Proceedings of the 8th Faculty of Science International Conference (FOSIC 2025),
Delta State University, Abraka, Nigeria. 12th — 14th November, 2025. Pp. 19 - 33

PREVALENCE OF CONGENITAL MALARIAAND HAEMATOLOGICAL PROFILE
OF NEONATES IN SAPELE AND EKU LGA, DELTA STATE.
aUnuavworhuo, Enor, ~Odibo, Ewomazino “Nmorsi, Onyebiguwa, BOlu-Ero, Emmanuel
ADepartment of Animal and Environmental Biology, Faculty of Science, Delta State
University, Abraka.
BEku Baptist Hospita, Eku, Delta State, Nigeria

Corresponding Auhtor: Unuavworhuo Enor, unuavworhuoenor9@gmail.com

Abstract

Congenital Malaria (CM) remains an under-diagnosed cause of neonatal morbidity and
mortality in Nigeria despite ongoing malaria control efforts. This study determined the
prevalence of congenital malaria and the haematological profile of pregnant women in Delta
State, Nigeria. A cross-sectional descriptive design was employed in Eku Baptist Hospital and
Gana Primary Health Centre, Sapele. Between April and August 2025, 123 delivery mothers
were enrolled (54 from Eku and 69 from Sapele). Cord blood samples were examined for
malaria parasites using malaria microscopy, and haematology indices were assessed with XP-
300™ automated analyser. The prevalence of congenital malaria was 11.1% in Eku and 10.1%
in Sapele. Maternal socio-demographic factors, including age, parity, education, and
occupation, showed no significant (p < 0.05) association with congenital malaria; however,
ANC, IPTp uptake and neonatal birth weight were significantly associated in Sapele, while
history of malaria during pregnancy was significant in both sites (p < 0.05). Haemoglobin
showed a significant association in both sites (p < 0.05), with mean of 16.15g/dL = 1.19
(positives) and 15.41g/dL + 0.86 (negative) in Eku, and 14.89g/dL + 0.84 (positives) and
15.50g/dL (negative) in Sapele. Haematocrit was significant only in Sapele (p < 0.05) with
mean of 46.57% + 3.97 (positive) and 46.94% =+ 4.01 (negative). Other haematology indices,
including RBC, WBC and platelet counts showed no significant association (p > 0.05) with

congenital malaria. This study shows that congenital malaria remains a relevant neonatal health
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issue in Delta State. Strengthened maternal preventive strategies, and sustained surveillance are

recommended.
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Introduction

Malaria is a major contributor to maternal
mortality, accounting for approximately
11% of maternal deaths in Nigeria affecting
between 8.4% and 58.1% of pregnancies,
with first and second-time mothers being
the most wvulnerable (Bello and Ayede
2019; Bassey et al., 2015). Approximately
125 million pregnant women worldwide
are at risk of malaria infection annually,
with sub-Saharan Africa bearing the
highest burden (Bauserman et al., 2019).
Diagnosis relies on the detection of
Plasmodium parasites using microscopy,
rapid diagnostic tests, or molecular
methods, with microscopy remaining the
gold standard in many endemic settings
(Bilal et al., 2020; Oyerogba et al., 2023).
The widespread resistance to older
antimalarials has led to the adoption of
artemisinin-based combination therapies

(ACTS) as first-line treatment, and increase

in deployment of long-lasting insecticide-
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treated nets (ITNs) across sub-Saharan
Africa (Kumar et al., 2022; Kokori et al.,
2025).

Congenital malaria remains a significant
clinical condition resulting from the
transplacental transmission of Plasmodium
infection (Enweronu-Laryea et al., 2013;
Salahiddine et al., 2020). Congenital
malaria is typically caused by P. falciparum
in sub-Saharan Africa, and is transmitted
during parturition. It is said to affect 33.7%
of people worldwide, with a prevalence of
0-37% in Sub-Saharan Africa and a range
of 5.1 - 96.3% in Nigeria (Kajoba et al.,
2021; Danwang et al., 2020). This
condition poses risks to neonates including
fever, anaemia, hepatosplenomegaly, poor
feeding, and irritability which may overlap
with other neonatal conditions like sepsis,
disorders,

meningitis, and metabolic

complicating diagnosis and risks of
misdiagnosis (Heinemann et al., 2020;
Venkatesan, 2024; Lopez-Perez et al.,

2016). Due to immunological changes that
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occur during pregnancy and the special
propensity of a fraction of Plasmodium
falciparum parasites to sequester in the
maternal blood compartments of the
placenta, disrupting the transfer of oxygen
and nutrients to the foetus (Rogerson, 2017;
Ding et al., 2023; McDonald et al., 2015;
Mehta, 2024). Congenital malaria is
diagnosed through cord or peripheral blood
smear of a newborn within seven days of
life as, but passive immunity can delay
symptoms, complicating early diagnosis
(Tahirou et al., 2020; Bilal et al., 2020;
Shah et al., 2015).

Despite the regular screening of malaria
carried out (WHO 2020; 2024), there have
been no recent research or updates on the
prevalence of congenital malaria in the past
half-decade in Delta State, Nigeria. This
will provided present data in understanding
the current burden of congenital malaria in
the region, which is essential for guiding
effective prevention and management
strategies.  This  study  investigate
prevalence of congenital malaria in Sapele

and Ethiope East Local Government Area,

Delta State, Nigeria.
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Materials and Methods

Study Design and Population

The study used a cross-sectional
descriptive design focusing on pregnant
women and their neonate 0 to 7 days
admitted to the Gana Primary Health
Centre, Sapele and Eku Baptist Hospital,
Eku, from April 2025 to August 2025.
The study population consisted of 123
mothers delivering in Gana Primary
Health Centre, Sapele and Eku Baptist
Hospital, Eku (regardless of their
gestational age) with consent and mothers
who witheld consent was excluded.
Purposive sampling was used to represent
each of the two (2) health facility.
Demographic data were collected through
questionnaire administered to consenting

participants in the study.

Study Area

Delta State, located in the South-South

zone of Nigeria, has an estimated
population exceeding 7.8 million in 2024
and spans approximately 18,050 km2. The
state features Central African mangroves in
lowland forests

the coastal southwest,
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covering most area, and a small section
Niger Delta swamp forests (Wikipedia).
The Gana Primary Health Centre located
Sapele with postal code/address of
5.89037 and coordinates: Long 0806-626-
3728, Lat 0806-626-3728, is a Primary
hospital that operates on a 24-hour basis.
Sapele is one of the major urban centres in
the oil-producing southern part of Delta
State. The health facility has 13 beds

providing services such as maternity care,

antenatal care, immunisation, infant care,
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delivery, family planning, etc. The Eku
Baptist Hospital, Secondary Health Care
Centre with 133 beds providing 24hrs
services including Haematology, General
Surgery,  Antenatal Care  (ANC),
Immunization, Family Planning, Accidents
and Emergency, Maternal and newborn
care, Gynecology, an onsite Laboratory,
Pharmacy, Ambulance etc. The health care
facility is located , Eku, Ethiope East

Local Government, Delta State, with

coordinates: Long 5.99798, Lat 5.99798.
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Fig 1. Map of Delta State Showing the location of Sapele and Eku.

Ethical Approval

Ethical clearance for this study was

obtained from the Ethics and Research
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Committee of  Delta State University

Abraka, Nigeria.

Sample Collection
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At delivery, cord blood of 3-4ml were
collected immediately after clamping and
cutting the cord by the nurse into EDTA
bottles, labeled, preserved at 4°C and
transported in a cold box to maintain

sample integrity.

Laboratory Procedures

Malaria parasites were detected using thick
and thin blood films stained with 3%
Giemsa for 45-60 minutes for each sample.
Slides were examined under an oil
immersion objective lens, and parasite
density was estimated per 200 WBCs,
expressed as parasite /uL of blood,
assuming 8,000 WBC/uL following the
Malaria Microscopy Standard Operating
Procedure — MM-SOP-09 (WHO, 2016).
Haematological indices were acessed using

the XP-300™ automated haematology

analyser

Data Analysis

23

Pp. 19 - 33
Data collected were entered and analysed
Microsoft  Excel.

using Descriptive

statistics was used to summarise

sociodemographic variables. The

prevalence of congenital malaria was
calculated using the standard prevalence
formula. Chi-square test was used to asses
association of congenital malaria with risk

factors and haematological alteration, with

significance set at p < 0.005

Results

The prevalence of congenital malaria based
on cord blood microscopy was 10.1%
(7/69) in Sapele and 11.1% (6/54) in Eku
(Fig 1). Although rates are close, the
findings indicate that congenital malaria
remains a public health concern in both
urban (Sapele) and semi-rural (Eku)
settings. The comparable rates across both
sites suggest that malaria transmission and
in urban

in utero exposure persist

communities with better healthcare access.
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Fig 2. Prevalence of congenital malaria in Sapele and Ethiope East Local Government, Delta

State, Nigeria

The epidemiological factors associated
with the prevalence of congenital malaria
such as maternal age, Education level,
occupation, parity, gestational age at
delivery, use of preventive measures (ITN,
IRS) ANC, IPTp, birth weight and mode of
delivery are shown in Table 4.1. There was
no significant difference (<0.005) in the

prevalence of congenital malariaamong the

measures, or mode of delivery, although
there is a higher likelihood in Sapele than
Eku. Malaria prevalence was lower among
women who attended ANC, and took IPTp,
significant in Sapele (p < 0.05). Low birth
weight of neonates was reported to be 71%
of positive cord blood in Sapele (p < 0.05),
and malaria diagnosis during pregnancy

was very significant in both communities (p

maternal age, Education level, occupation, <0.05).
parity,  gestational age, preventive
Table 1: Risk factors of malaria in pregnancy
Congenital malaria Congenital malaria
nl = 54 Positive, n Negative, n P- n2 = 69 Positive, n Negative, n
Variables (%) =6(11.1) =48(88.9) wvalue (%) =7(10.1) =62(89.9) P-value
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Maternal age
<20

20-29
30-34

>35
Educational
level

None
Primary
Secondary
Tertiary
Occupation

Unemployed

Trader
Skilled
worker

Professional
Other
Parity

None

1--2

3--4

>=5
Gestational
age at
delivery
Preterm
(<37wks)
Term (37—
42wks)
Post-term
(>42wks)
Attended
antenatal
care

No

Yes
Number of
ANC visits
None

1-3

47

8 or more
Received
IPTp

No

Yes

Don't Know
Number of
IPTp doses
None

11 (20.4)
21 (38.9)
13 (24.1)
9(16.7)

6 (11.1)
9(16.7)
24 (44.4)
15 (27.8)

6 (11.1)
18 (33.3)

13 (24.1)

10 (18.5)
7 (13.0)

12 (22.2)
21 (38.9)
16 (29.6)
5(9.3)

9 (16.7)
38 (70.4)

7 (12.9)

16 (29.6)
38 (70.4)

16 (29.6)
17 (31.5)
8 (14.8)

13 (24.1)

18 (33.3)
25 (46.3)

11 (20.4)

13 (24.1)

1(16.7)
2 (22.3)
1(16.7)
2 (22.3)

3 (50.0)
3 (50.0)

1(16.7)
3 (50.0)

1(16.7)

1(16.7)

4 (66.7)
1(16.7)
1(16.7)

5 (83.3)

1(16.7)

2 (22.3)
4 (66.7)

2 (22.3)
2 (22.3)
1(16.7)
1(16.7)

1(16.7)
4 (66.7)

1(16.7)

1(16.7)

10 (20.8)
19 (39.6)
12 (25.0)
7 (14.6)

6 (12.5)
9 (18.8)
21 (43.7)
12 (25.0)

5 (10.4)
15 (31.3)

12 (25.0)

10 (20.8)
6 (12.5)

12 (25.0)
17 (35.4)
15 (31.3)
4(8.3)

9 (18.8)
33 (68.7)

6 (12.5)

14 (29.2)
34 (70.8)

14 (29.2)
15 (31.3)
7 (14.6)

12 (25.0)

17 (35.4)
21 (43.7)

10 (20.8)

12 (25.0)

0.711

0.693

0.892

0.515

0.836

0.833

0.976

0.545

0.751

25

12 (17.4)
27 (39.1)
17 (24.6)
13 (18.8)

5(7.2)
14 (20.30
19 (27.5)
31 (44.9)

4 (5.8)
25 (36.2)

18 (26.1)

13 (18.8)
9 (13.0)

16 (23.2)
29 (42.0)
18 (26.1)
6(8.7)

5(7.2)
59 (85.5)

5(7.2)

11 (15.9)
58 (84.1)

11 (15.9)
22 (31.9)
26 (37.7)
10 (14.5)

8 (11.6)
58 (84.1)

3(4.3)

11 (15.9)

1(14.3)
2 (28.6)
3 (42.8)
1(14.3)

1(14.3)

1(14.3)
5 (71.4)

3 (42.8)

1(14.3)

1(14.3)
2 (28.6)

1(14.3)

3 (42.8)
3 (42.8)

6 (85.7)

1(14.3)

5 (71.4)
2 (28.6)

5 (71.4)
1(14.3)
1(14.3)

4(57.1)
2 (28.6)

1(14.3)

5 (71.4)

Pp. 19 - 33

11 (17.7)
25 (40.3)
14 (22.6)
12 (19.4

4 (6.5)

14 (22.6)
18 (29.0)
26 (41.9)

4 (6.5)
22 (35.5)

17 (27.4)

12 (19.4
7 (11.2)

15 (24.2)
26 (41.9)
15 (24.2)
6(9.7)

5 (8.1)
53 (85.5)

4 (6.5)

6(9.7)
56 (90.3)

6(9.7)

21 (33.9)
25 (40.3)
10 (16.1)

4 (6.5)
56 (90.3)

2(3.2)

6 (9.7)

0.095

0.050

0.115

0.182

0.295

0.000*

0.000*

0.000*

0.000*
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1 dose 10 (18.5) 2 (22.3) 8 (16.7)
2 doses 10 (18.5) 1(16.7) 9(18.8)
>3 doses 10 (18.5) 2 (22.3) 8 (16.7)
Not sure 11 (20.4) 11 (22.9)
Used

insecticide-

treated net

None 6 (11.1) 6 (12.5)
Yes 19(35.2) 2(22.3) 17 (35.4)
IRS 13(24.1) 3 (50.0) 10 (20.8)
Mosquito

coil 16 (29.6) 1(16.7) 15 (31.3)
Diagnosed

with malaria

in

pregnancy?

No 37 (68.5) 2(22.3) 35 (72.9)
Yes 17 (31.5) 4 (66.7) 13 (27.1)
Mode of

delivery

Vaginal 32(59.3) 5(83.3) 27 (56.3)
Caesarean 22 (40.7) 1(16.7) 21 (43.7)
Birth weight

<2.5kg

(Low) 4(7.4) 4 (8.3)
2.5-3.9kg

(Normal) 33(61.1) 5(83.3) 28 (58.3)
>4kg (High) 11 (20.4) 1(16.7) 10 (20.8)

0.542

0.049
*

0.203

0.343

Pp. 19 - 33
24 (34.8) 24.(38.7)
18(26.1) 2(286) 16 (25.8)
10 (14.5) 10 (16.1)
6(8.7) 6(9.7)
7(101)  1(143)  6(9.7)
33(478) 2(286)  31(50.0)
20(29.0) 2(28.6)  18(29.0)
9(13.00  2(286)  7(11.2)
62(89.8) 4(57.1)  58(93.5)
7(10.1)  3(429)  4(6.5)
69 (100)  7(100) 62 (100)
8(11.6)  5(71.4)  3(4.8)
57(82.6)  2(28.6)  55(88.7)
4 (5.8) 4 (6.5)

0.140

0.003*

1.000

0.000*

Note: ANC = Antenatal Care, IPTp = Intermittent Preventive Treatment in pregnancy, IRS =

Indoor Residual Spraying, n1 = Eku, n2 = Sapele, p-value = statistical significance, Asterisk *

= p-values statistically significant

Haematological parameters of cord blood
were collected from pregnant women in
Eku (n = 54) and Sapele (n = 69). Across
both sites most mothers had normal values
(Table 4.2). Haemoglobin >14 g/dL for
most, with anaemia in 1.9% of Eku and
1.5% of Sapele. Haematocrit was largely
>45%, RBC counts >3.5 x10°L, WBC

counts >9 x10%/L and platelet counts >150

26

x10%/L, indicating normal maternal profiles
with very few abnormalities. When
compared with congenital malaria using
Chi-square test (Table 4.2), haemoglobin
was  significantly  associated  with
congenital malaria in both locations (p <
0.05) and haematocrit was significant in

Sapele (p < 0.05) only. RBC count, WBC
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count, and platelet count showed no

significant differences (p > 0.05).

Pp. 19 - 33

Table 2: Haematological profile and its relationship with congenital malaria

Eku nl =54 Sapele n2 = 69
Positive, n = Negative, n = Positive, n = Negative, n=
Parameters 6 (11.1) 48 (88.9) P-value 7 (10.1) 62 (89.9) P-value
Haemoglobin -
(g/dL) 0.004 0.0003*
< 14g/dL 1(14.3)
14g/dL 1(16.7) 1(14.3) 1(1.6)
> 14g/dL 5(83.3) 48 (100) 5(71.4) 61 (98.4)
Haematocrit (%) 0.381 0.0008*
< 45% 1(16.7) 14 (29.2) 1(14.3) 19 (30.6)
45% 2(4.2) 2 (28.6) 1(1.6)
> 45% 5(83.3) 32 (66.7) 4 (57.1) 42 (67.7)
Red Blood Cell
(x10°/L) 1.000 1.000
< 3.5x10%/L
3.5x108/L
>3.5x10°/L 6 (100) 48 (100) 7 (100) 62 (100)
White Blood Cell (x10%/L) 1.000 1.000
< 9 x10%/L
9 x10%/L
> 9 x10%/L 6 (100) 48 (100) 7 (100) 62 (100)
Platelet (x10%/L) 1.000 1.000
< 150 x10%/L
150 x10%/L
> 150 x10%/L 6 (100) 48 (100) 7 (100) 62 (100)

Note: p-value = statistical significance, Asterisk * = p-values statistically significant

Discussion

The prevalence of congenital malaria
detected by microscopy in this study was
11.1% in Eku and 10.1% in Sapele
(Figure 4.1), indicating a relatively high
burden of congenital malaria in both
communities. The slightly higher rate in

Eku, may reflect differences in malaria

endemicity between semi-rural and urban

27

areas (Omidiji et al., 2025). The Sapele
prevalence (an urban area), above 10%
highlights persistent malaria transmission
and potential gaps IPTp and ITN usage.
The results are higher than the 0% reported
in Lagos (Omidiji et al., 2025), but lower
than the 28% observed by Okechukwu et
al. (2011), faling within the 5.1% - 96.3%

range reported in (Kokori et al., 2025).
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These findings reinforce a significant
burden in Delta State (Bello and Ayede

2019; .Oluwafemi et al., 2025)

Most sociodemographic variables,
including maternal age, education,
occupation, parity, ITNs use and

gestational age, were not significantly
associated with congenital malaria in either
community (Table 1), aligning studies
reporting weak or inconsistent links in high
endemicity region malaria high high-
endemicity regions (Bello and Ayede 2019;
Osungbade and Oladunjoye, 2012). ANC,
IPTp uptake, and birth weight were
significant in Sapele only, suggesting
difference in healthcare access between the
two locations. Maternal history of malaria
during pregnancy was significantly
associated with congenital malaria in both
site, supporting the role of maternal

parasitemia (Omidiji et al., 2025; Saito et

al., 2020).

No marked matenal haematological
abnormalitieswere observed; anaemia was
rare, and most indices were normal
recorded (Table 2). This contrast with other

studies (Bello and Ayede 2019; Bassey et

28
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al., 2015). but may reflect improved
preventive practices such as ANC, IPTp,
and ITN use (WHO, 2013; 2020). The
and

absence of  thrombocytopenia

leucocytosis showed that congenital
malaria may be clinically silent (Omidiji et
al., 2025). The low anaemia prevalence
suggests mitigation of haematological
impact through effective preventive
strategies (Osungbade and Oladunjoye,

2012; WHO, 2013).

Haemoglobin and haematocrit were the
only parameters significantly associated
with congenital malaria consistent with
studies that noted on impaired maternal—
foetal oxygen and nutrient transfer (Bello
and Ayede 2019; Bassey et al., 2015). The
lack of association with RBC, WBC, and
platelet count agrees with some studies,
who emphasized minimal haematologial
changes in many cases (Omidiji et al.,
2025; Nwaneli et al., 2022). Differences
between Sapele and Eku may relate to
urban-rural variations in transmission and
preventive  uptake (WHO, 2020).

Haemoglobin and haematocrit appear to be

the most sensitive indicators of in-utero
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infection and may serve as practical
markers for congenital malaria screening in

resource limited settings.

Conclusion

This study found prevalence of 11.1% in
Eku and 10.1% in Sapele, showing that
congenital malaria is still a relevant
neonatal health problem in Delta State.
Significant associations were observed
with antenatal care attendance, uptake of
IPTp, history of malaria during pregnancy,
and neonatal birth weight. Haemoglobin
concentration and haematocrit showed
significant associations with congenital
malaria. This study underscores the need
for routine cord blood screening at delivery,
strengthened uptake of IPTp-SP, consistent

antenatal care, and improved preventive

measures.

Limitation of Study

i. Most mothers did not consent to
maternal or neonatal blood collection,
leading to a small sample size and

limited parasitaemia data.
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ii. Early maternal discharge reduced the
study,s scope and limited neonatal

observation
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