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PREGNANCY INDUCED HYPERTENSION
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Abstract  :  Thrombocytopenia is  an associated phenomenon of  Pregnancy
induced hypertension (PIH).  But the accurate count of platelets ei ther by
manual,  (direct or indirect methods) or by automated cell  counters is not
feasible  for  a l l  pat ients  a t  a l l  hospi ta ls .  Therefore  we have adopted the
method of platelet estimation, not platelet count as an alternate procedure
to est imate the degree of  thrombocytopenia in pat ients  with PIH cases.

We included 30 normal pregnant women and 90 pregnant women with
vary ing  degree  o f  PIH.  Blood  p la te le t s  were  es t imated  by  an  accep ted
manual method. Platelet numbers were found to be 2.38 lacs/mm3 ± 0.33 in
control group, 2.23 lacs/mm3 ± 0.19 in mild PIH, 1.82 lakhs/mm3 ± 0.45 in
pre eclampsia and 1.21 lacs/ mm3 ± 0.49 in eclampsia.  This indicated that
there is  an inverse relat ionship between the severi ty of  PIH and platelet
numbers. So this method of platelet estimation is useful as a rapid method
of assessment in PIH. This method is not only rapid and cheap but can be
done even in rural  hospital  set t ings.
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INTRODUCTION

Pregnancy  Induced  Hyper tens ion  (PIH)
i s  def ined  as  hyper tens ion  tha t  occurs  in
pregnancy for the first  t ime after 20 weeks
of  ges ta t ion  and  d i sappears  fo l lowing
delivery (1).  PIH sti l l  remains a disease of
theor ies  as  i t s  cause  i s  no t  ye t  fu l ly
established. (2) PIH is classified in to (i) Mild
PIH, ( i i )  Pre-eclampsia,  i i i )  Eclampsia (1) .
Mild PIH is defined as blood pressure-140/90
mmHg which re turns  to  normal  by 12 wks

pos tpar tum.  Pre  ec lamps ia  i s  the  p resence
of  hyper tens ion  (B.P .>140/90  mmHg)  and
significant proteinuria (>300 mg per 24 hrs)
and/or  edema.  Eclampsia  is  the  occurrence
of  convuls ion  or  coma unre la ted  to  o ther
cerebral condition with signs and symptoms
of  pre  ec lampsia .  There  i s  gradual  r i se  in
the  inc idence  of  p regnancy- induced
hypertension over  last  few decades.

Out of all the hematological changes that
occur  in  p re -ec lamps ia  and  ec lamps ia ,
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thrombocytopenia  i s  the  mos t  common
hemato log ica l  abnormal i ty  found  (3) .  The
other  t es t s ,  p ro thrombin  t ime ,  par t i a l
thromboplastin time (PTT), flbronectin level,
decrease  an t i  th rombin  I I I  l eve l ,  decrease
in α2 anti trypsin, increase in sFlt-1 (soluble
Fms – like tyrosine kinase – 1) concentration,
decrease in circulating free PlGF (Placental
Growth  Fac tor )  and  VEGF (Vascu la r
Endothelial Growth Factor) are though more
sens i t ive  bu t  expens ive ,  t ime  consuming ,
requ i re  wel l  equ ipped  hosp i ta l  and  no t
sui table  for  rout ine purpose.

The degree of thrombocytopenia increases
with severity of disease and the incidence of
thrombocytopenia depend on the severity of
the disease process .  (3)  Lower the platelet
count ,  g rea te r  a re  mate rna l  and  fe ta l
morb id i ty  and  mor ta l i ty .  (1 )  Over t
thrombocytopenia defined by platelet  count
<1  lac /mm 3 ind ica tes  sever i ty  o f  d i seases
process  where  in  mos t  cases  de l ivery  i s
indicated because platelet  number continues
to decrease after that (1). HELLP Syndrome
(Hemolys i s ,  E leva ted  l iver  enzyme,  low
platelet count) having platelet count <1 lacs/
mm3 shows poor fetal outcome. (9) It occurs
in 2–12% women with severe pre-eclampsia
or  ec lamps ia  (3 ) .  Ear ly  assessment  o f
sever i ty  o f  PIH i s  necessary  to  p reven t
compl ica t ions  l ike  HELLP syndrome and
increased maternal  and fetal  morbidi ty  and
mortal i ty .  So this  s tudy was undertaken to
assess the severity of PIH by a method that
is rapid, cheaper and can be used in routine
monitoring (5).

METHODS

The study group included 90 women with
pregnancy-induced hypertension of different

sever i ty .  Thi r ty  women had  mi ld  PIH of
mean age group 29.3 ± 2.8 yrs. and duration
of pregnancy 34.3 ± 2.1 wks.  Thir ty women
had pre eclampsia of mean age-25.5 ± 3.6 yrs
and duration of pregnancy 35.1 ± 3.7 wks, and
another 30 women having eclampsia of mean
age 25.7 ± 3.1 yrs and duration of pregnancy-
35.56 ± 2.1 wks. The control group included
30  pregnant  women having  mean  age  of
24 .7 ± 3 .4  yrs  and  dura t ion  of  p regnancy
26.8 ± 3.05 wks. All the cases were selected
f rom an tena ta l  c l in ic ,  l abor  room and  in
pat ient  ward of  O&G depar tment .  Deta i led
h is to ry  was  taken  to  exc lude  anemia  and
high risk factors like cardiovascular disease
and  d iabe tes .  Spec ia l  a t t en t ion  was  g iven
to  exc lude  hemorrhag ic  d i sorders ,  r ena l
and  hepa t ic  d i sorder  and  h i s to ry  of
drug  in take ,  which  can  a f fec t  p la te le t
count .  Blood  pressures  were  measured  by
sphygmomanometer .  The  pa t ien ts  were
examined during 2nd or 3rd trimester. Blood
samples  were  co l lec ted  f rom f inger t ips  by
pricking with a sterile needle after placing a
drop of  14% Magnesium Sulphate  solu t ion
on the fingertips, which prevented clumping,
and disintegration of platelets. Blood smears
were  drawn and  s ta ined  wi th  Le ishman’s
stain as done for differential count of WBC.
Platelet estimation was done by an accepted
manual  method .  This  cons i s t s  o f  count ing
pla te le t s  in  10  o i l  immers ion  f ie lds  in  an
idea l  s ta ined  smear  (means  a  smear  wi th
proper  s taining and free from dust  part icle
should  not  have  c lumping of  ce l l s ) .  When
the smear was not an ideal it was discarded
and  another  smear  p repared .

The  to ta l  number  o f  p la te le t s  in  Lacs /
mm 3 =  Avg.  No.  of  P la te le t /o i l  immers ion
f ie ld × 20 ,000 .  This  method  of  p la te le t
est imation was compared and verif ied with



162 Mohapatra  et   al Indian J Physiol  Pharmacol 2007; 51(2)

d i rec t  p la te le t  count  done  in  20  normal
pregnant  women.

S ta t i s t i ca l  ana lys i s  was  done  by
ca lcu la t ing  the  s ign i f icance  of  d i f fe rence
be tween  means .  The  formula  used  was
Standard Error of deviation = SD ∇(N1 + N2)/
(Nl × N2) and SD = ΣX1

2 + ΣX2
2/(N1–1) + (N2 –

1). Then the CR (critical ratio) was calculated
by formula :– obtained difference of mean /
Standard error of deviation and was referred
to statist ical  t’  table.

This  s tudy  has  been  approved  by
Ins t i tu t iona l  e th ica l  commit tee .

RESULTS

There is no significant (P>0.1) difference
of  va lues  be tween  our  method  of  p la te le t
es t imat ion  (2 .590 ± 0.38  lacs /mm 3)  when
compared with that  of  direct  platelet  count
(2.594 lacs/mm3 ± 0.14).  When the value of
p la te le t  es t imat ion  was  compared  be tween
cont ro l  and  s tudy  groups ,  a  s ign i f ican t
decrease  in  p la te le t  number  was  a l so
observed (Table I and Fig. 1). In our attempt
to see the relationship between average B.P.
of  d i f ferent  groups  and pla te le t  es t imat ion
we f ind  an  inverse  re la t ionsh ip  be tween
mean blood pressure and number of platelets

TABLE I : Compar i son  o f  b lood  p ressure ,  p la t e l e t  e s t ima t ion  va lue  be tween  the  con t ro l  and  s tudy  g roup .

Control Mild PIH Pre-eclampsia Eclampsia
n=30 n=30 n=30 n=30

Age (yrs) 24.7± 3.4 29.3± 2.8 25.5± 3.6 25.7± 3.1
Period of Gestation (wks) 26.8± 3.05 34.3± 2.1 35.1± 3.7 35.56± 2.1
Estimated platelet count (lacs/mm3) 2.38± 0.33 2.23± 0.19* 1.82± 0.45* 1.21± 0.49*
Systolic blood pressure (mmHg) 109.73± 5.2 140.26± 1.43 151± 3 168± 6
Diastolic blood pressure (mmHg) 89.06± 2.4 90 99.3± 2.4 106.66± 4.7
Mean blood pressure (mmHg) 89.06± 2.43 106.75± 0.47 116.55± 1.60 127.11± 4.28

*P<0 .01  (The  ob ta ined  P  va lue  i s  more  than  the  t ab le  ‘ t ’  va lue  a t  degree  o f  f r eedom 29)
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Fig. 1 : Comparison of platlet estimation value between
the control  & study group.

Fig. 2 : Scatter  diagram showing the relation of
estimated count of platelets and mean blood
pressure in cases of PIH.

(Table I and Fig. 2). In comparison of women
among various group with normal,  low and
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very  low p la te le t  number ,  we  f ind  the
number  of  women wi th  very  low count  i s
more in women with eclampsia (Table II) .

co- re la ted  wel l  wi th  the  va lues  o f  o ther
series (Table III) .

TABLE II : Dis t r ibut ion of  pat ients  based on sever i ty
of  P IH and  es t ima ted  p la te le t  coun t s .

Es t ima ted Control M i l d Pre- Eclampsia
platelet count PIH eclampsia
( l a c s / m m 3) n=30 n=30 n=30 n=30

Normal (>1.5) 30 28 12 8
Low (1.0–1.5) 0 2 13 10
Very low (<1.0) 0 0 5 12

DISCUSSION

Pla te le t  es t imat ion  method  i s  re l i ab le .
Sever i ty  o f  PIH and  th rombocytopenia
observed  a re  c lose ly  co- re la ted  which
indicates  tha t  thrombocytopenia  i s  d i rec t ly
propor t iona l  to  the  sever i ty  o f  PIH.  The
platelet  values in our series was:  control  -
2.38 lacs/mm3 ± 0.33, Mild - 2.23 ± 0.19 lacs/
mm3,  pre-eclampsia  -  1 .82 ± 0.45 lacs /mm 3,
Eclampsia - 1.21 ± 0.49 lacs/mm3.

The present method of platelet estimation
has already been published in standard book
(5) .  We ver i f ied  the  method in  20  normal
pregnant women in whom platelet count was
done  by  bo th  d i rec t  method  and  our
es t imat ion method.  There  i s  no  s igni f icant
d i f fe rence  (P>0.1)  be tween  our  method  of
p la te le t  es t imat ion  (2 .590 ± 0.36)  when
compared  wi th  d i rec t  p la te le t  count
(2.594 ± 0.24)  that  proves the rel iabi l i ty  of
the  method .  When va lue  of  p la te le t
estimation was compared between the control
and study groups,  a  s ignif icant  decrease in
pla te le t  number  was  observed as  the  mean
blood pressure increased in all  study group
(Table I)  and (Fig. 2).  The platelet  number
in our series was compared with other series
by other methods.  The values in our series

TABLE III : Compar i son  o f  p la te le t  coun t s  r epor ted
by various authors  in  relat ion to  severi ty
of  P IH.

Platelet value in different
Present series by other method
s t u d y ( l a c s / m m 3)

by platlet
es t imat ion V r u n d a Kulkarn i Gi les Dube
( l a c s / m m 3) & &

Sapre Su tar ia et al et al
(13) (10) (15) (6)

Normal 2.38 2.2 2.5 2.8 2.3
Mild PIH 2.23 2.0 1.84 2.4 1.9
Pre-eclampsia 1.82 1.4 1.19 2.1 1.9
Eclampsia 1.21 1.3 1.18 1.15 1.8

Whatever work has been done so far to
study the severity of PIH, like platelet count
by in-direct and direct method, by automated
ce l l  counte r ,  t e s t  fo r  p ro thrombin  t ime ,
part ia l  thromboplast in  t ime (PTT),  increase
f ib ronec t in  l eve l /decrease  an t i th rombin  I I I
level, decrease in α2 antitrypsin, increase in
SFlf-1 (soluble  Fms-l ike tyrosine kinase-1)
concent ra t ion ,  decrease  in  c i rcu la t ing  f ree
PlGF (Placental  Growth Factor)  and VEGF
(vascu la r  endothe l ia l  g rowth  fac tor )  a re
though more  sens i t ive  but  expens ive ,  t ime
consuming and require well equipped hospital
and not suitable for routine purpose (1, 2, 3,
4).

On the  o ther  hand  p la te le t  es t imat ion
method is rapid, cheaper, and easier and does
not  need any expensive  mater ia ls .  I t  takes
about  25  minutes .  In  the  d i rec t  method
though the  t ime per iod is  near ly  same but
the materials used like Modified Neubaeur’s
Chamber, R.B.C pipettes, Ree’s Ecker Fluid
are  expens ive  than  those  used  in  th i s
m e t h o d .
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In  our  s tudy sample  s ize  is  smal l .  The
interpretat ion would be bet ter  i f  we take a
large sample and fol low the same pregnant
women as i ts  control .

C o n c l u s i o n

Platelet  est imation method can be taken
as  an  ea r ly  and  rap id  p rocedure  o f
assessment of severity of PIH cases and their
management.  This method is not only rapid
but  a l so  cheaper .  I t  can  be  done  even  in
rura l  hospi ta l s .  Fur ther  s tudy i s  sugges ted
for other ideal and clinical useful screening

tes t  fo r  the  ea r ly  iden t i f i ca t ion  of  p re -
eclampsia and the prediction of its severity.
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