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Abstract

The clinical usefulness of serum placental growth factor (PIGF) as a predictive biomarker of
preeclampsia is currently being examined. However, there are still conflicting results in the
literature. We assessed the association between maternal low PIGF levels and the occurrence

and severity of preeclampsia. This was an analytical cross-sectional study conducted among 60
women with preeclampsia, and an equal number of matched normotensive pregnant women.
PIGF concentrations were analyzed using the ELISA method. Bivariate and multivariate analysis
was used to test for the association between low maternal PIGF levels and the occurrence of
preeclampsia and its severity. Statistical significance was reported at A<0.05. The study showed
that having a low maternal PIGF level (Adjusted OR 14.23; 95%CI 8.06, 29.71) together with
being primigravid (Adjusted OR 3.97; 95%CI 1.03, 6.18) and having an unbooked pregnancy
(Adjusted OR 8.07; 95%CI 2.06, 19.40) were independently associated with preeclampsia. We
established an association between low maternal PIGF levels and preeclampsia, but no similar
association with severe preeclampsia. The use of PIGF as a potential predictive marker and a
reliable screening tool may have a profound implication on the prevention of preeclampsia and the
subsequent reduction in its associated morbidity and mortality.
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Introduction

Preeclampsia is a pregnancy-specific multisystemic disorder that is characterized by the
occurrence of hypertension and significant proteinuria after 20 weeks of gestation in

a previously normotensive and non-proteinuric woman (Wang et al. 2009). Although
hypertension and proteinuria are the classical criteria used in the diagnosis of preeclampsia,
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other criteria are now considered as important (ACOG 2020). In that context, women are
now diagnosed as having preeclampsia in the presence of gestational hypertension but no
proteinuria if they present with any of the following severe features: new-onset headache
unresponsive to acetaminophen and not accounted for by alternative diagnoses or visual
disturbances; pulmonary edema; severe persistent right upper quadrant or epigastric pain
and not accounted for by alternative diagnoses; impaired liver function as indicated by
abnormally elevated blood levels of liver enzymes (to twice the upper limit of normal
concentration); renal insufficiency (serum creatinine concentration greater than 1.1 mg/dL or
a doubling of the serum creatinine concentration in the absence of other renal disease); or
thrombocytopenia (platelet count less than 100,000 x 109/L) (ACOG 2020). It is reported
to complicate about 3-5% of all pregnancies globally with varying incidence from place to
place (Trogstad et al. 2011). In Nigeria, the reported incidence varies between 4 and 17%
(Anorlu et al. 2005). It is one of the leading causes of maternal and perinatal morbidity and
mortality worldwide and remains a significant problem in most developing countries with
the highest morbidity and mortality rates (Osanyin et al. 2018).

Despite many decades of active research, the aetiology of preeclampsia is still largely
unknown (Gagnon et al. 2008), and this is mainly because the disorder is heterogeneous

and thus the pathogenesis can differ from woman to woman. Traditionally, clinicians

have relied mainly on historical risk factors such as increased maternal age, preexisting
medical disorders, and family history for determining which women are at increased risk of
developing the disease. However, the problem with this is that majority of women worldwide
with these risk factors do not develop the disease. An ideal biomarker of preeclampsia would
allow an accurate prediction during the first trimester as this will offer a wide window

of opportunity for the introduction of an effective institution that may help in disease
prevention or a reduction in severity for women who will eventually develop the disease
(Osanyin et al. 2018).

Central to the pathophysiologic abnormalities of preeclampsia is placental ischaemia leading
to the release of circulating factors such as placental growth factor (PIGF) that cause
extensive endothelial cell damage (Powe et al. 2011). PIGF, an angiogenic factor, is a
secondary marker of placental dysfunction commonly seen in preeclampsia (Griffin et al.
2015; Agrawal et al. 2019). In normal pregnancy, the maternal circulatory levels of PIGF
increase with gestation, with concentration reaching a peak at between 26 and 30 weeks and
subsequently declining towards term (Griffin et al. 2015). Numerous studies have, however,
shown a drop in the levels of PIGF before the development of preeclampsia, and also a
further drop in women who had severe disease (Shokry et al. 2010; Wortelboer et al. 2010;
Powe et al. 2011; Dover et al. 2013; Gosh et al. 2013; Moore Simas et al. 2014; Li et al.
2016). This reduction in PIGF level has been shown to occur throughout gestation and even
as early as the first trimester, a time when angiogenesis is critical for placental invasion, thus
providing evidence of its potential usefulness as a screening tool for predicting preeclampsia
(Agrawal et al. 2019).

The development of a prediction test for preeclampsia with the use of a biomarker such
as PIGF may have advantages over the largely unreliable clinical risk predictors or the
measurement of blood pressure and urinary protein which are evidence of an already
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established disease. However, there are still conflicting results on the clinical usefulness of
maternal serum PIGF levels as a screening test (Shokry et al. 2010; Wortelboer et al. 2010;
Dover et al. 2013; Gosh et al. 2013; Moore Simas et al. 2014; Li et al. 2016). This study,
therefore, generated preliminary data among Nigerian women by assessing the association
between maternal low serum concentrations of PIGF and the occurrence and severity of
preeclampsia as a way of examining the clinical significance of this important biomarker to
determine its usefulness as a worthwhile screening tool for this potentially life-threatening
disorder.

Materials and Methods

Study design and setting

This was an analytical cross-sectional study carried out among preeclamptic and
normotensive pregnant women seen at the Lagos University Teaching Hospital (LUTH)
between July 2020 and June 2021. LUTH is the teaching hospital of the College of Medicine
of the University of Lagos. It is the largest government-owned tertiary hospital in Lagos that
serves as a referral centre for most private and public hospitals in South-west Nigeria. The
hospital’s Obstetric unit conducts an average of 170 deliveries per month and manages an
average of 15 to 20 cases of preeclampsia in each of these months.

Study population

Study participants were consenting women in the third trimester of pregnancy diagnosed
with preeclampsia during their presentation at the hospital’s accident and emergency unit,
labour ward and ante-natal clinics, and their age and gestational age-matched normotensive
group. Criteria for inclusion in the study were women with a singleton fetus from 26

to 40 completed weeks of gestation, those with no known medical condition such as
hypertension, renal disease, diabetes mellitus, human immunodeficiency virus infection or
other symptomatic infections, and those who gave informed written consent to participate
upon an explanation of the nature and purpose of the study. Women who refused consent at
enrollment or withdrew their consents during the study were excluded.

Case definitions and study endpoints

Preeclampsia is defined as new-onset hypertension (systolic blood pressure 2140 mmHg or
a diastolic blood pressure =90 mmHg measured using an appropriate sized cuff repeatable
at least 4-6 hours apart) and proteinuria (=300 mg in 24 hours urine or =2+ on dipstick
urinalysis done on at least two random urine samples taken at least 4 to 6 hours apart) after
20 weeks gestation (ACOG 2013). Severe preeclampsia is defined as systolic blood pressure
of 2160 mmHg and/or diastolic blood pressure >110mmHg with proteinuria >3+ on dipstick
urinalysis or preeclampsia with any evidence of clinical (headache, photophobia, epigastric/
hypochondria pain) and/or laboratory (polycythemia, low platelet count, deranged renal
function with elevated uric acid or HELLP syndrome) dysfunction (ACOG 2013). HELLP
syndrome is the occurrence of haemolysis, elevated liver enzymes and low platelet in a
patient with a background history of preeclampsia (Kirkpatrick 2010). The study endpoints
are the associations between low maternal serum concentration of PIGF and the occurrence
and severity of preeclampsia. A low PIGF was defined as a concentration <140pg/mL
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derived from the average 5th percentile PIGF levels of 141.1pg/mL at 24-29 weeks and
139.3 pg/mL at 29-32 weeks gestational age obtained in the longitudinal study to identify
the ideal reference range of PIGF by Saffer and colleagues (Saffer et al. 2013).

Sample size determination

The sample size (N) for the study was determined using the formula (Charan and Biswan
2013):

28D (Zgs2 + Zﬁ)2
2

Using data from a previously published study (Li et al. 2016), the Standard Deviation (SD)
= 0.23 Multiple of Median (MoM), the unit normal deviate that corresponds to the desired
Type | error rate of 5% at 95% confidence interval (Z,/,) = 1.96, the desired type Il error
rate of 5% (Zp) = 0.98 and between-group mean difference in serum PIGF levels = 0.46
MoM. Making provision for a non-response rate of 5%, the minimum sample size required
for each study group was 59. However, a total sample size of 120 participants was enrolled
in the study comprising of 60 women with pre-eclampsia and an equal number of women
with healthy normotensive pregnancies as a comparison group.

Participants’ recruitment and data collection

Consecutively consenting women diagnosed with preeclampsia and their age- and
gestational age-matched normotensive counterparts were enrolled into the study after which
informed written consent was obtained from each participant upon counselling on the
nature and purpose of the study. Using a pretested interviewer-administered structured
questionnaire, we collected data on the participant’s sociodemographic status, gestational
age at enrolment, and body mass index (BMI; calculated as maternal weight [using the
actual pre-gestational or first-trimester measurement] in kilograms divided by the square of
height in meters). Gestational age was based on the date of the participant’s last menstrual
period and/or first- or early second-trimester ultrasound scan. Venous blood samples (3—-
4mLs) were obtained by venipuncture and then collected in special vacutainers containing
the anticoagulant Na-/K3-EDTA before transportation to the hospital main laboratory within
2 hours of collection. A serial number was assigned to each specimen container to

conceal the identity of the participants from the laboratory scientists. Samples were assayed
immediately or stored in 2mL aliquots at a temperature of —20°C until assayed for PIGF
concentration by a chemical pathologist, who was blinded to the clinical outcome, using
the solid-phase sandwich enzyme-linked immunosorbent assay (ELISA) (R&D Systems,
Minneapolis, MN, USA) with PIGF ELISA Kkit.

Statistical analysis

Data analyses were carried out using SPSS version 23.0 statistical package for

Windows (IBM, Armonk, NY), and descriptive statistics were computed for relevant
sociodemographic and clinical data. Quantitative data were tested for normality with the
Kolmogorov—-Smirnov test with Lilliefors’ significance correction. Associations between
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continuous variables were tested using the independent sample t-test (normal distribution)
or the Mann-Whitney U test (skewed data), whereas categorical variables were compared
using the x 2 test. Bivariate analysis was used to test for the association between low
maternal PIGF levels and the occurrence of preeclampsia and its severity. This was followed
by multivariate analyses using binary logistic regression models to examine the effects of
confounders on this relationship by building variables with a ~value <0.2 to remain in the
final model. Statistical significance was reported at A<0.05.

Ethical considerations

Results

The Health Research Ethics Committee of the Lagos University Teaching Hospital approved
this study before the commencement of participants’ recruitment (approval number ADM/
DCST/HREC/APP/1332). All participants were counselled before enrollment and read and
signed an informed consent form.

As shown in Table 1, there were statistically significant differences in parity (P=0.026),
booking status (P=0.015), systolic BP (P=0.007) and diastolic BP (P=0.018) between the
two groups of participants. There were no differences in participants’ age (P=0.429),
gestational age at enrolment (P=0.897), body mass index (BMI) (P=0.093), educational
level (P=0.521), and religion (P=0.456) between the two groups of participants. There was a
statistically significant association between low maternal PIGF levels below 140pg/mL and
preeclampsia (P=0.001).

In the multivariate analysis to adjust for possible confounders, having a low maternal PIGF
level (Adjusted OR 14.23; 95%CI 8.06, 29.71; P=0.001) together with being primigravid
(Adjusted OR 3.97; 95%CI 1.03, 6.18; P=0.039) and having an unbooked pregnancy
(Adjusted OR 8.07; 95%CI 2.06, 19.40; P=0.021) were independently associated with the
occurrence of preeclampsia among the study participants [Table 2].

Further subgroup analyses revealed that out of the 60 study participants with preeclampsia,
33.3% (n=20) had mild preeclampsia while 66.7% (n=40) had severe disease. The results

of the multivariate analysis shown in Table 3 revealed that advanced maternal age

(Adjusted OR 3.63; 95%ClI 2.25, 11.64; P=0.016) and not low maternal serum PIGF levels
(Adjusted OR 2.66; 95%CI 0.87, 7.68; P=0.087) had an independent association with severe
preeclampsia with no association recorded.

Discussion

The use of angiogenic factors as predictors of adverse pregnancy events is rapidly gaining
attention, and the introduction of maternal levels of (anti-) angiogenic factors such as PIGF
has been proposed to improve the prediction and/or clinical management of preeclampsia.
However, studies that examined this role have been largely experimental and the results
have been conflicting in nature with none of these conducted in Nigeria and Africa to our
knowledge (Shokry et al. 2010; Wortelboer et al. 2010; Dover et al. 2013; Gosh et al.
2013; Moore Simas et al. 2014; Li et al. 2016). This present study was conducted to assess
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and compare the maternal serum levels of PIGF in women with preeclampsia and their
healthy normotensive counterparts in the third trimester of pregnancy. We recorded that a
low maternal level of PIGF was significantly associated with preeclampsia while no similar
relationship was shown between PIGF levels and severity of preeclampsia.

The mean age of participants with preeclampsia in this study (30.3+5.2years) reflects

the unique characteristics of women in the urban setting of Lagos where the study was
conducted as women in this part of the country usually delay marriage and childbearing till
their third decade of life in pursuits of academic and career advancement. This is also similar
to the mean age of 31.9+4.5years we reported among the same cohort of participants in the
same clinical setting in Lagos (Osanyin et al. 2018) and the 31.1years reported in another
study conducted in an urban setting of London, the United Kingdom (Tsiakkas et al. 2015).
Our study in similarity to the studies conducted in Kampala, Uganda (Kiondo et al. 2012)
and Tokyo, Japan (Maeda et al. 2012), showed that nulliparity was significantly associated
with a high risk of preeclampsia. This was not unexpected since for the past 4 decades
nulliparity has been implicated as an important risk factor of preeclampsia (Long et al. 1979)
because the disease is generally considered a disease of the first pregnancy which is usually
characterised by a lack of immunological competence between fetoplacental and maternal
tissues (Sibai 2003).

The relationship between obesity and preeclampsia has been reported in diverse populations
around the world, an indication that this phenomenon is not limited to high-income countries
(Hossain et al. 2007; Hauger et al. 2008; Mbah et al. 2010). Evidence had also shown

that the development of preeclampsia is not limited to overweight and obese women as an
increase in BMI even within the normal range is also associated with an increased risk of the
disease (Bodnar et al. 2005) as reported in our current study. This is further buttressed by
the fact that weight loss significantly reduces the risk of preeclampsia (Grundy et al. 2008;
Abodeely et al. 2008). We reported a significant association between preeclampsia and
maternal booking status, and this may be explained by the lack of access to obstetric care
including antenatal care that would have allowed for risk-identification and institution of
preventive intervention early in pregnancy in the unbooked women population. Furthermore,
the urgent need for early delivery and the availability of neonatal intensive care facilities

in our clinical setting also made it the ideal destination for referral of women with
preeclampsia and other pregnancy complications by most private and government-owned
hospitals in Lagos and its environs.

Previous studies have reported an antecedent reduction in the levels of PIGF before the
clinical manifestation of preeclampsia (Shokry et al. 2010; Wortelboer et al. 2010; Dover

et al. 2013; Gosh et al. 2013; Moore Simas et al. 2014; Li et al. 2016). Even though our
current study was cross-sectional in design, we were also able to establish a statistically
significant relationship between low maternal PIGF concentrations and preeclampsia. This
is, however, at variance to the finding by Bersinger et al in their study that used a

similar design with placental tissue assay of PIGF and other markers from women with
preeclampsia and normotensive pregnancies (Bersinger et al. 2002). Advanced maternal age
>35 years was an independent risk determinant of preeclampsia in our study, in similarity
to the study conducted in Bulawayo, Zimbabwe (Ngwenya et al. 2019). This is because
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increasing chronological age and its accompanying vascular ageing lead to worsening
cardiovascular health and its attendant clinical manifestations including hypertensive
disorders in pregnancy. Furthermore, our assessment showed no independent relationship
between low serum PIGF levels and disease severity among preeclamptic women in this
study. This is at variance to other previous studies conducted in diverse populations all
over the world (Livingston et al. 2000; Moore Simas et al. 2014; Li et al. 2016). A major
limitation of this study is the difficulty in ascribing any causality based on the associations
reported due to the cross-sectional design of the study. The study has, however, generated
hypotheses that could be tested in future robust longitudinal studies starting from the
first trimester to assess the predictive accuracy of serum PIGF as a screening tool among
Nigerian pregnant women.

Conclusion

The study showed an association between low maternal PIGF levels and preeclampsia

with no similar independent association seen with the development of severe preeclampsia.
Although the exact aetiology of preeclampsia is still largely unknown, the reduction in the
levels of circulating angiogenic factors such as PIGF reported in women with preeclampsia
suggests the link between placental disease and systemic disorders such as preeclampsia.
The use of PIGF as a potential predictive marker and a reliable screening tool may have a
profound implication on the prevention of preeclampsia and the subsequent reduction in its
associated morbidity and mortality. However, there is a need for more robust longitudinal
studies to define the regulation of placental vascular development and the clinical usefulness
of maternal serum PIGF and other placental biomarkers as potential screening tools for
preeclampsia among black African women.

Acknowledgements

We are particularly grateful to the participating women in this study. We also appreciate our colleagues in the
Department of Obstetrics & Gynaecology of LUTH for their assistance in data collection during the study. This
work was supported in part by the Fogarty International Center of the National Institutes of Health under Award
Numbers D43TW010934, D43TW010134, and D43TW010543. The views expressed in this publication are those
of the authors and do not necessarily reflect the official views of the National Institutes of Health.

Data Availability

The data used in this study are available on request from the authors.

References

1. Abodeely A, Roye GD, Harrington DT, Cioffi WG. 2008. Pregnancy outcomes after bariatric
surgery: maternal, fetal, and infant implications. Surg Obes Relat Dis; 4(3): 464—71. [PubMed:
17974501]

2. ACOG 2020. Practice Bulletin, Number 222. Gestational Hypertension and Preeclampsia. Obstet
Gynecol; 135(6): e237-e260. [PubMed: 32443079]

3. ACOG 2013. Hypertension in pregnancy. Report of the American College of Obstetricians and
Gynecologists” Task Force on Hypertension in Pregnancy. Obstet Gynecol; 122(5): 1122-31.
[PubMed: 24150027]

J Obstet Gynaecol. Author manuscript; available in PMC 2023 August 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

OLUWOLE et al.

10.

11.

12.

13.

14.

15.

16.

17.

18.
19.
20.

21.

22.

23.

24.

Page 8

. Agrawal S, Shinar S, Cerdeira AS, Redman C, Vatish M. 2019. Predictive Performance of PIGF

(Placental Growth Factor) for Screening Preeclampsia in Asymptomatic Women: A Systematic
Review and Meta-Analysis. Hypertension; 74(5): 1124-35. [PubMed: 31522621]

. Anorlu RI, lwuala NC, Odum CU. 2005. Risk factors for pre-eclampsia in Lagos, Nigeria. Aust N Z

J Obstet Gynaecol; 45(4): 278-82. [PubMed: 16029292]

. Bersinger NA, Groome N, Muttukrishna S. 2002. Pregnancy-associated and placental proteins in

the placental tissue of normal pregnant women and patients with pre-eclampsia at term. Eur J
Endocrinol; 147(6): 785-93. [PubMed: 12457454]

. Bodnar LM, Ness RB, Markovic N, Roberts JM. 2005. The risk of preeclampsia rises with

increasing prepregnancy body mass index. Ann Epidemiol; 15(7): 475-82. [PubMed: 16029839]

. Charan J, Biswan T. 2013. How to calculate sample size for different study designs in medical

research. Indian J Psychol Med; 35(2): 121-6. [PubMed: 24049221]

. Dover N, Gulerman HC, Celen S, Kahyaoglu S, Yenicesu O. 2013. Placental growth factor: as an

early second trimester predictive marker for preeclampsia in normal and high-risk pregnancies in a
Turkish population. J Obstet Gynaecol India; 63(3): 158-63. [PubMed: 24431629]

Gagnon A, Wilson RD, Audibert F, Allen VM, Blight C, Brock JA, et al. 2008. Obstetrical
complications associated with abnormal maternal serum markers analytes. J Obstet Gynaecol Can;
30(10): 918-49. [PubMed: 19038077]

Ghosh SK, Raheja S, Tuli A, Raghunandan C, Agarwal S. 2013. Is serum placental growth factor
more effective as a biomarker in predicting early onset preeclampsia in early second trimester than
in first trimester of pregnancy? Arch Gynecol Obstet; 287(5): 865—73. [PubMed: 23224699]
Griffin M, Seed PT, Webster L, Myers J, MacKillop L, Simpson N, et al. 2015. Diagnostic
accuracy of placental growth factor and ultrasound parameters to predict the small-for-gestational-
age infant in women presenting with reduced symphysis-fundus height. Ultrasound Obstet
Gynecol; 46(2): 182-90. [PubMed: 25826778]

Grundy MA, Woodcock S, Attwood SE. 2008. The surgical management of obesity in young
women: consideration of the mother’s and baby’s health before, during, and after pregnancy. Surg
Endosc; 22(10): 2107-16. [PubMed: 18622565]

Hauger MS, Gibbons L, Vik T, Belizan JM. 2008. Prepregnancy weight status and the risk of
adverse pregnancy outcome. Acta Obstet Gynecol Scand; 87(9): 953-9. [PubMed: 18720038]
Hossain P, Kawar B, El Nahas M. 2007. Obesity and diabetes in the developing world--a growing
challenge. N Engl J Med; 356(3): 213-5. [PubMed: 17229948]

Livingston JC, Chin R, Haddad B, McKinney ET, Ahokas R, Sibai BM. 2000. Reductions

of vascular endothelial growth factor and placental growth factor concentrations in severe
preeclampsia. Am J Obstet Gynecol; 183(6): 1554—7. [PubMed: 11120527]

Kiondo P, Wamuyu-Maina G, Bimenya GS, Tumwesigye NM, Wandabwa J, Okong P. 2012. Risk
factors for pre-eclampsia in Mulago Hospital, Kampala, Uganda. Trop Med Int Health; 17(4):
480-7. [PubMed: 22151898]

Kirkpatrick CA. The HELLP syndrome. Acta Clin Belg. 2010: 91-7. [PubMed: 20491358]

Li L, Zheng Y, Zhu Y, Li J. 2016. Serum biomarkers combined with uterine artery Doppler in
prediction of preeclampsia. Exp Ther Med; 12(4): 2515-20. [PubMed: 27698752]

Long PA, Abell DA, Beischer NA. 1979. Parity and pre-eclampsia. Aust N Z J Obstet Gynaecol;
19(4): 203-6. [PubMed: 295636]

Maeda Y, Kaneko K, Ogawa K, Sago H, Murashima A. 2021. The effect of parity, history of
preeclampsia, and pregnancy care on the incidence of subsequent preeclampsia in multiparous
women with SLE. Mod Rheumatol; 31(4):843-8. [PubMed: 32990121]

Mbah AK, Kornosky JL, Kristensen S, August EM, Alio AP, Marty PJ, et al. 2010. Super-obesity
and risk for early and late pre-eclampsia. BJOG; 117(8): 997-1004. [PubMed: 20482533]

Moore Simas TA, Crawford SL, Bathgate S, Yan J, Robidoux L, Moore M, et al. 2014. Angiogenic
biomarkers for prediction of early preeclampsia onset in high-risk women. J Matern Fetal Neonatal
Med; 27(10): 1038-48. [PubMed: 24066977]

Ngwenya S, Jones B, Mwembe D. 2019; Determinants of adverse maternal and perinatal outcomes
in severe preeclampsia and eclampsia in a low-resource setting, Mpilo Central Hospital, Bulawayo,
Zimbabwe. BMC Res Notes; 12(1): 298. [PubMed: 31138305]

J Obstet Gynaecol. Author manuscript; available in PMC 2023 August 01.



1duosnue Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

OLUWOLE et al.

25.

26.

217.

28.

29.

30.

31.

32.

33.

Page 9

Osanyin GE, Okunade KS, Oluwole AA. 2018. Association between serum CA125 levels in
preeclampsia and its severity among women in Lagos, South-West Nigeria. Hypertens Pregnancy;
37(2): 93-7. [PubMed: 29718786]

Powe CE, Levine RJ, Karumanchi SA. 2011. Preeclampsia, a disease of the maternal endothelium:
the role of antiangiogenic factors and implications for later cardiovascular disease. Circulation;
123(24): 2856-69. [PubMed: 21690502]

Saffer C, Olson G, Boggess KA, Beyerlein R, Eubank C, Sibai BM; NORMALS Study Group.
2013. Determination of placental growth factor (PIGF) levels in healthy pregnant women without
signs or symptoms of preeclampsia. Pregnancy Hypertens; 3(2): 124-32. [PubMed: 26105949]
Shokry M, Bedaiwy MA, Fathalla MM, Alsemary A, Elwakil S, Murphy A. 2010. Maternal serum
placental growth factor and soluble fms-like tyrosine kinase 1 as early predictors of preeclampsia.
Acta Obstet Gynecol Scand; 89(1): 143-6. [PubMed: 20021269]

Sibai BM. 2003. Diagnosis and management of gestational hypertension and pre-eclampsia. Obstet
Gynecol; 102(1): 181-92. [PubMed: 12850627]

Trogstad L, Magnus P, Stoltenberg C. 2011. Pre-eclampsia: Risk factors and causal models. Best
Pract Res Clin Obstet Gynaecol; 25(3): 329-42. [PubMed: 21349772]

Tsiakkas A, Duvdevani N, Wright A, Wright D, Nicolaides KH. 2015. Serum placental growth
factor in the three trimesters of pregnancy: Effects of maternal characteristics and medical history.
Ultrasound Obstet Gynecol; 45(5): 591-8. [PubMed: 25653039]

Wang A, Rana S, Karumanchi SA. 2009. Preeclampsia: the role of angiogenic factors in its
pathogenesis. Physiology (Bethesda); 24: 147-58. [PubMed: 19509125]

Wortelboer EJ, Koster MP, Cuckle HS, Stoutenbeek PH, Schielen PC, Visser GH. 2010. First-
trimester placental protein 13 and placental growth factor: markers for identification of women
destined to develop early-onset pre-eclampsia. BJOG; 117(11): 1384-9. [PubMed: 20840693]

J Obstet Gynaecol. Author manuscript; available in PMC 2023 August 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

OLUWOLE et al.

Page 10

Impact statement
What is already known on this subject?

The utility of serum placental growth factor (PIGF) as a predictive biomarker of
preeclampsia is currently being examined, however, there are conflicting results of its
clinical usefulness in the literature.

What do theresults of thisstudy add?

This study that assessed the association between maternal low PIGF levels and the
occurrence and severity of preeclampsia showed that having a low maternal PIGF level
together with being primigravid and having an unbooked pregnancy were independently
associated with the occurrence of preeclampsia. However, we were unable to establish
any significant relationship between maternal PIGF and the severity of preeclampsia.

What aretheimplications of these findingsfor clinical practice and/or further
research?

We opined that the use of PIGF as a potential predictive marker and a reliable screening
tool may have a profound clinical implication on the prevention and reduction in

the associated morbidity and mortality of preeclampsia. However, there is an urgent
need for more robust longitudinal studies to define the regulation of placental vascular
development and the clinical usefulness of maternal serum PIGF and other placental
biomarkers as potential screening tools for preeclampsia among black African women.
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Table 1:

Baseline characteristics of study participants (n:120).a

Characteristics Preeclamptic Normotensive  P-value
n=60 n=60

Median GA at enrolment (weeks) 34.0 (29.0-34.0) 35.0(33.0-39.0)  0.897

Age (years) 30.3+5.2 31.4+4.3 0.429

Parity 1.0 (0.0-2.0) 3.0 (0.0-2.0) 0.026

BMI (kg/m?) 29.4 (22.6-32.5) 23.9 (21.7-28.4) 0.093

Systolic blood pressure (mmHg) 175.3+23.3 103.4+7.9 0.007

Diastolic blood pressure (mmHg) 139.5+15.2 72.2+11.3 0.018

Educational level 0.521

Primary 0(0.0) 1(1.7)

Secondary 24 (40.0) 21 (35.0)

Tertiary 36 (60.0) 38(63.3)

Religion 0.456

Christianity 33 (58.9) 36 (58.6)

Islam 23 (41.1) 24 (41.4)

Booking status 0.015

Booked 16 (26.7) 46 (76.7)

Unbooked 44 (73.3) 14 (23.3)

PIGF levels 0.001

Low (<140pg/mL) 52 (86.7) 1(1.7)

Normal (=140pg/mL) 8(13.3) 59 (98.3)

Page 11

Abbreviations: BMI, body mass index (calculated as weight in kilograms divided by the square of height in meters), GA, gestational age; PIGF,

placental growth factor.

la\/alues are given as mean = SD, median (interquartile range), or number (percentage), unless indicated otherwise.
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Table 2:

Page 12

Multivariate analyses of the association between participants’ characteristics and development of preeclampsia

(n=120).
Characteristics Adjusted OR 95%ClI P-value
Parity
Nulliparous 3.97 1.03-6.18 0.039
Multiparous 1.00 Ref.
BMI (kg/m?)
225.0 10.44 6.32-17.29 0.007
<25.0 1.00 Ref.
Booking status
Unbooked 8.07 2.06-19.40  0.021
Booked 1.00 Ref.
PIGF levels
Normal 14.23 8.06-29.71  0.001
Low 1.00 Ref.

Abbreviations: PIGF, placental growth factor; OR, odds ratio; CI, confidence interval
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