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ABSTRACT

Background: Preeclampsia (PE) presents a significant global health challenge, particularly impacting materno-
foetal health in developing nations. It manifests as hypertension and significant proteinuria or evidence of organ
dysfunction after 20 weeks gestation; in previously normotensive non-proteinuric women. This study aimed at
assessing the value of combining maternal risk factors, mean arterial blood pressure and haematocrit in the
predicting PE.

Methods: This was a prospective cohort study done at the University of Benin Teaching Hospital. Two-hundred
and six pregnant women were recruited at <16 weeks gestation and followed up till delivery. Maternal risk factors,
mean arterial blood pressure (MAP) and haematocrit were assessed. Primary outcome was development of pre-
eclampsia. Data was analysed using SPSS version 25. The predictability of the parameters was established by
determining their sensitivity, specificity and receiver operating characteristic curve.

Results: Incidence of pre-eclampsia was 22.1%. Independent predictors of pre-eclampsia were family history of
hypertension and previous preeclampsia. A significant MAP of 87.4mmHg + 9.7SD was found for the pre-
eclamptics compared to 79.4mmHg + 7.8SD in the normotensives. Significant mean haematocrits of 35.7% *
3.6SD and 32.4% + 2.6SD were also noted for pre-eclamptics and normotensives, respectively. Maternal risk
factors, MAP and haematocrit had a sensitivity of 35.5%, 33.3% and 35.6%, respectively. Combining the three
parameters was predictive of Pre-eclampsia at 55% sensitivity.

Conclusion: A high incidence of 22.1% buttresses the need for close surveillance. A combination of maternal
risk factors, MAP and haematocrit may be helpful in screening and predicting pre-eclampsia as early as first
trimester.
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INTRODUCTION reported each year are

eclampsia.*8

related to pre-

Hypertensive disorders of pregnancy are
common medical problem encountered in
pregnancy.!? Pre-eclampsia (PE) is still a global

Pre-eclampsia is defined by the International
Society for the Study of Hypertension in

challenge; it complicates 8- 10% of pregnancies
and contributes significantly to maternal and
perinatal morbidity and mortality.3-5 In Nigeria,
the incidence of 6.3% and 8.8% has been
recorded in Benin City and Jos.56 The burden of
this disease is high in the developing countries,
with an incidence of 1.8 — 16.7%.7 Preeclampsia
is the second leading cause of maternal
mortality, accounting for 14% of maternal
deaths globally and 16% in developing
countries.8 Globally, 76,000 mothers and half a
million babies die each year as a result of PE.
According to the World Health Organization
(WHO), 20% of the 15 million preterm births
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Pregnancy as blood pressure of 2 140/90 mmHg
on at least two occasions, 4 hours apart, with
significant proteinuria developing after 20 weeks
of gestation in previously normotensive women.°
This disease not only causes mortality but grave
morbidities may follow, for example, HELLP
(Haemolysis, Elevated liver enzymes and Low
platelets) syndrome, eclampsia, acute kidney
injury, disseminated intravascular coagulo-
pathy, cerebrovascular accidents, and pulmo-
nary oedema. Women who survive are at an
increased risk of developing cardiovascular

disease later in life.'0!! The perinatal
complications include prematurity, foetal
growth restriction, impaired neurocognitive

development and perinatal death.1©

The global burden and adverse maternal and
perinatal outcomes of this disease have resulted
in several research works in the past. There are
still more ongoing works in the probe for
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solutions and preventive measures. The trend
has moved from early diagnosis to the prediction
of the disease. This is to help identify patients at
risk, and consequently, to be closely monitored
and followed up.

Various risk factors have been identified for PE.
These include: previous history of pregnancy
induced hypertension or pre-eclampsia, nullipa-
rity, antiphospholipid syndrome, diabetes,
advanced maternal age, chronic hypertension,
chronic kidney disease, long inter-pregnancy
interval e.t.c.1213 A meta-analysis of cohort
studies that evaluated risk factors for PE
showed that antiphospholipid antibody
syndrome had the highest pooled predictive rate
of 17.3%, followed by previous history of PE
(8.4%), then chronic hypertension, diabetes
mellitus, and body mass index >30kg/m2.12

In the quest for a better predictive value for pre-
eclampsia, the mean arterial blood pressure was
evaluated. Mean arterial blood pressure (MAP) is
a relevant tool in the prediction and diagnosis of
PE. Studies have shown that MAP in the second
trimester is a better predictor of pre-eclampsia
than systolic blood pressure or diastolic blood
pressure in low-risk patients.!* However, MAP
only moderately predicts pre-eclampsia with an
area under the receiver operating characteristic
curve of 0.77.15. A previous study done by
Ebeigbe et al, 16 in University of Benin Teaching
Hospital, showed that elevated mid-trimester
MAP is predictive of early onset pre-eclampsia.

Various biomarkers like maternal soluble fms-
like tyrosine kinase 1 (sFlt-1), soluble endoglins
(sEng), serum pregnancy-associated plasma
protein-A (PAPP-A), placental growth factor
(PIGF), serum uric acid, inhibin A, and activin
are currently being evaluated as effective
predictors of PE. However, due to cost and
availability, they are not routinely used, and no
singular parameter has been approved.!7-19

Uterine artery Doppler scan has also been
explored in the prediction of PE.!82! Studies
have recorded a sensitivity of 40-70%.20 This
method is, however, expensive for routine use,
especially in low and middle-income economies.
Its outcome is also skill-dependent. Haemo-
concentration, which occurs in pre-eclampsia
due to fluid shift to the extravascular space, can
be of predictive use. Studies have shown that a
hematocrit of more than 37% had 65.5%
sensitivity and 61.9% specificity in the
prediction of pre-eclampsia.?>23 Also, it was
postulated that patients with a haematocrit of
238% should be closely monitored.23

Some studies have evaluated a combination of
various parameters to give a more effective
prediction. The ASPRE study, which was a
combination of maternal history, mean arterial
blood pressure, uterine artery Doppler and PIGF
measurement, was able to identify over 76% of
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the women who will develop pre-eclampsia, thus
giving room for early intervention for prevention
where possible.24

In the prediction of pre-eclampsia, maternal risk
factors alone have shown low sensitivity, mean
arterial blood pressure is moderately sensitive,
and the biomarkers with high sensitivity are not
readily available or affordable. These challenges
of the deployment of an efficient predictive tool
for low and middle-income countries have
persisted. Studies have shown improved
sensitivity by combining various parameters in
screening, and this has also been recommended
by FIGO.18 This study was conceived in a quest
for an affordable, feasible and efficient means of
predicting PE. Hence, the study assessed the
effectiveness of combining maternal risk factors,
mean arterial blood pressure, and haematocrit
in predicting pre-eclampsia.

In low resource settings like ours, where case
fatality and mortality are high from pre-
eclampsia, the application of expensive techno-
logical screening tools would not be feasible.
There is a need for a cheaper, efficient and
readily available method of screening. This
study will help identify patients at risk,
facilitating early diagnosis and prompt
interventions to reduce associated morbidity
and mortality. Identifying and adopting an
affordable, easy and effective means of
predicting this scourge will also aid early referral
of identified potential cases from rural
communities, maternities and other health care
facilities, for timely interventions and adequate
care at appropriate facilities. The overall effect
will be the reduction of maternal and perinatal
morbidity and mortality consequent to PE. This
study is aimed at assessing the value of a
combination of maternal risk factors, mean
arterial blood pressure and haematocrit in the
prediction of pre-eclampsia in the University of
Benin Teaching Hospital. Pre-eclampsia is a
form of hypertensive disorder that occur in
pregnancy.

MATERIALS AND METHODS

The study was conducted at the antenatal clinic
and labour ward of the Department of Obstetrics
and Gynaecology, University of Benin Teaching
Hospital (UBTH). This facility is a multi-specialty
tertiary health care service provider in West
Africa, and it is located in Benin City, Edo State,
Nigeria. The study was a prospective cohort
design, which was carried out within 9 months
from January to September 2022.

All consenting pregnant women seen at the
Antenatal Clinic at the Department of Obstetrics
and Gynaecology who fulfilled the inclusion
criteria formed the study population. Inclusion
criteria included: normotensive, non-protei-
nuric, singleton pregnant women < 16 weeks
gestation in the antenatal clinic at UBTH.
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Pregnant women with diabetes mellitus,
antiphospholipid syndrome, sickle cell disease
and those who refused to consent were excluded
from the study.

Scope of the Study

This study focused on pregnant women who
were <16 weeks gestation and registered in
UBTH. It was expected that at this gestation,
parameters would be of pre-pregnancy values.
Maternal risk factors for PE, mean arterial blood
pressure and haematocrit were assessed. The
participants were followed up, being monitored
till delivery to determine those who developed
Pre-eclampsia. This separated them into two
groups: the control (normotensives) and the
study group (pre-eclamptics). Their various
parameters were assessed and subjected to
statistical analysis.

Sample Size Determination and recruitment

The sample size for this study was determined
using Buderer’s formula for a cohort study. The
prevalence of the sample of reference was 8.8%.8
The sensitivity and specificity applied were 70%
and 5%, respectively.2> The clinically acceptable
width for sensitivity and specificity was set at
the 95% CIs given a sample size of 187, making
it 206 at attrition of 10%. A total sampling of all
eligible women was done; the sample
participants of 206 were recruited daily from the
antenatal clinics over a period of 8 weeks, and
followed up till delivery in another seven
months, allowing for a buffer of 10% above the
minimum sample to address attrition in the
short period between consent and attendance at
the screening appointment, with the possibility
of a lower than estimated prevalence of frailty in
the population.

Maternal Risk Factors

A thorough history was taken to exclude
patients with complications who met the
exclusion criteria. The maternal parameters that
were considered were age, parity, previous
personal history of Pre-eclampsia, family history
of hypertension and body mass index. Their
weights were measured using a digital glass
weighing scale. The participants took off their
shoes, without holding or carrying anything, one
person at a time, stood on the scale, which was
ensured to be at zero reading and then allowed
the reading to settle. The measurement was
noted by the research assistant and rounded to
the nearest 0.1kg. The height was measured
using a stadiometer (Seca, Germany). The
participant stood barefoot on the stadiometer
with shoulders relaxed, arms on each side, eyes
looking straight forward, and head positioned in
the Frankfort Plane. The base of the height-
meter was then lowered to touch the top of the
head. The measurement was taken from the
vertical panel by the research assistant,
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rounded to the nearest 0.1cm. The body mass
index (BMI) was calculated therein [BMI =
weight(kg) /height(m?)]. These were documented
appropriately.

Mean Arterial Blood Pressure Assessment

Blood pressure measurement was done using a
standard manual mercury sphygmomanometer.
Participants relaxed and were seated for at least
20-30 minutes with their left arm resting on the
table, which was at the level of the heart. An
appropriately sized cuff was used to wrap
around the arm and inflated wuntil the
disappearance of the pulse. The stethoscope was
placed on the cubital fossa, gradual deflation
was done; first sound noted (systolic) and
disappearance of sound (Korotkoff V) was used
to determine the diastolic pressure. Values were
documented. Blood pressures < 140/90 mmHg
were regarded as appropriate. Mean arterial
pressure was then calculated by Burton’s
formula as follows: Mean arterial pressure =
Diastolic blood pressure + 1/3 pulse pressure
(difference between systolic and diastolic blood
pressure). Both the blood pressure value and
the MAP value were documented appropriately.
Mean arterial pressure was measured once (one
reading) at less than 16 weeks gestation, and
>90 mmHg was taken as abnormal.!4

Haematocrit Testing

Haematocrit testing was done at 11-13 weeks,
24- 28 weeks, and 36- 38 weeks for each patient
using a Diaspect TM haemoglobin analyzer,
350mA by EKF Diagnostic. The participant’s
pulp of thumb was swabbed with antiseptic
solution and allowed to dry, a prick was made
with a sterile lancet, and blood came out. The
Diaspect Bouvet, which has capillary action,
was placed beside the blood spot; this absorbed
the blood. The bouvet was then inserted into the
Diaspect machine, which read and gave the
haemoglobin and haematocrit value within 2
seconds. The Haematocrit value was document-
ed for each patient at the various gestation.
Patients were followed up with blood pressure
monitoring and urinalysis on every antenatal
visit until delivery.

Proteinuria Assessment

A clean catch midstream urine was tested with
the Macherey-Nagel Medi-Test Combi 2 urine
test strip for protein and interpreted
accordingly. A value of 22+ noted in the protein
column of the strip was significant. This
assessment was done at recruitment and on
every scheduled Antenatal visit. Those at
recruitment with significant proteinuria were
excluded from the study. If, along the follow-up
period, after 20 weeks of gestation, significant
proteinuria was noted, it was rechecked and
confirmed; in addition to elevated blood
pressure, a diagnosis of PE was made.
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Method of Data Collection

This was done by one-on-one interviews of the
participants by the researcher or a trained nurse
in a conducive room set aside for the study
purpose.

Data Collection

A self-developed questionnaire was used for this
study. Pregnant women <16 weeks of gestation
attending Antenatal Clinic in UBTH were
recruited into the study after giving informed
consent. Gestational age was calculated from
the last normal menstrual period and validated
by a first-trimester scan.

Outcome

The outcome measure of this study was Pre-
eclampsia. This was diagnosed as blood
pressure of>140/90 mmHg on at least two
occasions, 4hours apart, with significant
proteinuria or evidence of organ dysfunction,
developed after 20 weeks.?” This was used to
separate the participants into 2 groups: the
control (Normotensive) and Pre-eclamptic group.

Data Analysis

Data analysis was done using IBM SPSS
(Statistical Product and Service Solutions)
version 25. Information was coded and entered
appropriately. Univariate categorical data were
analysed using frequencies and proportions,
while means or medians were used for
numerical data. Sensitivity, specificity, positive
predictive value (PPV) and negative predictive
value (NPV) were calculated from contingency
tables using appropriate formulae. Receiver
operating characteristic (ROC) curves and the
area under the curve (AUC) were used to
estimate the predictive values of bivariate data.
P < 0.05 was considered statistically significant.
Multivariate logistic regression was used to
develop predictive models combining maternal
risk factors, MAP and haematocrit.

Data Quality Assurance

Research assistants were trained on how to
approach subjects, take informed consent and
proper interviewing and documentation. Each
participant was anonymous and assigned a
study number, which was used to enter and
track information. Data sheets were thoroughly
checked daily by the principal investigator and
the research assistants for completeness,
accuracy, and clarity. The research assistants
were well trained in standard blood pressure
measurement procedures and weight and height
assessment. The haematocrit test was done with
a haemoglobinometer to ensure accuracy. Each
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day, a manual haematocrit was done to compare
the result with the haemoglobinometer for
quality control. It was manned by the same
Haematologist to minimize inter-observer error.

Ethical Consideration

Ethical approval was obtained from the
University of Benin Teaching Hospital Health
Research  Ethics Committee (PROTOCOL
NUMBER: ADMT/22/A/VOL.VII/14831133).
The patients were adequately counselled on the
study, and a written informed consent was
obtained from them before recruitment and for
publication of the study.

RESULTS

In this study, a total of 206 normotensive
pregnant women who met the inclusion criteria
were recruited and followed up till delivery. Nine
of these women did not deliver or continue
antenatal care at UBTH due to relocation, while
seven of them were not optimally followed up,
hence 190 women were completely followed up
and included in the study.

The socio-demographic characteristics of
participants are as showed the mean age of
participants was 31.4years + 5 SD. Of the
participants, 77.4% of them had at least tertiary
education. The Obstetrics, family history and
biometric characteristics of study participants
in Table 1 showed that nulliparous women
constituted 37.4% of the participants.
Gestational age at recruitment ranged from 11-
16 weeks with a median gestational age of
13weeks. About 1% smoked cigarette while
16.3% took alcohol. Those who had previous
preeclampsia constituted 13.7%. The baseline
BMI ranged between 19.0 — 46kg/m? with a
median of 27.4kg/m?2. Participants with normal
MAP < 90mmHg at recruitment were 72.6%
while 27.4% had MAP >90mmHg. Incidence of
pre-eclampsia among participants was 22.1%
and the median gestational age at diagnosis was
at 36weeks of gestation as shown in Table 2.

The earliest diagnosis was at 26 weeks of
gestation, while the latest was at 41 weeks.
Early-onset Pre-eclampsia constituted 26%,
with an incidence of 5.8% (Table 2). Those who
developed Pre-eclampsia had elevated baseline
MAP at <l6weeks of gestation, compared to
those without. This was statistically significant
with a p-value <0.001. The mean Haematocrit
for the Pre-eclampsia group was statistically
significant with p-value < 0.005. Serial
haematocrits of participants are as shown in the
box plot Figure 1; H; (done at 11- 13 weeks), Hz
(24- 28 weeks) and Hjz (36-38 weeks). The
highest haematocrit was 40% while the lowest
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Table 1: Obstetrics, family history and biometric characteristics of study participants

Characteristics Frequency (n=190) Percent
Obstetrics
Parity
Nullipara 71 37.4
Primipara 59 31.0
Multipara 57 30.0
Grandmultipara 3 1.6
Previous Miscarriage
Yes 79 41.6
No 105 55.2
Not-indicated 6 3.2
Previous Pre-eclampsia
Yes 25 13.2
No 152 80.0
Not-indicated 13 6.8
Gestational Age at recruitment(weeks) 13.0 (11 -16) *
Family history of HTN / Social history
History of Hypertension
Yes 68 36.0
No 117 61.4
Not-indicated 5 2.6
Alcohol intake
Yes 31 16.3
No 159 83.7
Cigarette smoking
Yes 2 1.1
No 188 98.9
Baseline Biometry and MAP
BMI (kg/m?2) 27.4 (19.0 -46.0) *
MAP (mmHg)**
<90 (normal) 138 72.6
90+ (abnormal) 52 27.4

*Median (range), **Mean (SD) of MAP = 81.5 (9.0) mmHg, HTN: hypertension, MAP: Mean Arterial Pressure, BMI: Body

Mass Index.

Table 2: Incidence and time of diagnosis of pre-eclampsia among study participants

Characteristics Frequency (n = 190) Percent
Developed Pre-eclampsia
Yes 42 22.1
No 148 77.9
Onset of Pre-eclampsia (n = 42) *
Early onset (<34 weeks) 11 26.2
Late onset (234 weeks) 31 73.8

*median (range) = 36 (26 — 41) weeks

was 26%. The median haematocrit for all series
was 33%. The interquartile ranges (IQR) were 31
-35%, 30 — 35% and 32 - 35%, respectively for
H:, H,and Hs. There was a drop in H, compared
to first H; and Hs The haematocrit done at 24-
28weeks (Hy) was statistically significant and
predictive of PE.

Those who had pre-eclampsia were delivered at
a mean gestational age of 37.2 weeks compared
to the normotensives at 38.2 weeks (Table 3).
This was statistically significant. Those who had
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pre-eclampsia had more Caesarean sections
than the control. This was statistically
significant. There was no record of fetal
Macrosomia in the pre-eclampsia group because
preeclampsia is not associated with foetal
macrosomia, however, there was no statistically
significant difference in birth weights among the
two groups (Table 3). Though the Pre-eclampsia
group had 2 perinatal mortalities while the
control group had none, this, however, was not
statistically significant (Table 3).
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Mean Arterial Pressure alone had a sensitivity of
33.3%, specificity of 97.1%, PPV of 81.0% and
NPV of 79.8%. Haematocrit alone had a
sensitivity, specificity, PPV and NPV of 35.6%,
96.6%, 76.2% and 83.1%, respectively. Maternal
risk factors alone had a sensitivity, specificity,
PPV and NPV of 35.5%, 95.5%, 72.7% and
82.1%, respectively (Table 4). When the three
parameters were combined, sensitivity is
markedly improved (55.8%) as well as the
specificity, PPV and NPV at 98.6%, 92.3% and
87.8%, respectively. The cut-off value for MAP
was 87.5mmHg while haematocrit was 36.5%
(Table 4). The area under the curve (AUC) for
MAP was 78.2 (69.9 — 86.6) % as shown in
Figure 2 while AUC for haematocrit was 69.2%
(58.4-79.9)% as shown in Figure 3. The

bivariate and multivariate analyses of
participants are shown in Table 5. The t-test
was used to test for continuous numerical
variables. While the Chi-square test was used to
test for the categorical variables. Family history
of hypertension and previous pre-eclampsia
were the most significant risk factors for Pre-
eclampsia with adjusted odds ratio (AOR) of
18.71 (5.02 - 69.68) and 10.34 (2.23 - 48.06),
respectively (Table 5). First trimester MAP above
87.5mmHg is significant for the development of
PE with p <0.001. Mid-trimester haematocrit
value of 36.5% and above was significant for PE.
Those who took alcohol were three times at risk
of developing PE, though this was not
statistically significant (Table 5).

Haematocrit (%)

T

11-13 weeks

24-28 weeks

Gestational Age (weeks)

36-38 weeks

Figure 1: Haematocrit values by Gestational age of participants

Table 3: Pre-eclampsia and pregnancy outcomes of study participants

Pregnancy outcomes Developed pre-eclampsia p-value
Yes (n = 42) No (n = 148)
Gestational age at delivery (weeks)* 37.2 £ (1.8) 38.21% (1.9) 0.004
Mode of delivery
SVD 21 (50.0) 128 (86.5) <0.001
EMCS 12 (28.6) 12 (8.1)
ELCS 9 (21.4) 8 (5.4)
Sex of foetus
Male 24 (57.1) 87 (58.8) 0.821
Female 18(42.9) 61 (41.2)
Birth weight (kg)
<2.5 4 (9.5) 4 (2.7) 0.152
2.5-3.9 38 (90.5) 142 (95.9)
>=4.0 0 (0.0) 2 (1.4)
Status of Foetus
Alive 40 (95.2) 148 (100.0) 0.072**
Dead 2 (4.8) 0 (0.0)

*Mean (SD), **Fisher’s exact test
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Table 4: Validity, predictive value of MAP, haematocrit, maternal factors and their Combination on

Pre-eclampsia

Parameters MAP (%) Haematocrit (%) Maternal Combined
Factors (%) effects (%)
Sensitivity 33.3 35.6 35.5 55.8
Specificity 97.1 96.6 95.5 98.6
Positive predictive value 81.0 76.2 72.7 92.3
Negative predictive value 79.8 83.1 82.1 87.8
AUC (%)* 78.2 (69.9 — 86.6) 69.2 (58.4 - 79.9) Na Na
*AUC - Area under the curve
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Figure 2: Area under the curve for MAP

Figure 3: AUC for haematocrit

Table 5: Adjusted and unadjusted model of predictors of pre-eclampsia among study participants

Predictors Developed pre-eclampsia P- Unadjusted OR Adjusted OR
Yes No value (95% CI) (95% CI)**
Age group (years)
20-34 27 (20.1) 107 (79.9) 0.134 0.59 (0.30 - 1.18) 0.36 (0.10 - 1.34)
> 35 15 (26.8) 41 (73.2) 1 1
Parity* 0.7 (1.5) 1.3 (1.2) 0.011 0.68 (0.50 — 0.92) 0.64 (0.33 - 0.90)s
Previous Pre-eclampsia
Yes 14 (56.0) 11 (44.0) <0.001 4.55(1.89 -10.96) 10.34 (2.23 - 48.06)s
No 28 (18.4) 124(81.6) 1 1
BMI (kgm-1)* 29.1 (6.1) 28.0 (5.3) 0.235 1.04 (0.98 - 1.10) 0.95 (0.85 - 1.06)
MAP* 87.4 (9.6) 79.4 (7.3) <0.001 1.13 (1.08 - 1.19) 1.16 (1.08 — 1.24)s
Haematocrit (%)* 35.7 (3.6) 32.4 (2.6) 0.005 1.22 (1.08 - 1.37) 1.16 (0.95 - 1.42)s
Marital status
Married 35 (19.6) 144 (80.4) 0.005 0.19 (0.05 -0.67) 0.04 (0.01 - 0.41)s
Single 7 (63.6) 4 (36.4) 1 1
Level of education
Tertiary 38 (25.9) 109 (74.1) 0.585 0.81 (0.38 - 1.72) 0.37 (0.10 - 1.40)
Others 14 (32.6) 29 (67.4) 1 1
Previous Miscarriages
Yes 20 (25.3) 59 (74.7) 0.969 1.01 (0.52 - 1.96) 0.21 (0.06 - 0.65)
No 22 (21.0) 83 (79.0) 1 1
GA at recruitment (wks)* 12.7 (1.5) 13.0 (2.2) 0.377 0.80 (0.68 — 0.94) 0.89 (0.69 - 1.13)
Family hx of Hypertension
Yes 28 (41.2) 40(58.8) <0.001 4.54 (2.29 - 9.00) 18.71 (5.02 - 69.68)s
No 14 (12.0) 103 (88.0) 1 1
Alcohol intake
Yes 8 (25.8) 23 (74.2) 0.469 1.34 (0.59 - 3.13) 3.27 (0.81 -13.19)
No 34 (21.4) 125 (78.6) 1 1

*continuous numerical data, OR: odds ratio, GA: gestational age, **adjusted for all predictors in the table, sstatistically significant
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DISCUSSION

In this prospective cohort of normotensive
pregnant women recruited at < 16 weeks
gestation and followed up till delivery, there was
a high incidence of 22.1% for preeclampsia. This
is higher than the range 1.8 - 16.7% 7824
reported in previous studies in Nigeria. A
retrospective study by Ebeigbe and Aziken in
Benin city reported an incidence of 6.3% for
early onset Pre-eclampsia alone,’ perhaps it may
have been more if late onset PE were included.
However, the incidence of early onset PE in this
study was 5.8% which is in keeping with afore
mentioned work done in Benin. In northern
Nigeria, an incidence of 8.8% was reported.®
While prevalence of 10.2%25 % and 4.0%%¢ %
were reported in Western? and Eastern2®
Nigeria, respectively. Most of these studies were
retrospective, and there remains a paucity of
prospective studies on the subject in Nigeria.

Globally, the incidence of 8-10% has been
noted.35The high incidence in this study may be
consequent upon the close surveillance and
monitoring of participants, plus the fact that the
department is a referral center that manages
mostly high-risk pregnancies. This in reality,
may also be the true picture of the burden of the
disease in our environment, which is thought to
be on the increase in developing countries like
ours.? The incidence of PE in this study is,
however, in keeping with a cross-sectional study
of 400 women in Zanzibar, which showed a
prevalence of 26.3% for severe pre-eclampsia.2”
The high incidence observed may also be due to
seasonal variation known to be associated with
PE?28.29. Studies have reported higher incidence
in the rainy season/ winter,282930, An Iranian
study reported an incidence of 4 and 10% for PE
in urban and rural areas, respectively, which
increased to 30% during winter. The majority of
the participants in this study were in their third
trimester and delivered during the peak of the
rainy season.

Maternal factors that were evaluated for
prediction of PE included: age, parity, previous
history of Pre-eclampsia, family history of
hypertension and body mass index. Showed a
sensitivity of 35.5% and specificity of 95.5%. Of
these risk factors assessed, independent strong
predictors of PE were a family history of
hypertension and previous PE. They were
significantly predictive of preeclampsia with
P<0.001. This study showed that those with a
previous history of PE were ten times more at
risk of PE in index pregnancy compared to those
without. This is similar with findings by Musa et
al, 8 A fourfold increased risk of PE was also
noted in a study in Sokoto Nigeria.? Those who
had a positive family history of hypertension
were eighteen times more at risk of having pre-
eclampsia from this study. This is in keeping
with the study by Endeshaw et al;3! who noted
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an AOR of 11.16 for family history of
hypertension and most significant risk factor for
PE. Nulliparity also showed a significant risk
with P- value of <0.01, which is in keeping with
previous studies.®!!- Advanced maternal age as
reported by other studies, 71131 was not a
significant risk factor in this study, this may be
as a result of the study population, which was
over 70% were aged 20 - 34years. The age
finding here was consistent with reports from
Musa et al® in the Northern part of Nigeria.

Mean arterial blood pressure in this study had a
sensitivity of 33.3%, specificity of 97.1% and
was able to predict 81.0% of participants with
pre-eclampsia. P- value <0.001, AUC 78.2%
(69.9 — 86.6). This is consistent with an Asian
study?2, which showed MAP with AUC of 86%
(95% CI 78- 95). The same pattern was also
noted by Mayrink et al, 14 a fall out of the SAMBA
study, which showed that MAP is predictive of
PE with AUC 77%. There was an elevated mean
MAP in the pre-eclamptic group of 87.4mmHg
compared to the normotensive group with mean
of 79.4mmHg.

There was increased sensitivity and specificity in
this study compared to the previous
retrospective study done in the same institution
almost two decades ago,®> The previous study
showed MAP sensitivity of 22.9%, specificity
92.5%, positive predictive value 25.0% and
negative predictive value 91.7%.5 This may be as
a result of the prospective nature of the index
study, unlike the former, which was retro-
spective. Although comparing with a study by
Gallo, who reported an increased sensitivity of
49.9% and 37.6% for first and second trimester
MAP, respectively. .33. He noted that both first
and second trimester MAP were good for the
prediction of preeclampsia.33

While this study recorded a fair MAP sensitivity
of 33.3% and high specificity of 97.1% at < 16-
week gestation, this high specificity is an
advantage as a diagnostic tool rather than a
screening tool for pre-eclampsia when used
alone. Haematocrit (Hz) showed a better
sensitivity of 35.6% compared to MAP in this
study. The mean haematocrit for those who had
PE was 35.7% (SD 3.6), which was significantly
higher than the control group, whose mean was
32.4% (SD 2.6) with P<0.001. It was also noted
that haematocrit moderately predicts PE with
sensitivity, specificity, PPV and NPV of 35.6%,
97.1%, 76.2% and 83.1% respectively, with an
area under the curve 69.2% (58.4 — 79.9). Of
significance in this study is the mid-trimester
haematocrit, which had a better value with a
cut-off value of 36.5%. It is expected that there
should be a physiological drop in the
Haemoglobin by 1 to 2g/dl in the late second
trimester, 34 this was seen in the H2 drop trend
in the study. An elevated haematocrit at late
mid-trimester is predictive of PE. These findings,
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though slightly lower mean haematocrit and
sensitivity value when compared to other
studies3>36but is consistent with what was done
by Golboni?? (mid trimester haematocrit) who
had mean haematocrit of 37.7% (SD 2) and
35.9% (1.7%) for PE and control group, with
sensitivity and specificity of 58.6 % and 88.9%
and cut off value of 38%. This may be due to
geographical differences. A cross-sectional
study done in Parkistan recorded a higher
sensitivity of 60%, specificity 99%, PPV 80.7%,
NPV 97.3%, (p<0.001) for preeclampsia.
35Pakniat et al,3¢ also had similar findings with
mean Haematocrit of 37.74% (+ 5.15) and
35.45% (3.58) for PE and control group but
concluded that first trimester Haematocrit of
38.05% is rather predictive of PE.

Maternal factors, MAP and Haematocrit are
useful tools in predicting PE, but they may not
be good screening tools individually because of
moderate sensitivity of; 33.3%, 35.6% and
35.5%, respectively. Late mid-trimester haema-
tocrit had the highest sensitivity, though
marginally different compared to maternal
factors. High sensitivity variables are good for
screening tests while high specificity variables
are good for diagnostic tests. They have very
good specificity (Maternal factors- 95.5%, MAP —
97.1%, Haematocrit — 96.6%), thus making
them very good for diagnosis. Among the three
parameters, haematocrit and maternal factors
were more sensitive than MAP in screening for
PE. When the three parameters were combined,
their sensitivity increased up to 55%, specificity
and predictive value even more. Hence,
combining these trio are good predictive tools for
PE. The good thing is that these parameters
(maternal factors, MAP and haematocrit) are
easy to assess, readily available and can be used
even in low resource settings in prediction of
preeclampsia.

Strengths of the Study

i. The strength of the present study lies
mainly in the prospective design and the
reliability of data.

ii. This study is a unique one because it
compared and combined three basic
parameters; maternal risk factors, mean
arterial blood pressure and haematocrit
in predicting pre-eclampsia. To the best
knowledge of the researcher, no
previous studies combined these three
as at the time of this study.

iii. The parameters in this study are basic.
The maternal risk factors are gotten
from history taking and examination,
MAP is gotten by blood pressure
measurement with a sphygmoma-
nometer and then calculated by simple
arithmetic. Haematocrit is one of the
basic laboratory tests that can be
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carried out even in very low resource
settings. Hence, this study can be
replicated anywhere especially in low
resource settings.

Limitations of the Study

i. This is a hospital-based study, may not
be a true representative of the
population. However, the study center is
a referral center that gets referral from
environs both far and near therefore
may reflect the state of the populations

ii. The study was conducted at a particular
season of the year which may have
impacted on the incidence of the
disease. The same study spanning
through the year would be appropriate
to rule out seasonal influence.

Conclusion: This study Dbuttresses an
increasing incidence of Pre-eclampsia and the
need for close surveillance. Family history of
hypertension, followed by previous history of
Pre-eclampsia are strong risk factors predictive
of PE in the index pregnancy as found in this
study. First trimester mean arterial pressure
>87.5mmHg should be a red alert to follow up
patients closely for development of PE later. Mid-
trimester haematocrit>36.5% is predictive of PE.
Maternal risk factors, mean arterial blood
pressure and haematocrit as single parameters
moderately predicts PE. The combination of the
three parameters is a good diagnostic tool and
predictive of pre-eclampsia as early as first
trimester.

Recommendations

i. A more robust study spanning through
the year is recommended to validate
seasonal variation of the disease.

ii. A study quantifying and grading these
parameters is recommended to develop
a prediction module for risk assessment
and prediction of PE. This will be useful
even in low-resource settings for the
early identification of high-risk patients,
prompt referral, and treatment.

iii. The study should be performed in other
areas or different settings for validation
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