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ABSTRACT

Background: Hypertensive disorder of pregnancy (HDP) is the leading cause of maternal and perinatal mortality and
morbidity. Among all maternal deaths, 19% deaths are due to hypertension in pregnancy. To calculate HDP gestosis
score in women diagnosed with hypertensive disorder of pregnancy and find its correlation with severity of disease.
Methods: The study was conducted in the department of obstetrics and gynaecology, Pt. INM Medical College Raipur.
It is a hospital based prospective observational study. Women with hypertensive disorder of pregnancy admitted in
hospital after 20 weeks of gestation were taken as study population. Previous ANC records and medical records were
analysed and direct questions were asked to collect data and HDP gestosis score was calculated and its correlation with
severity of hypertensive disorder was seen.

Results: The mean HDP gestosis score in patients of GHTN, Preeclampsia, Eclampsia, HELLP Syndrome was 4.28,
4.38, 4.36 and 3.5 respectively (p value 0.857- no significant association). Patients with BMI>30, excessive weight
gain during pregnancy, obesity and patients with previous history of HDP have greater risk of developing severe form
of disease.

Conclusions: HDP gestosis score is not a good indicator to detect severity of disease though it helps in identification

of hypertensive disorder of pregnancy.
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INTRODUCTION

Around 5 to 10 percent of pregnancies might become
complicated by hypertensive disorders of pregnancy
(HDP), which together with haemorrhage and infection
make up the lethal trio that increases maternal mortality
and morbidity.! The prevalence of Pre-eclampsia(PE) in
India is 11%.2 Although the precise pathophysiology is
still unclear, it has been related to aberrant trophoblast cell
invasion, inflammation, unfavourable endothelial cell
injury and compromised coagulation and fibrinolysis
systems.? The pathophysiology and aetiology are multi
factorial.® Pre-eclampsia (PE) is caused by a number of

factors, including genetic, immunological, inflammatory
and systemic endothelial damage.* The pathophysiology
of pre-eclampsia has been explained by various
mechanisms such as abnormal spiral artery remodeling,
improper trophoblast differentiation and abnormal
trophoblast growth, abnormal placentation with the
resulting hypoxia, placental hypo perfusion and ischemia.*

Continuous efforts are made to conduct screening tests so
that prompt preventive and prophylactic therapies can be
tried to avoid such pregnancy-related problems. The
National Institute for Health (NICE), UK and the
American College of Obstetrics currently use maternal
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demographic information and medical history to determine
risk factors for hypertensive disorder.* NICE
recommendations state that women with two moderate risk
factors (nulliparity, age greater than 40, BMI greater than
35 kg, family history of pre-eclampsia and inter-pregnancy
interval greater than ten years) or any one high risk factors
(hypertensive disorder of previous pregnancy, chronic
hypertension, chronic renal disease, diabetes mellitus or
autoimmune disease) should be regarded as having a high
risk of developing pre-eclampsia.’

ACOG recommends 81 mg/day of aspirin from 12 weeks
of pregnancy for women with one or more high risk
factors(history —of pre-eclampsia, renal disease,
autoimmune disease, diabetes mellitus and chronic
hypertension) or more than one of moderate risk
factors(first pregnancy, age>35years, BMI>30kg/m?,
family history of pre-eclampsia).* Further screening with
Biochemical markers, uterine artery doppler, doppler
examination of ophthalmic artery and SFLT/PIGF RATIO
can be done for at risk population.

For the purpose of screening of hypertensive disorder in
pregnancy (HDP), the HDP gestosis score is an objective,
dynamic and straightforward quantification of maternal
risk factors.®

The present study is to know the correlation of HDP
gestosis score with severity of disease in hypertensive
disorder of pregnancy if any. This study may help in
prevention of complication related to severe disease in a
low resource setting.

METHODS

Present prospective cohort observational study was
conducted from July 2021 to December 2022 in the
department of obstetrics and gynecology in Pt. JNM
Medical college of Raipur, Chhattisgarh, India.

157 cases with hypertensive disorder of pregnancy
admitted in department of obstetrics & gynaecology were
taken as study population after taking informed consent.
Cases with chronic hypertension not developing pre-
eclampsia were excluded. The control group had 50
patients all were non hypertensive and around 75.5 %
were with gestational age 0f>37 weeks,18.4% between 28-
34 weeks, 2% between 34-37 weeks and 4.1%between
gestational age of 40-42 week. Both the cases and control
were patients who were treated in wards and labour room
on inpatient basis and outpatient were not included in the
study.

Age, gravida, parity, inter pregnancy interval, duration of
cohabitation, duration of marriage, previous menstrual
cycle, conception with or without the use of ART, family
history of pre-eclampsia or cardiovascular disease and
self-birth weight, past medical or surgical intervention
were questions that were asked to record data. The
following conditions were looked in the ANC records and
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prior medical records: Hb%, BMI, Serum lipid profile,
Thyroid status, PCOS, diabetes mellitus, Chronic
hypertension, Mental illness (including mood, anxiety
disorders or on medications like antidepressants,
anxiolytics), Chronic Kidney Disease, pregnancy history
with HDP, diagnosed autoimmune conditions such as
SLE, APLA and thrombophilia.

Blood pressure of the patient was taken in sitting position
with their arms well supported at the level of heart and an
appropriate sized adult cuff was used to record blood
pressure after 5 minutes of rest in both the arms
simultaneously. Two sets of recordings taken at 1 minute
interval and MAP was calculated.

Excessive maternal weight gain was considered based on
the revised gestational weight gain guidelines given by the
Institute of Medicine (IOM) that are based on pre
pregnancy BMI ranges from underweight, normal weight ,
overweight and obese women recommended by the world
health organization.” Trimester wise weight gain could not
be assessed as the study was conducted in a tertiary care
centre and many unbooked cases were part of the study.

Pre-eclampsia screening and prediction using the HDP
Gestosis Score: Dr. Gorakh Mandrupkar created a risk
model known as the HDP-gestosis score, which was later
improvised by a committee that included Dr. Sanjay
Gupte, Dr. Suchitra Pandit, Dr. Alpesh Gandhi and Dr.
Girija Wagh.® This score accounts for all past and present
risk factors in a pregnant woman depending on how
seriously they contribute to the development of pre-
eclampsia, risk factors are assigned a score of 1, 2 or 3.
Through a thorough history and examination of the
woman, a final score is determined. A pregnant woman is
classified as "at risk for pre-eclampsia™ if her total score
is 3 or higher and managed accordingly.®

Using the app (https://m.apkpure.com/hdp-gestosis-
score/hdp.gestosis.score), gestosis score was calculated
after taking into account all risk factors and it was then
divided into three categories: mild (score of 1), moderate
(score of 2) and high risk (score of equal to or more than
3) for the development of HDP.®

For each patient, a total score was computed once the
gestosis score's parameters were all evaluated based on
their history and investigations. The risk factors that can
result in an HDP Gestosis score of 1, 2 or 3 are displayed
in Table 1. Patients with GHTN were considered as mild
form while PE, Eclampsia(E) and HELLP syndrome were
taken as moderate to severe form of disease. Statistical
analysis was carried out using statistical packages for IBM
SPSS vs 22 for windows.

RESULTS
The majority (45.2%) of HDP cases were in the age range

of 21 to 25 years, with a mean age of 25.58+-4.76. Only
7.6% cases belonged to age>35 years of age. 86.6% cases
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were literate and 61% cases belong to rural background.

75.8% belong to middle socioeconomic status. 63.1% of MEAN BLOOD PRESSURE

study population was primigravida and it was observed 180

that HDP is more common in primigravida than 160 — 180

multigravida. y 140 -
2 120 — 1931 199:¢ }‘i"“

Mean weight in study population was 62.87+9.23kg, mean x ! S — :

BMI in HDP study population was 27.50+3.82kg/m?2. é

52.24% cases were between gestational age (GA) of 37-40 =

week followed by gestational age of 28-34 weeks (31%).

In similar manner among controls maximum number of : GHTN BREECLAMPSIA FGIAMPSA  HELLP SYNDROME

women presented with GA>37 weeks (58.57%). HDP TYPE OF HYPERTENSIVE DISORDER OF PREGNANCY

cases were divided in 4 subgroups, Preeclampsia (49.97%)

is the most common hypertensive disorder in study e SBP e DBP e MAP

population followed by GHTN (33.8%), eclampsia (14%),

2.5% with HELLP Syndrome. . . .
’ y Figure 1: Mean blood pressure in hypertensive group.

The SBP, DBP, MAP have p value 0.002, 0.015, 0.004

respectively when compared in all 4 subgroups of HDP. HDP Gestosis score
Difference is statistically very significant. Gradual rise of

blood pressure is seen from mild to severe form of disease 45-

(Figure 1). 4
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In the hypertensive group, the mean HDP score is 4.32

compared to 1.5 in the control group, with a p value of
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0.001 being statistically very significant (Figure 2). Mean é = MESEER
HDP Gestosis score in HDP subgroups were found to be- ¢ B Control
GHTN 4.28, Preeclampsia 4.38, Eclampsia 4.36 and 157
HELLP Syndrome 3.50 which was statistically not H
significantly different. 05-

Al
31/157 (20.4% cases) had score<2 but these cases Mean Gestosis scare

developed hypertensive disorder of pregnancy, out of
which 11 patients developed GHTN, 15 developed pre-
eclampsia and 2 patients even had eclampsia and 3 cases
presented with HELLP syndrome (Table 2).

Figure 2: Mean HDP gestosis score between
hypertensive group and control.

All teenagers participated had hypertensive disorder of
pregnancy and 61% cases among participants with age>35
years had pre-eclampsia. 22% of total study population in
HDP group had maternal anemia. Non hypertensive cases
were not anemic (Table 3).
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Primigravida and obesity were common risk factor in all
cases of hypertension. Inter pregnancy interval>5 years is
found to be risk factors common in cases of GHTN and
Eclampsia. Multifetal pregnancy is associated with
development of GHTN.

Sensitivity
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Risk factors like age>35 years, dyslipidaemia, maternal
hypothyroidism and hypertensive disorder in previous
pregnancy were seen in development of preeclampsia. All
patients with hypertensive disorder have MAP>85.

The ROC curve drawn between mild and moderate-severe
form of disease shows a sensitivity+specificity=4.5, Area
under curve (AUC) 0.543 (Figure 3) in comparison to
sensitivity+specificity of 5.5 and AUC 0.6 for ROC curve
drawn between cases and control.

1 - Specificity

Figure 3: ROC curve of HDP gestosis score in mild
and moderate-severe disease.
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Table 1: HDP gestosis score.

' Risk factors Score
_ Age older than 35years
Age younger than 19 years
Maternal anemia
Obesity (BMI1>30)
Primigravida
Short duration of paternity
Woman born as small for gestational age
Family history of cardiovascular disease
PCOS
Interpregnancy interval>5 years
Conceived with art (IVF/ICSI)
MAP>85
Chronic vascular disease (Dyslipidimea)
Excessive weight gain during pregnancy
Maternal hypothyroidism
Family H/O preeclampsia
Gestational diabetes mellitus
Multiple Pregnancy
Obesity BMI1>35
Hypertensive disease during previous pregnancy
Pregestational Diabetes Mellitus
Chronic hypertension
Mental disorder
Inherited/acquired thrombophilia
Maternal chronic kidney disease
Autoimmune disease (SLE/APLAS/RA)
Pregnancy with ART (OD or Surrogacy)

wwlwwlwwlwNndodo N R R R R R R R R R R Rk e

Table 2: Comparison of HDP gestosis score in study population.

\ HDP gestosis score Control Hypertensive group
GHTN Preeclampsia Eclampsia HELLP Syndrome
1 16 0 1 0 0
2 9 11 15 2 g
3 1 18 16 5 0
4 0 12 25 9 0
5 0 4 9 2 1
6 0 3 4 5 0
7 0 2 3 0 0
8 0 2 0 0 0
9 0 0 4 0 0
10 0 0 0 0 0
11 0 0 0 0 0
12 0 2 1 0 0
Minimum score 1 2 1 2 2
Maximum score 3 12 12 6 6
Mean HDP gestosis 4 54,063 4.28+2.20 4.38+2.06 4.36+1.25 3.50+1.73

score
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Table 3: Descriptive statistics of HDP gestosis score in the four groups.

Pre-

. Control . Eclampsia

Risk factor (n=50) eclampsia (n=22)

1 Age >35 years 18 0 6 11 1 0

2 Age <19 years 10 0 4 5 1 0

3 Maternal anemia 35 0 7 18 8 2

4 Obesity (BMI1>30) 22 2 6 11 4 1

5 Primigravida 62 19 18 30 13 1
Short duration of sperm

6 exposure (Cohabitation) 29 0 9 15 5 0
Women born as small for

J gestational age 0 0 0 0 0 0

8 Fam!Iy history of 6 0 0 1 5 0
cardiovascular disease

9 Polycystic ovary syndrome 18 0 0 3 15 0

10 Inter pregnancy interval 14 0 0 6 8 0

11 Conceived after ART 2 0 1 0 1 0

12 Chromg vaspular disease 43 2 19 29 5 0
(dyslipidemia)

13 Ex_ce_sswe maternal weight 10 2 4 4 2 0
gain in pregnancy

14 Maternal hypothyroidism 21 6 11 3

15 Family hlstpry of 1 0 0 1 0 0
preeclampsia

16 Gestgtlonal diabetes 4 0 1 0 3 0
mellitus

17 Obesity (BMI1>30) 115 0 36 60 19 0

18 Multifetal pregnancy 5 2 5 0 0

19 Hypgrtenswe disorder in 18 5 2 13 3 0
previous pregnancy

20 Preg_estatlonal diabetes 3 0 1 5 0 0
mellitus

21 Chronic hypertension 5 2 1 3 1 0

22 Mental disorder 1 0 1 0 0 0
Inherited acquired

& thrombophilia ; ; ; ; ; s

24 Maternal chronic kidney 0 0 0 0 0 0
disease

25 Autoimmune SLE/RA 0

26 Pregnancy with ART 0 0 0 0 0

DISCUSSION referrals from the periphery. HDP gestosis score was

Hypertensive disorder of pregnancy remains one of the
most important cause for maternal mortality and
morbidity. Early identification of hypertensive disorder
and its corrective measures to prevent further complication
can reduce the disease burden. It was observed in the
present study that pre-eclampsia (49.7%) is the most
common form of hypertensive disorder. Similar results
were found in study conducted by Romero et al, where
37.3% presented with GHTN and 62.7% had pre-
eclampsia.® The incidence of severe form of disease was
more in comparison to GHTN as the centre caters a lot of
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employed as a straightforward, objective method of
quantifying maternal risk variables for HDP screening.
The mean HDP gestosis score in hypertensive group is
more in comparison with control group which signifies
HDP gestosis score is a simple tool which can be used by
health care worker and score>/=3 predicts the possibility
of developing HDP. In present study the HDP gestosis
score in most of hypertensive patients were more than >/=3
but it was also found that cases with score <2 also
developed hypertensive disorder of pregnancy. This may
be due to the fact that certain risk factors are dynamic and
there can be recall bias for certain risk factors. So, the score
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needs to be revised every time the patient comes to the
hospital. HDP gestosis score (score of 9) was found to be
associated with preeclampsia, according to Mishra et al.*°

According to a study by Gupta et al, HDP gestosis score
>/3 showed sensitivity, specificity, PPV and NPV of
83.1%, 97.51%, 85.51% and 97.03%, respectively, for
predicting pre-eclampsia.'! Study by Imam showed the
sensitivity, specificity, PPV, NPV and diagnostic accuracy
of HDP-Gestosis score for predicting pre-eclampsia were
86.66%, 96.49%, 86.91%, 97.98% and 96.12%,
respectively.'?

HDP gestosis score of >/=3 was associated with various
types of HDP but the higher HDP score was not having
any association with severity of disease as the maximum
score of 6 was found in Eclampsia and HELLP Syndrome
group while maximum HDP Gestosis score of 12 was seen
in GHTN and Pre-eclampsia group. Increasing score has
no correlation with severity of disease. Getting more high
risk factors has no relation with severity of disease.
Various high risk factors may have no additive effect.
Among controls, there were no case with score>3 and all
controls had score<3 and only 1 control with score of 3 and
was non hypertensive.

In present study, we tried to find correlation of severity of
hypertensive disorder with various risk factors in which we
have found that few risk factors like BMI>30,
primigravida, dyslipidemia, maternal hypothyroidism,
BMI>35, hypertensive disorder in previous pregnancy
have more chance of developing severe form of HDP (PE,
E, HELLP) with odds ratio 1.106, 1.019, 1.17, 1.08, 1.26.
4.41 respectively.

Hypertensive disorder in previous pregnancy, excessive
maternal weight gain during pregnancy and obesity shows
statistical significance with p value 0.026, 0.027 and 0.001
respectively which means patient with these risk factors
have a high chance of developing severe form of disease.

Hinkosa et al, in his study concluded that primigravida
pregnancies had 3.40 times higher odds of developing
hypertensive disorders.’? In study conducted by Gasse et
al, obesity was associated with greater risk of HDP (22.5
versus 0.6%, p<0.001), pre-eclampsia (10.2 versus 4.3%.
p<0.001).** Women having a history of hypertension
disorder in previous pregnancy (OR:7.6, 95% CI:3.5;
p=0.0001) had a higher chance of developing hypertensive
disorder in current pregnancy, according to a study by
Tebyu et al.!® Surprisingly in present study, multi fetal
gestation with odds ratio 0.45 have less chance of
developing severe form of disease. Mishra et al, indicated
that twin pregnancy increases the odds by five folds of
developing pre-eclampsia compared to singleton
pregnancy. Since the present study population had only 5
cases with multi fetal gestation, further study with larger
study population may be required to see whether multiple
pregnancy is related with mild form of hypertensive
disorder of pregnancy.*° Pregnancy with surrogacy or OD
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is also a risk factor for developing HDP these pregnancies
support immunological basis of developing HDP as the
oocyte recipient is unrelated with the donor.*® Evidence
from pregnancy with ovum donation and surrogacy
suggests that there is impair modification of spiral arteries
due to immunological changes in decidua basalis and
extravillous trophoblast.

The ROC curve drawn for HDP Gestosis score between
cases and control shows that it is good indicator to predict
hypertensive disorder of pregnancy (p<0.05, sensitivity+
specificity=5.5). ROC curve shows that HDP Gestosis
score is not a good indicator (p>0.05) to detect severity of
disease. The best cut-off that maximizes (sensitivity+
specificity) is 4.5. The strength of the study was that it tried
to find the correlation of HDP gestosis score with all types
of HDP and not with PE alone.

There are other tool like full PIERS score which helps in
identifying adverse maternal outcome in women with upto
34+6 days. Currently there is no screening tool that can
accurately predict the hypertensive disorders and its
severity. In a study conducted by Hromadnikova et al, the
predictive model for HELLP syndrome was based on
whole peripheral venous blood microRNA biomarkers and
maternal  clinical characteristics which can be
implemented in routine first trimester screening
programs.*’

HDP gestosis score can definitely help in identifying at
risk population in low resource setting along with MAP
and positive screen women should undergo further
evaluation.

CONCLUSION

HDP gestosis score>-3 is a good predictor of hypertensive
disorder of pregnancy in a low resource setting but HDP
gestosis score may not help in identifying severity. The
present study did not consider prophylactic medication
like low dose aspirin for prevention of development of
HDP. A prospective study can be done in this respect.
Around 50 % cases were within the viable range so further
study with large sample size with patients in early
gestational age can be done and reassigning the score in
each visit or advancing gestational age could be beneficial.

Funding: No funding sources

Conflict of interest: None declared

Ethical approval: The study was approved by the
Institutional Ethics Committee

REFERENCES

1. Cunningham FG, Leveno KJ, Bloom SL, Spong CY,
Dashe JS. William’s obstetrics. Mcgraw-Hills New
York, NY, USA; 2014.

2. Dhinwa M, Gawande K, Jha N, Anjali M, Bhadoria
AS, Sinha S. Prevalence of hypertensive disorders of

Volume 14 - Issue 2 Page 436



10.

11.

International Journal of Reproduction, Contraception, Obstetrics and Gynecology

Jaiswal J et al. Int J Reprod Contracept Obstet Gynecol. 2025 Feb;14(2):431-437

pregnancy in India: a systematic review and meta-
analysis. J Med Evid. 2021;2:105-12.

Singh R, Firmansyah Y. Assesement of the neutrophil
lymphocyte ratio and mean platelet volume in
pregnancy. Biosci Med J Biomed Transl Res.
2020:15:85-93.

Porter TF, Gyamfi-Bannerman C, Manuck T. Low-
dose aspirin use during pregnancy. Obs and Gynecol.
2018;132(1):44-52.

NICE guideline 2019: Hypertension in pregnancy:
diagnosis and  management:  Available at:
www.nice.org.uk/guidance. Accessed on 21 August
2024.

FOGSI-gestosis-ICOG. Hypertensive Disorders in
Pregnancy (HDP). Good Clinical Practice
Recommendations 2019. Auvailable at:
https://www.fogsi.org. Accessed on 12 February
2024,

American  College  of  Obstetricians  and
Gynecologists. Weight gain during pregnancy.
Committee opinion no. 548. Obstet Gynecol.
2013;121(1):210-2.

MCCHS. HDP-gestosis Score, version 1.2. 2021.
https://apkgk.com/hdp.gestosis.score. Accessed on 21
March 2024.

Romero XC, Montserrat U, Porras-Ramirez A, Eslava
M, Ramirez A, Franco SR, et al. Epidemiological
characteristics of hypertensive disorders during
pregnancy in a high-risk population. Rev Bras Salde
Materno Infant. 2022;22(3):497-505.

Mishra SS, Mohanty S, Ghadei R, Pradhan S, Majhi
PP. HDP-gestosis score as a predictor of Pre-
eclampsia. 1JSR. 2020;9(8):25-8.

Gupta M, Yadav P, Yaqoob F. A Prospective Study to
Determine the Predictive Ability of HDP-Gestosis
Score for the Development of Pre-eclampsia. J Obstet
Gynaecol India. 2022:17:1-7.

12.

13.

14.

15.

16.

17.

Syeda I. Improvement in the cases of hypertensive
disorder of pregnancy with help of HDP Gestosis
score. Int J Reprod, Contracep, Obst and Gynecol.
2023;12:671-4.

Hinkosa L, Tamene A, Gebeyehu N. Risk factors
associated with hypertensive disorders in pregnancy
in Nekemte referral hospital, from July 2015 to June
2017, Ethiopia: case-control study. BMC Pregnancy
Childbirth. 2020:6;20(1):16.

Gasse C, Boutin A, Coté M, Chaillet N, Bujold E,
Demers S. First-trimester mean arterial blood pressure
and the risk of preeclampsia: The Great Obstetrical
Syndromes (GOS) study. Pregnancy Hypertens.
2018;12:178-82.

Tebeu PM, Foumane P, Mbu R, Fosso G, Tjek Biyaga
P, Nelson Fomulu J, et al. Risk Factors for
Hypertensive Disorders in Pregnancy: A Report from
the Maroua Regional Hospital, Cameroon. J Reprod
Infertil. 2011;12(3):227-34.

Van der Hoorn ML, Lashley EE, Bianchi DW, Claas
FH, Schonkeren CM, Scherjon SA. Clinical and
immunologic aspects of egg donation pregnancies: a
systematic  review. Hum  Reprod  Update.
2010;16(6):704-12.

Hromadnikova |, Kotlabova K, Krofta L. First-
Trimester Screening for HELLP  Syndrome-
Prediction Model Based on MicroRNA Biomarkers
and Maternal Clinical Characteristics. Int J Mol Sci.
2023;8;24(6):5177.

Cite this article as: Jaiswal J, Shrivastava A,
Keshkar M. Correlation of HDP gestosis score with
severity of hypertensive disorder of pregnancy. Int J
Reprod Contracept Obstet Gynecol 2025;14:431-7.

Volume 14 - Issue 2 Page 437



