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Introduction
Hypertensive disorders of pregnancy (HDsP), a group of multi-
organ disorders that significantly contribute to maternal, fetal/
neonatal morbidity and mortality are the second most common 
cause of maternal deaths worldwide [1-11]. Berg and colleagues 
reported that 16% of 3201 maternal deaths due to complications 
of HDsP between 1991 to 1997 in the United States also [12]. 
Smith et al. reported that preeclampsia complicated 3-8% of 
pregnancies in Western countries, and was a significant cause 
of maternal deaths, causing 10-15% of maternal deaths [13]. 
However some mothers with HDsP did well, others suffered a 
lot and this seemed to be dependent on the gestation at which 
disorder occurred [14]. For better understanding of the causes, 
course, and outcome, disorders are being divided as early onset 
(EO) and late onset (LO) disorders, depending upon gestation at 
which they are diagnosed. EO and LO HDsP are believed to be 
different disease entities with overlapping clinical signs [11,15-
18]. HDsP lead to many problems in the mother and baby, 
more so EO with commonalities but a lot is still not known. 
In resource poor settings the problems are more because of 
delay in diagnosis and delay in the appropriate management and 
research continues.

Objectives
Present study of women diagnosed with HDsP before 34 weeks 

(early) and after 34 weeks (late) was done to know differences 
in the demography, maternal morbidity, mortality in EO and LO 
HDsP.

Material Methods 
Prospective study was carried out over 2 years in Obstetrics 
Gynaecology with the help of Biochemistry at a rural referral 
hospital after approval of the institute’s ethics committee and 
consent was taken from the study subjects. Study subjects were 
pregnant women or women in labour beyond 20 weeks with 
singleton pregnancy hypertension, with gestational hypertension 
(GH)/preeclampsia/eclampsia. Women, with pre-pregnancy 
hypertension diabetes/renal, liver disease, or other medical 
disorders, past or current smokers, not planning to deliver at 
the place of study were excluded. Investigations, including 
coagulation, liver, renal function and Doppler studies were 
done as was the practice. Women were divided in two major 
groups 20 weeks to less than 34 weeks (EO HDP) and 34 weeks 
onwards (LO HDsP). For better information, EO were further 
divided into group A, ≥ 20 to<28, B ≥ 28 to<34 and LO into 
C, ≥ 34 to<37 and D, ≥ 37. Information was collected with the 
help of a predesigned tool. Analysis was done for differences in 
complications in the mothers.

During the study period there were 16807 obstetric admissions, 
1769 (10.53%) cases irrespective whether new or old were 
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diagnosed to be having HDsP blood pressure diastolic 140 or 
more diastolic blood pressure 90 mm Hg or more and urine 
proteinuria may or may not have been present. But 40.87% 
women either did not fit into inclusion criteria or did not plan to 
deliver at the place of study, so 1046 women became the study 
subjects, 11.73% of 8920 births during the study period. Eighty 
cases were of Category A, 0.89% of all births, 2.31% births of 
gestation similar to Category A and 7.65% of all births with 
HDsP cases, 191 were of Category B, 2.14% of all births, 2.88% 
births of gestation similar to Category B, 18.26% of births in 
HDsP cases, 475 patients were of Category C, 5.33% of all 
births, 15.25% of births with gestation similar to the Category 
C and 45.41% of all cases with HDsP and 300 were of Category 
D, 3.37% of all births, 6.42% births of gestation similar to 
Category D and 28.68% of all cases of HDsP. 

Results
All 4 cases, in Category A 58.75% (47 of 80) women were 
primigravida, in Category B 83.24% (159 of 191) primigravida. 
In Category C, 85.05% (404 of 475) and in Category D 73% 
(219 of 300) primigravida.

In EOHDsP cases, more women were younger (20-24 years), 
60% (48 of 80) of Category A and 52.88% (101 of 191) of 
Category B, compared to 33.47% (159 of 475) of Category C, 
23.33% (70 of 300) of D, significant difference (P value<0.01). 
Of 80 women of Category A, 17 (21.25%) were multigravida, 
only one woman (5.88%) had history of HDsP in past pregnancy 
and of 191 women of Category B 32 (16.75%) were multigravida 
and 12.5% (4 of 32) of them had HDsP in previous pregnancy. 
Of 475 women in Category C 73 (15.37%) was multigravida 
and 19.17% (14 of 73) of them had HDsP in past pregnancy. 

Of 300 women in Category D, 82 (27.33%) were multigravida 
and 14.63% (12 of 82) had HDsP in past pregnancy. In very EO 
cases, significantly fewer women had HDsP in past pregnancy 
(Table 1). Significantly more women with EO had severe 
disease than LO cases. 

Significantly more cases of second trimester HDsP had liver 
dysfunction compared with Category B, C and D. In Category 
A, 85% (12 of 14) of mild PE and 60% (12 of 20) of severe 
PE, in Category B, 32% (12 of 37) with mild preeclampsia and 
27% (13 of 48) of severe PE, while in LO cases in Category C, 
9.58% (14 of 146) of mild PE, 50% (23 of 46) of severe PE and 
in Category D 19.56% (18 of 92) of mild PE and 44.11% (15 of 
34) of severe PE had deranged liver enzymes (Table 2).

In EO cases, in Category A (80) 8.75%, and in Category B 
(191), 10.47% had Haemolysis, Elevated liver enzymes, Low 
Platelets (HELLP). In late onset cases, in C (475), 7.37% 
and in D (300), 6.0% had HELLP. HELLP was more often 
diagnosed in EO cases but difference was not significant (p ≥ 
0.05). Overall HELLP complicated 7.65% study cases, (9.96% 
mild PIH, 11.30% severe PIH, 17.65% severe PE and 3.92% 
mild PE, 0.73% eclampsia in EO cases and 6.84% in LO cases, 
9.33% in severe PIH, 30.0% in severe PE and 2.52% in mild PE, 
0.39% in eclampsia in LO cases.

Of 80 women of Category A, 8 (10%) had grade I, 3 (3.75%) 
grade II and 3 (3.75%) had grade III hypertensive retinopathy. 
Of 191 women of Category B, 6 (3.14%) had grade I, 3 (1.57%) 
grade II and one (0.52%) had grade III hypertensive retinopathy. 
In LO HDsP 0.63% (3 of 475) patients in C and 0.67% (2 of 
300) in Category D had grade I, one (0.21%) in C had grade II 
hypertensive retinopathy. No patient in LO cases had grade III 
hypertensive retinopathy.

Category Hypertensive disorders of 
pregnancy

≤ 19 yrs
n=41

20-24 yrs
n=384 25-29 yrs

n=526
≥ 30 yrs

n=98 Total

P0 P1-P2 P0 P1-P2 P0 P1-P2 P0 P1-P2

A
n=80

Mild PIH 1 - 6 3 - - - - 10
Severe  PIH 5 - 15 3 7 4 1 - 35

Mild PE - - 7 3 4 - - - 14
Severe  PE 1 1 10 2 4 2 - - 20
Eclampsia - - 1 - - - - - 1

B
n=191

Mild PIH 2 - 10 3 2 2 1 - 20
Severe  PIH 2 - 34 6 27 6 4 1 80

Mild PE 1 - 17 1 14 2 2 - 37
Severe  PE 1 - 21 6 11 2 4 3 48
Eclampsia - - 4 - 2 - - - 6

C
n=475

Mild PIH 7 - 60 14 74 8 2 5 170
Severe  PIH 4 - 20 3 49 4 1 2 83

Mild PE 6 - 30 3 79 18 10 - 146
Severe  PE 1 - 18 2 11 2 7 5 46
Eclampsia - - 8 1 15 - 2 4 30

D
n=300

Mild PIH 5 - 28 12 52 18 17 - 132
Severe  PIH 1 - 6 2 15 10 1 1 36

Mild PE 3 - 8 2 42 21 10 6 92
Severe  PE - - 9 1 10 7 7 - 34
Eclampsia - - 2 - 2 - 1 1 6

TOTAL 40 1 314 67 420 106 70 28 1046

PIH: Pregnancy Induced Hypertension; PE: Preeclampsia; P: Parity; n: Number of patients *> P3

Table 1: Age and parity and EO/LO hypertensive disorders.
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In second trimester HDsP, (A) 1.25% patients developed acute 
renal failure at 32 weeks, one patient (1.25%) with severe PE 
had eclampsia at 33 weeks and 17.50% women had placental 
abruption. In Category B, 1.05% had acute renal failure at ≥ 28-32 
weeks, 2 patients (1.05%) of severe PE had eclampsia at ≥ 32-34 
weeks and 12.04% patients had placental abruption. More cases 
of Category A and B had placental abruption (25% in Category 
A and 14.66% in Category B 3.67% in Category C, 2.67% in 
Category). In Category C 0.21% patients had acute renal failure 
at 36 weeks, and 3.79% patients had placental abruption. In 
Category D, 0.66% had acute renal failure at 38 weeks and 2.67% 

(8 of 300) patients had placental abruption. Renal failure occurred 
in less often in LO cases (Flow charts 1 and 2). 

In Category A, 1.25%, in Category B, 1.05%, in Category C, 
0.21% and in Category D, 0.33% had intra-operative couvlaire 
uterus. In Category A, 2.5% (2 of 80), in Category B, 3.14% 
(6 of 191) in Category C, 0.42% (2 of 475) and in Category 
D, 0.66% (2 of 300) patients had post-partum hemorrhage. 
Couvlaire uterus and PPH occurred significantly more often in 
EO cases. In Category B, 0.52% (1 of 191) had haematuria also 
(Table 3 and Flow chart 1).

 
             Group A    Group B 

    80                191 
 
 

  Preterm                                         Term                                                    Preterm                                         Term 
      78                                                    2                                                          161                                               30 
 
 

Spontaneous        Induced    Spontaneous       Induced                Spontaneous       Induced      Spontaneous       Induced 
N=14               N=64             0                      2                              51                              110               4                         26   
  Mother  
                                                                                                                     

        For  RFT    DLF   High BP  Placental  Eclampsia                                                                                                          DLF            ↑BP                                                                                                                             
 Baby    1    HELLP    25        Abruption      1                                                           Persisting  DRF    DLF   Rest for   2                   4   

                    4                        10                                                                             high BP     4          4       Baby 
                                                                                                                                    22 
  

 
DRF: Deranged Renal Function 
DLF: Deranged Liver Function 
HELLP: Haemolysis, Elevated liver    
               Enzymes Low Platelet Count 
BP: Blood Pressure 

Flow chart 1: Patients with Eo HDsP.

Severity of Hypertensive Disorders of Pregnancy
Total

Category Mild PIH Severe PIH Mild PE Severe PE Eclampsia

A
n=80

N 10 35 14 20 1 80
% in category 12.5 43.75 17.5 25 1.25 7.65

% of HDP 3.0 14.9 4.8 13.5 2.3 100.0

B
n=191

n 20 80 37 48 6 191
% in category 10.4 41.9 19.4 25.1 3.1 18.26

%  of HDP 6.0 34.1 12.8 32.4 13.9 100.0

C
n=475

N 170 83 146 46 30 475
% in category 35.8 17.5 30.7 9.6 6.3 45.41

% of HDP 51.2 34.5 50.5 31.1 69.7 100.0

D
n=300

n 132 36 92 34 6 300
% in category 44.0 12.0 30.6 11.3 2.0 28.68

% of HDP 39.8 15.4 31.8 22.9 13.9 100.0

Total
N 332 234 289 148 43 1046
% 31.7 22.4 27.6 14.1 4.1 100

PIH: Pregnancy Induced Hypertension; PE: Preeclampsia; HDP: Hypertensive Disorders of Pregnancy; n: number of patients

Table 2: Severity of hypertensive disorders of pregnancy in early onset and late onset disorders.
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There was no maternal death. No woman developed pulmonary 
or laryngeal edema or cerebral haemorrhage, but 1.25% cases of 
preeclampsia in Category A, 3.14% of Category B, developed 
eclampsia after admission. Only 2.5% (2 of 80) patients of A 
could reach term gestation.

In Category A, minimum latency (from diagnosis to birth) 
was 14 days, maximum 106 days and mean was 54 days. In 
Category B, minimum latency was 5 days, maximum 76 days 
and mean was 60 days. In Category C, minimum latency was 
one day, and maximum 38 days and mean was 10 days and in 
Category D, minimum latency was one day, maximum 21 days 
and mean was 14 days. Foetal neonatal outcome and mode of 
delivery have been analysed separately.

Discussion
The concept of EO and LO HDsP is recent, and it is being 
widely accepted that these are two entities. They have different 
etiologies and should be regarded as different forms of the 
disease [19-22]. The EO HDsP comprises a small subset of all 
cases of HDsP (5 to 20%), but is the most dangerous. Earlier 
Sibai et al. reported a gradual increase in the cases of HDsP with 
increasing gestation, 32% of all in the second trimester, 32% 
between 28 to 36 weeks, and 36% between 37 to 40 weeks [23]. 
Meis et al. reported 15.3% incidence of second trimester HDsP 
[24], Shenhav et al. and Onah et al. have reported incidence of 
24.51% and 23.4%, respectively [25,26]. Similarly Yang et al. 
reported a gradual increase in incidence with gestation, 9.40% 
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Preterm                                      Term                                    Spontaneous                                Induced 
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BP       – Blood Pressure 

DRF     – Deranged renal function 

DLF     – Deranged liver function 

HELLP – Haemolysis, Elevated liver    
               Enzymes low platelet count 
 

Flow chart 2: Patients in late onset HDsP 

Category
Couvlaire uterus Oligouria Haematuria Presented as 

Eclampsia
Developed later 

Eclampsia Total %

N % N % N % N % N % N %
A

n=80 1 1.25 1 1.25 0 0.0 1 1.25 1 1.25 4 5

B
n=191 2 1.05 2 1.05 1 0.52 6 3.14 2 1.05 13 6.8

C
n=475 1 0.21 1 0.21 0 0.0 30 6.32 0 0.0 32 6.73

D
n=300 1 0.33 2 0.66 0 0.0 6 0.0 0 0.0 9 3

Total 5 2.84 6 3.17 1 0.52 43 42.39 3 7.25 58 21.53

Table 3: Maternal morbidity during pregnancy, labour and post-partum In EO and LO HDsP.
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of all cases before 28 weeks, 19.61% between 28-31 weeks 
of gestation, 13.33% at 32-33 gestational weeks, and 57.66% 
with onset ≥ or =34 weeks of gestation [19]. Banhidy et al. 
reported that of 1017 patients of HDsP, 3.9% had developed 
hypertensive disorder in the 4th month of pregnancy 26.8% in 
8th month and 24.7% in 9th month of pregnancy [27]. However 
if the high blood pressure is detected prior to 20 weeks, it is 
considered essential hypertension rather than HDsP. Lisonkova 
et al. reported increased incidence with increasing gestation; EO 
and LO preeclampsia rates 0.38% and 2.72% respectively [28]. 
In the present study of 8920 births, HDsP were, 0.89% in second 
trimester cases, 2.14% between ≥ 28 to <34 weeks, 5.33% of ≥ 
34 to <37 weeks and 3.37% at term gestation. Ebeigbe et al. 
reported EO HDsP contributed to 6.3% of all cases of HDsP 
and most women presented between 28-32 weeks gestation 
(78.3%). The disease was severe at presentation or rapidly 
progressive in 39 cases (84.8%), leading to delivery within 
72 hours of presentation. Most of the cases were delivered by 
CS (58.7%) [29]. the researchers concluded that most of EO 
cases were associated with significantly higher risk of obstetric 
interventions. However, Kenneth et al. reported that LO HDsP 
also presented in severe disorder [30]. In a retrospective study 
of 264 singleton pregnancies with LO disease, researchers 
reported that 57.6% were severe, with median gestational age 
at diagnosis 37 (34-43) weeks, 30.7% of patients experienced 
≥ 1 major maternal complications and also 34 (12.9%) had 
eclampsia and concluded that LO HDP were not innocuous 
condition. 

Crispi et al. reported that 83% EO and 41% LO cases were 
nulliparous [16] and Akolekar et al. reported 58% EO and 
64.2% LO nulliparous [31]. Earlier in the studies by Eskenazi 
et al. and Coonrod et al. There was no difference in numbers 
of primigravida in EO and LO disorders [32,33]. In the present 
study 271 (25.9%) had EO HDsP (<34 weeks) and of them, 
81.55% (221 of 271) were primigravida and of 775 patients 
of LO disorders, also 80.39% (623 of 775) were primigravida, 
no difference. However, primigravida were almost double 
than overall primigravida (42%) during the same period. In 
Category A, 10% (8 of 80), 3.14% ( 6 of 191) in B and in LO 
cases, in C, 3.79% (18 of 475 ) and in D, 3% (9 of 300) were 
teenage mothers, significantly more teen age cases in Category 
A as compared to Category B, C and D (p<0.05). The mean 
age in Category A was, 23.50 years, 23.96 years in B, 24.12 
years in C and 24.12 years Category D. Women in A and B 
were significantly younger compared to Category D (p<0.001). 
Crispi et al. reported the mean age of EO cases 29 ± 5 years 
and LO disorders 32 ± 5 years [34]. However Valensise et al. 
reported 32±4 years mean age in EO cases and 34±4 years in 
LO cases [17]. Although an age more than 35 years is linked 
to a higher risk for preeclampsia, the importance of age in EO 
and LO preeclampsia needs further research. Also more studies 
are needed in view of differences in the age of marriage around 
the world.

In a study by Ebeigbe et al. the EO disease was severe at 
presentation or rapidly progressive in 84.8% cases as were 
the cases of EO disorder in the present study [29]. EO affects 
vital organs more often, more seriously than LO cases. Onah 
et al. reported 175 (23.4%) of the 749 cases of HDsP at less 

than 30 weeks gestational age (early) and the 574 were of 30 
weeks onwards (late), with twofold increase in MMR and a 
significantly increased incidence of renal failure and HELLP 
syndrome in EO cases [26]. The researchers concluded that at 
admission prediction of the clinical course of the disease and 
the development of additional maternal complications was 
not possible. In the present study maternal mortality could 
be prevented with individualized management, though more 
women did have placental abruption, renal, hepatic and 
coagulation dysfunction in EO cases. But no one developed 
pulmonary oedema or obvious cerebral haemorrhage.

Murphy et al. reported 21% incidence of HELLP/ELLP in EO 
HDsP [35]. Onah et al. also reported significantly increased risk 
of HELLP in EO disorders [26]. The researchers reported that 
the high incidence of HELLP in their study, may be because, 
more cases were managed conservatively for longer duration. 
However this aspect needs to be researched as it may also be 
that those who have multi-organ disease at a very early stage 
have clinically obvious early disease. Sezik et al. reported 21.8% 
incidence of HELLP in EO disorders [36], similar to the present 
study, Gasem found incidence of HELLP syndrome 8.3% in 
EO HDsP [37]. In another study, Makinde et al. reported 8.3% 
incidence of HELLP in cases of severe PE in EO [38].

Murphy et al. in their study reported that, of 21% preterm 
preeclampsia cases. Thirteen percentages had renal failure, and 
15% had placental abruption [35]. The study revealed that a 
conservative approach to the management of EO preeclampsia 
resulted in good obstetric outcome for the majority of fetuses, 
but this needed to be balanced against the significant risk of 
increase in morbidity to the mothers. Jenkins et al. reported that 
in 39 women with severe preeclampsia in second trimester (<25 
weeks), 54% experienced morbidity like placental abruptio, 
HELLP, renal insufficiency, and eclampsia [39]. An EO case 
has severe placental pathophysiology. Yeo reported that LO 
preeclampsia as an autonomic dysregulation is a new approach 
[40]. Unlike EO preeclampsia, which involves severe placental 
pathophysiology and needs a lot of research, LO preeclampsia 
intact placenta with maternal cardiovascular dysregulation 
may be prevented with a lifestyle intervention, in particular, 
low intensity exercise. Yinon reported that women with a 
history of EO preeclampsia or foetal growth restriction without 
preeclampsia exhibited impaired vascular function, which 
might explain their predisposition disease and their higher risk 
of future vascular disease. In the present study, not only some 
women of EO developed eclampsia but more women had renal 
failure, placental abruption, couvlaire uterus and PPH. Bombrys 
et al. reported that 36% (4 of 11) patients of EO disorder (at ≥ 
32 weeks) with expectant management had pulmonary edema 
or hemolytic anemia and concluded that because there was 
significant maternal morbidity at ≥ 32 weeks with minimal 
and neonatal benefit, consideration was needed to be given for 
delivery of cases following corticosteroid administration [41]. 

EO HDsP, more so second trimester HDsP have more severe 
presentation and cause more serious morbidities. EO HDsP 
has more chances of renal failure, placental abruption HELLP 
etc. Individualized management is essential. In future if certain 
markers are found, a lot can be done to prevent maternal 
morbidity. A lot of research is needed.
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