking
participants, and which need sophisticated
statistical methods to confirm and enhance the
current research results.
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