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Objective

To evaluate the effectiveness of PIGF-POC (Triage®) testing in predicting preeclampsia in
high-risk pregnant women (20-24 weeks gestation) and compare outcomes with historical

controls.
Background

Preeclampsia (PE) remains a leading cause of maternal and perinatal morbidity and mortality
worldwide, affecting approximately 3% to 5% of all pregnancies and representing the most
prevalent medical complication during gestation. It is associated with a combined maternal
and perinatal mortality rate of around 10%.1 PE often presents with atypical features and can
progress rapidly, necessitating prompt recognition and intervention. Potential complications
include eclampsia, HELLP syndrome, fetal growth restriction, and intrauterine fetal demise.
Identified risk factors include primiparity, multifetal gestation, and preexisting conditions
such as obesity, chronic hypertension, renal disease, and autoimmune disorders.' The
International Society for the Study of Hypertension in Pregnancy (ISSHP) recommends
incorporating angiogenic biomarkers, such as placental growth factor (PIGF), into clinical
assessments to enhance diagnostic accuracy. Nevertheless, further research is required to
validate the routine implementation of these biomarkers, with the overarching goal of

reducing adverse outcomes through timely and accurate diagnosis and management.?

Pathophysiology of PE

PE arises from abnormal placentation, including:
e Incomplete spiral artery remodelling
e Oxidative and hydrostatic injury

e Endothelial dysfunction

This leads to systemic maternal inflammation and vascular pathology.
Role of PIGF in early prediction of PE
Placental Growth Factor (PIGF) is a biomarker of placental dysfunction, with reduced levels in

early-onset severe preeclampsia and fetal growth restriction. Between 20 and 34+6 weeks of
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gestation, PIGF enhances diagnostic accuracy, demonstrating high sensitivity (94.5%) and
specificity (95%) for early-onset pre-eclampsia3. PIGF testing guides decisions on
surveillance and referral, improving outcomes. The Triage PIGF assay on POC shows superior

performance, enabling earlier detection and targeted surveillance.4

Integrating PIGF testing into antenatal care enables the earlier detection of complications

and improved outcomes in preeclamptic mothers through targeted surveillance.
Materials and Methods

This single-center prospective observational study was conducted at Milann Hospital,
Bengaluru, from April 2012 to April 2014. It enrolled 313 pregnant women, mostly high-risk
(80%), with conditions like thrombophilia, hypothyroidism, autoimmune disorders like SLE,
and hypertension. Participants underwent PIGF screening using (Triage®) and uterine artery
Doppler studies between 20 and 24 weeks of gestation. PIGF levels below the 5th percentile
were considered test-positive.® The study aimed to evaluate the effectiveness of PIGF

screening in predicting preeclampsia in this high-risk population.

Triage PIGF Percentile (pg/mL)

GABIn N 5th % 50th % 95th %
GA<19 276 56.2 123 365
19<GA<24 324 62.9 154 452
24<GA<29 359 130 407 1296
29<GA<32 377 128 494 1460
32<GA<35 416 70.4 399 1406
GA>35 455 14.6 53.9 327

Table 1: Gestational age-based PIGF reference centiles (5th, 50th, 95th) from the Triage®

POC insert (2009), which was used as a reference for risk stratification in the patients.

Participants were followed longitudinally for adverse pregnancy outcomes, including the
development of preeclampsia, fetal growth restriction (FGR), and intrauterine fetal demise
(IUFD) in the same lines as in the Pelican Study.6 Women who tested positive with low PIGF
were subjected to enhanced surveillance protocols, which included initiation or titration of
antihypertensive therapy where appropriate, serial fetal growth scans, Doppler assessments,
and modified biophysical profiles, customized according to the gestational age and severity

of the condition.

To evaluate the impact of PIGF-based risk stratification, maternal and fetal outcomes of test-
positive participants were compared with those of 100 historical controls who had

delivered prior to the adoption of PIGF testing at the same institution.

Results
e PIGF demonstrated predictive value for preeclampsia in specific subgroups,
including patients with thrombophilia (15/26; p=0.065) and hypothyroidism
(18/26; p=0.069), which were close to significance.
e Effective lead time (the interval between test positivity and clinical diagnosis) was
significantly prolonged in the PIGF-positive group, as shown by a marked difference

in mean ranks (p <0.05, Mann-Whitney test).
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¢ Among patients who developed preeclampsia with severe features, the lead time
was notably longer (p=0.0001), offering a critical window for intervention,
compared to historical controls.

e Interestingly, 61% of PIGF-positive patients were uterine artery Doppler screen
negative, highlighting PIGF’s ability to identify at-risk pregnancies that Doppler may
miss.

e -Among women who developed PE with severe features, those identified via PIGF
testing and subjected to close surveillance delivered at higher gestational ages and
had improved birth weights compared to historical controls.

e Patients with very low PIGF levels (<12 pg/ml) showed improved outcomes following
aggressive monitoring, with a lead time of 4-7 weeks, enabling delivery closer to the
threshold of viability.

e However, 13.3% (4/30) of PIGF-positive patients did not develop PE, and three PIGF-
negative patients developed severe PE, all of whom were carrying twin pregnancies,

suggesting unique dynamics in multifetal gestation.

Prospective Analysis Scpfgn Historical Control-PIGF
Positive unknown
PE, 26
PIGF
Screen
Negativ
e, 287

Figure 1: Summary of Statistics

Positive 11
Negative 15 8 23
Total 26 25 51

Table 2: Patients with Thrombophilia (p=0.065)

Positive 8
Negative 18 11 29
Total 26 25 51

Table 3: Patients with Hypothyroidism (p=0.069)

Number Mean Sum of

Rank Rank
PIGF positive 16 20.12 322.00
(<12 pg/mL)
Control (PE with 13 8.69 113.00
severe features)
Total 29
p=0.0001

Table 4a and 4b: Mann-Whitney Test for Lead Time
(Test to Delivery Time)
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Graph for Table 4a: Mann-Whitney Test for Lead Time (in weeks) - in PIGF positive
cases (<5th centile for GA) vs controls who developed PE
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Graph for table 4b: Mann-Whitney Test for Lead Time (in weeks) - in PIGF very-low
positive cases (<12 pg/mL) vs controls who developed PE with severe features
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Figure 2: Trends in Gestational Age at Delivery and Birth Weight in those with
Preeclampsia with severe features (PIGF positive vs Controls with PE)

Uterine Artery Doppler in PIGF Screen Positive Preeclampsia

M Positive
7 Negative

Figure 3: Uterine Artery Doppler in PIGF-POC positive Preeclampsia
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Lead Time No. of Cases | Birth Weight No. of Cases
(weeks) (kg)
4 0.5

2 2
5 2 0.75 1
6 1 1.7 1
7 1 213 2
Total 6 Total 6
(weeks)
25 1
26 1
28 1
30 1
35 1
36 1
Total 6

Table 5: Cases with Very Low PIGF (<12 pg/ml)

Uterine Artery Doppler Intra Uterine Fetal Demise

Uterine Artery Doppler Intra Uterine Fetal Demise

Figure 4: Uterine Artery Dopplers and Perinatal Outcome in those cases with very low
PIGF (<12 pg/ml).
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Discussion
Preeclampsia remains a significant global health challenge, and early diagnosis using reliable

biomarkers is essential to improve maternal and fetal outcomes. Early diagnosis is key—but
traditional tools don’t always catch it in time. Placental Growth Factor (PIGF), a novel
angiogenic marker, shows promising predictive value and enhances clinical decision-making
through timely surveillance and intervention. As a novel angiogenic biomarker, PIGF offers a
more precise way to identify at-risk pregnancies earlier. In our study, it proved especially
helpful in high-risk women, even detecting cases missed by standard Doppler scans. By
enabling timely intervention and closer monitoring, PIGF testing led to better outcomes,
including higher birth weights and longer gestation. It’s a step toward more proactive,

personalized prenatal care.

Key Takeaways from Our Study:

e PIGF is a biomarker of placental dysfunction with reduced levels in early-onset severe
preeclampsia and fetal growth restriction.

e Between 20 and 34+6 weeks, PIGF enhances diagnostic accuracy with high sensitivity
(94.5%) and specificity (95%) for early-onset preeclampsia.

e PIGF testing guides decisions on surveillance and referral, improving outcomes.

e The Triage PIGF assay is more effective, enabling earlier detection and targeted
surveillance when compared to historical controls who were monitored without the
test.

Larger multicentric studies are needed to validate the utility of second-trimester PIGF

screening and support its broader clinical implementation.
Conclusion

PIGF-POC (Triage®) testing is a powerful tool for predicting and managing preeclampsia,

especially in resource-limited settings.
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