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Malaria during pregnancy is a major public health concern, with devastating implications for
both the motherand the unborn child. Objectives: To evaluate the maternal and fetal outcomes
in pregnant women infected with Plasmodium falciparum and Plasmodium ovale/vivax.
Methods: This descriptive cross-sectional study was carried out in Obstetrics and Gynecology
Ward Il using non-probability convenience sampling. It included 110 pregnant women diagnosed
with malaria, excluding those with underlying health conditions. Data were gathered through
interviews, medical records, and laboratory tests.Various maternal and neonatal factors,
including hemoglobin levels and birth weight, were recorded.The chi-square test was
performedto evaluate therelationship between malariaand fetal outcomes, with p-values<0.05
considered statistically significant. Results: Among 110 pregnant women, 58(52.7%) were aged
21-30 years. The majority, 69(62.7%), had 2-5 pregnancies, while 25(22.7%) were primigravida.
Preterm birth and full-term deliveries were equally distributed, 55 (50.0%), while anemia was
prevalent in 82 (74.5%) of cases. Low birth weight was observed in 35 (31.8%) of neonates.
Among 71 women with P. falciparum infection, 63 (88.7%) developed anemia, which was
significantly higher thanin the P. ovale/vivax group, where only 19 out of 39(48.7%) were anemic
(p<0.001). Pretermbirth, 45(63.4%)and low birth weight, 34(47.9%), were significantly greaterin
falciparum cases (p<0.001). Conclusions: It was concluded that Plasmodium falciparum
infection poses a higher frequency of adverse fetomaternal outcomes compared to
Plasmodium ovale/vivax, characterized by noticeably greater incidences of hypoglycemia, low
weight atbirthweight, premature birth, and anemia.

INTRODUCTION

Malaria in pregnancy is a well-documented worldwide
health concern[1, 2], posing hazards to maternal, fetal, and
newborn health, as well asimpacting the wider community
[2, 3]. From an epidemiological aspect, Pakistan is
categorized as a country with a relatively high prevalence
of malaria. Of the 217.1 million people living there, around
98% (212.6 million) are at risk of contracting malaria, with
54% having a high risk of infection [4]. Plasmodium
parasite infections cause malaria, with Plasmodium
falciparum (P. falciparum) and Plasmodium vivax (P. vivax)
posingthe greatest threat to humans[5]. Whenaninfected
female Anopheles mosquito bites a human, the disease is
spread, causing a range of clinical signs from minor
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discomfort to serious sickness and even death [6]. In
Pakistan, Plasmodium vivax is the predominant cause of
malaria, while P. falciparum accounts for approximately
15% of cases [7]. Worldwide, P. falciparum is the primary
cause of malaria, frequently resulting in severe
complications, especially among expectant mothers [8].
Formany reasons, pregnant women are more vulnerable to
malaria [9, 10], such as impaired immunity, which permits
elevated parasitemia levels, and parasite accumulation in
the placenta[11]. Furthermore, socioeconomic status and
cultural variables may enhance experience or limit access
to preventive interventions [12]. Pregnant women from
lower SES backgrounds are more susceptible to
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contracting malaria, insufficient prenatal care, improper
health status, and adverse fetomaternal outcomes owing
to limited access to healthcare resources and poor living
situations [13]. The negative consequences of malaria
during pregnancy are numerous and varied, with placental
malaria being a frequent pathological consequence.
Plasmodium-infected red blood cells becoming trapped
inside the placenta's intervillous gaps is a defining feature
ofthisdisorder[14]. This can cause placentalinflammation
and impair the exchange of nutrients and gases, leading to
unfavorable consequences such as low birth weight (LBW),
premature birth, fetal mortality, and neonatal death [15].
Furthermore, malaria during pregnancy can cause
maternal anemia, thus raising the risk of maternal death
and further complicating pregnancy and childbirth,
especially in malaria-endemic countries [16]. Early
diagnosis of malaria is crucial for preventing
complications, but it remains challenging. Many women
harbor parasites with minimal or no symptoms due to
immunity developed from repeated contact. The
microscopic analysis of blood smears is the most often
utilized approach for detecting placental malaria because
of its long-term clinical use. Though this approach
repeatedly fails to detect parasites in peripheral blood,
evenwhentheyareabundantly sequesteredinthe placenta
[17]. Because of this, those who have placental malaria can
get false-negative test results, which would keep them
untreated and unidentified. For pregnant women, rapid
diagnostic tests (RDTs) offer an option, with reported
sensitivity surpassing 90%, making them potentially more
effective than traditional microscopy or clinical evaluation
[18]. Pregnancy-related malaria remains a serious public
health concern, particularly in endemic areas, contributing
to severe maternal and neonatal complications. P.
falciparum infection is known to cause more severe
adverse outcomes, including anemia, preterm birth, LBW,
and hypoglycemia, compared to P. ovale/vivax.
Socioeconomic factors, residency, and access to
healthcare furtherinfluence disease burdenand outcomes
.Understanding the differential impact of malaria parasite
species on pregnancy outcomes is essential for emerging
targeted preventionand management strategies.

This study aims to analyze and contrast the fetomaternal
outcomes of pregnant women infected with P. falciparum
and P. ovale/vivax, focusing on parameters such as
maternal anemia, preterm birth, low birth weight, and
hypoglycemia.

METHODS

This descriptive cross-sectional study was carried out in
Obstetricsand Gynaecology Ward |l at Peoples University of

Medical and Health Sciences, Nawab Shah, utilizing a non-
probability convenience sampling method. The study was
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performed for almost six months, from 26" June 2024 to
24" December 2024.This study was approved by the Ethical
Review Committee with the reference # PUMHSW/SBA/
PVC/ERC/44/2024.Using the open size Epi program for
sample size calculation, the prevalence of malaria was
9.3%, as previously published study margin of erroris 6%,
interval 95% and 10% non-response rate.[ 19].A total of 110
pregnant women in their third trimester who were
diagnosed with malaria, based on specific criteria, such as
age, gestational age, and severity of the infection, were
included in the study.Women with underlying health
disorders, such as sickle cell disease or psychological
issues, who may have an impact on the study's outcomes,
were excluded.All participants provided informed consent
before data collection. Structured interviews, inspections
of medical records, and laboratory testing were used to
gather data.Plasmodium species were found on blood
slides, and a Rapid Diagnostic Test (RDT) was used to
confirmthe diagnosis of malaria.The RDT used in this study
was the SD BIOLINE Malaria Ag P.f/Pan (Standard
Diagnostics, Republic of Korea; Catalogue No: 05FK60),
which is commonly available.A small volume of capillary
blood was obtained using a sterile lancet and added to the
test cassette, followed by buffer solution as per the
manufacturer'sinstructions.The presence ofacoloredtest
line along with a control line indicated a positive result. A
pre-designed questionnaire was utilized to collect various
data, including sociodemographic information, obstetric
history, malaria status, laboratory findings (serum calcium
and hemoglobin levels), and fetal outcomes such as
preterm delivery (delivery of a baby before 37 weeks of
gestation)[20], low birth weight (birth weight of less than
2500 grams (2.5 kg)[21], and neonatal birth weight. Every
pregnant woman who was recruited was monitored until
her hospital discharge following delivery.Laboratory
testing, such as hemoglobin and blood glucose levels, was
used to diagnose maternal anemia and neonatal
hypoglycemia.Anemia was defined as hemoglobin levels
less than 11 g/dL [22], and neonatal birth weight was
measured shortly after delivery.Maternal Hypoglycemia
was also monitored, which is a condition where blood
glucose concentrations are low, defined as less than 2.2
mmol/L (40 mg/dL) [23].Data were analyzed using SPSS
version 23.0, with descriptive statistics used to summarize
categorical variables as frequencies and percentages.
Fetomaternal outcomes and sociodemographic factors
were compared between two malarial cases using the Chi-
square test;a p-value of <0.05 was considered statistically
significant.

RESULTS

There are 110 expectant mothers in all, with most of them,
58(52.7%), aged between 21 and 30 years, followed by 35
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(31.8%)in the 31to 40 years'age group, and 17(15.5%) under
20 years. In terms of parity, 69 (62.7%) of patients had
between 2 to 5 pregnancies, while 25 (22.7%) were
primigravida, and 16 (14.5%) had more than five
pregnancies. Socioeconomic status was predominantly
lower class 60 (54.5%), with 34 (30.9%) belonging to the
middle class and 16 (14.5%) to the upper class. Regarding
education, 45(40.9%) of patients were uneducated, while
14(12.7%)had primary education, 28(25.5%)had secondary
education, 16 (14.5%) had matric, and only 7 (6.4%) had
studied up to the intermediate level. Most patients, 71
(64.5%), resided in rural areas, while 39 (35.5%) were from
urban settings. A significant proportion, 104 (94.5%), were
unemployed. The majority, 91(82.7%), lived in a joint family
system, while 19(17.3%) lived in nuclear families. Malarial
prophylaxis was taken by only 10 (9.1%) of patients, while
100(90.9%)did not receive any prophylactic treatment. The
incidence of preterm birth was 55 (50.0%), indicating an
equal distribution between preterm and full-term births.
Anemia was prevalent in 82 (74.5%) of patients, while 28
(25.5%)were non-anemic. Low birthweight wasreportedin
35 (31.8%) of newborns, whereas 75(68.2%) had normal
birth weight.Regarding the type of malaria parasite, P.
falciparum was the most common, found in 71(64.5%) of
cases, while 39 (35.5%) were infected with P. oval/vivax.
Hypoglycemia was observed in 18 (16.4%) of patients,
whereas 92 (83.6%) had normal blood glucose levels, as
depictedintablel.

Table 1: Demographic Details of Pregnant Women with Malaria
(n=110)

Variables n(%)
<20 17(15.5%)
Age of Patient(Years) 21to 30 58(52.7%)
31to 40 35(31.8%)
Primigravida 25(22.7%)
Parity of Patient 2-5 69(62.7%)
>5 16(14.5%)
Lower Class 60(54.5%)
Socio Economic Condition Middle Class 34(30.9%)
Upper Class 16(14.5%)
Uneducated 45(40.9%)
Primary 14(12.7%)
Education Status Secondary 28(25.5%)
Matric 16(14.5%)
Inter 7(6.4%)
Residency of Patient Rural 71(64.5%)
Urban 39(35.5%)
Occupation of Patient Unemployed 104(94.5%)
Employed 6(5.5%)
Living Status of Patient Joint Fam”%/ 91(82.7%)
Nuclear Family 19(17.3%)
Malarial Prophylaxis Yes 10(8.1%)
No 100(90.9%)
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) Yes 55(50.0%)
Preterm Birth
No 55(50.0%)
A : Yes 82(74.5%)
nemi

emia No 28(25.5%)

Low Birth Weight ves 35(31.8%)
No 75(68.2%)

Falciparum 5%

Plasmodium Type P 71(84.5%)
Oval/vivax 39(35.5%)

Hypoglycemia During the Third Yes 18(16.4%)
Trimester of Pregnancy No 92(83.6%)

Pregnant mothers infected with P. falciparum and P.
ovale/vivax had significantly different fetal outcomes.
Women <20 years of age and primigravida cases were
significantly greater in the oval/vivax group (p<0.001).
Socioeconomic and educational status also showed
notable variations, with falciparum cases being more
prevalent among the lower class 42 (59.2%) and
uneducated women 30 (42.3%), whereas oval/vivax cases
were more common in the upper class 15 (38.5%) and
among those with higher education levels (p<0.001).
Residency and occupation further highlighted disparities,
as falciparum cases were more frequent in rural areas 53
(74.6%) and among unemployed women 70 (98.6%), while
oval/vivax cases were relatively more urban-based and
included a higher proportion of employed women(p=0.003,
p=0.012, respectively).Maternal health outcomes varied
significantly between the two groups.Anemia was
markedly higherin falciparum cases, 63(88.7%), compared
to oval/vivax 19 (48.7%) (p<0.001).Similarly, preterm birth
45(63.4%), low birth weight 34(47.9%), and hypoglycemia 17
(23.9%) were significantly more frequent in falciparum
infections (p<0.001 and p=0.004).Interestingly, a higher
percentage of women in the oval/vivax group had received
malarial prophylaxis 9(23.1%)(p<0.001), as depictedin Table
2.

Table 2: Fetomaternal Outcome of Pregnant Women for the Type
of Malaria Parasite

Falciparum Oval/Vivax

Variables n(%) n(%) p-Value
. <20 3(4.2%) | 14(35.9%)
Age(?(fegfst;e”t 211030 | 46(64.8%) | 12(30.8%) | <0.001
310 40 22(31.0%) | 13(33.3%)
) Primigravida 5(7.0%) 20(51.3%)
Farity of 25 50(70.4%) | 19(48.7%) | <0.001
>5 16(22.5%) | 0(0.0%)
Socio Lower Class | 42(59.2%) | 18(46.2%)
Economic | Middle Class | 28(39.4%) | 6(15.4%) | <0.001
status Upper Class 101.4%) | 15(38.5%)
Uneducated | 30(42.3%) | 15(38.5%)
Education Primary 10055%) | 3(7.7%)
Status Secondary | 27(38.0%) | 126%) | 007
Matric 2(2.8%) | 14(35.9%)
Inter 10.4%) | 6(15.4%)
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Residency of Rural 53(74.6%) | 18(46.2%) 0.003
Patient Urban 18(25.4%) | 21(53.8%) '
Occupation of Unemployed | 70(98.6%) | 34(87.2%) 0.012
Patient Employed 1(1.4%) 5(12.8%) ’
Living Status Joint Family | 64(90.1%) | 27(69.2%) 0.006

of Patient | Nuclear Family | 7(9.9%) 12(30.8%) ’
Malarial Yes 1(1.4%) 9(23.1%)
Prophylaxis No 70(08.6%) | 30(768%)| O
, Yes 45(63.4%) | 10(25.6%)
Preterm Birth <0.001
No 26(36.6%) | 29(74.4%)
. Yes 63(88.7%) | 19(48.7%)
Anemia <0.001
No 8(11.3%) 20(51.3%)
Low Birth Yes 34(47.9%) 1(2.6%)
Weight No 51621%) | 38(974%) | 00O
Hypoglycemia Yes 17(23.9%) 1(2.6%) 0.004
No 54(76.1%) | 38(97.4%)

DISCUSSION

Several negative outcomes, including LBW, preterm birth,
and small-for-gestational-age (SGA) newborns, have been
linked to malaria during pregnancy.The fetomaternal
outcomes of pregnant women infected with P. falciparum
and P. ovale/vivax were illustrated in this study. In the
present study, pregnant women infected with P. falciparum
experienced a significantly higher incidence of anemia 63
(88.7%), preterm birth 45 (63.4%), low birth weight 34
(47.9%), and hypoglycemia 17(23.9%) compared to those
with P. ovale/vivax infections (p<0.001, p=0.004).These
findings align with a meta-analysis that reported elevated
risks of low birth weight (LBW), preterm birth (PTB), and
small-for-gestational-age (SGA) infants among malaria-
infected mothers, estimating a 75.5% increase in LBW, a
48.4% increase in PTB, and 55.4% increase in SGA births
[24]. Similarly, other systematic reviews have observed a
63% higher risk of LBW and a 23% increase in PTB among
infected women [25], as well as a notable association
between malaria and stillbirths [26]. Another meta-
analysis highlighted the predominance of P. falciparum in
pregnant women (22.1%), followed by P. vivax (3%), P.
malariae (0.8%), and P. ovale (0.2%)[27]. Interestingly, the
present study showed a higher percentage of malaria
prophylaxis usage among women infected with P.
ovale/vivax 9 (23.1%) (p<0.001).Previous studies have also
shown that malaria prophylaxis can reduce the risk of
anemia, LBW, and preterm labor [28], indicating that
prophylactic treatment may contribute to the relatively
better outcomes seen in the P. ovale/vivax group. Another
research showed that post-delivery anemia 47.2%) and
LBW 36.7% were among the most common maternal and
fetal complications in malaria-infected pregnancies.That
study alsoreported thatage, parity, socioeconomic status,
and lack of malaria prophylaxis were significantly
associated with adverse outcomes(p<0.05)[28]. Likewise,
anemia was found to be nearly twice as common among
malaria-infected pregnant women in multiple studies [29-
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31], which is in agreement with the present study, showing
that post-delivery anemia 63(88.7%) and LBW 34 (47.9%)
were among the most common maternal and fetal
complications in P. falciparum malaria-infected
pregnancies. Socioeconomic status, education, and place
of residence were significantly associated with malaria
type and fetomaternal outcomes. P. falciparum was more
frequent among women from lower socioeconomic
backgrounds, 42(59.2%), rural areas, 53(74.6%), and those
who were uneducated, 30 (42.3%) or unemployed, 70
(98.6%).These results support previous research
indicating that low socioeconomic and educational status,
as well as rural residence, are strong predictors of adverse
pregnancy outcomes among malaria-infected women [ 28,
32]. Lufele et al., also found that rural women had a higher
likelihood of delivering LBW infants and experiencing
preterm birth [32]. The present study demonstrated that
the adverse effects of malaria are also influenced by the
timing and frequency of infection during pregnancy.
Malaria during the first trimester has been associated with
increasedrisk of LBWand PTB, asobservedinstudiesfrom
Congo, Kenya, and Zambia [33]. Some studies report
conflicting findings, while Moeller et al. demonstrated that
infection before 15 weeks significantly reduced birth
weight in Tanzanian women [34]. Likewise, a study by
Accrombessi et al., found no such effect in Beninese
women [35]. These inconsistencies may relate to
differences in transmission intensity, host immunity, and
accesstoprenatal care.

CONCLUSIONS

It was concluded that Plasmodium falciparum infection
increases the risk of unfavourable fetomaternal outcomes
as compared to Plasmodium ovale/vivax infection, with
significantly higherrates of anemia, preterm birth, reduced
birth weight, and hypoglycemia. Rural, lower-class, and
uneducated women are more likely to be affected by
socioeconomic and demographic differences, which also
affect the severity of the condition. The results emphasize
the value of early detection, malaria prevention, and
focused prenatal care in lowering the risks of malaria-
related pregnancy problems for both mothers and
newborns.
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