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Summary

This prospective study on assessment of renal insufficiency in pregnancy induced
proteinuric hypertension was carried out on 104-cases, in Bangabandhu Sheikh

Mujib Medical University (former IPGM&R), Dhaka during period of August

1997 to September 1998. The objective ofthis study, to find out the impairment of
renal function in mild (<l10mm.Hg) and severe (>110 mmHg) hypertension. The

frequency of mild hypertension was 96.29% and severe hypertension was 3.71 %
in third trimester of pregnancy. In this study mean age of the patient was 26.53:t3.9

years, mean gestional age was 36.46:t1.93 weeks and mean diastolic BP was 99.0 7

mm Hg. The prevalence of hypertension was more in primigravida which was
(72.23 % ) than multigravida (27.77 % ). Proteinuria was diagnosed as quantitative

measurement of 24 hour urinary protein in photometric colorometer. The mean

value of total urinary protein was 335:t74.14 mg/24 hour (range 280-800 mg/24)

hour). 1+0edema was present in 48.14%, 2:t was 12.96% and 3:t was 14.81 % of

cases. There is a correlation of protein uric hypertension with renal function which
was done on the basis of labratory investigations. Findings of parameters of renal
function found to declined: Sarum creatinine mean value 1.0:tl4(P<O.OOI) (normal

range 0.6-0.8 mg/dl.),Urinary creatinine mean 57.69:t 12mg/dl., Creatinine
clearance mean 53.72:tll.63 ml/min, Total urinary protein mean - 335.52:t74.14
mg/24 hour. Total urinary volume mean 2985:t49 ml/24hr. All the patients and
their babies were followed up till discharge from hospital. Cesarean section was
done in 76 % of cases and vaginal delivery was done in 24 % cases. Mean hospital

stay was prolonged in proteinuric hypertension 7:tl days than non proteinuric

normotensive goup 3:tl days. All of those were average'socio-economic status.
Extrem low birth weight was 14.81 % in 50% of IUGR cases.

Introduction morbidity and mortality in world wide'.

Hypertensive dison:iers are the most common Gestational Proteinuric Hypertension (GPH)
medical complication of pregnancy and are characterised by hypertension BP~140/90
important cause of maternal and perinatal mmHg or higher on two occasions &
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proteinuria >3gm/24 hour. oedema and some
time~ coagulation and liver function
abnormalities, renal function abnormalities

or both occurs primarily in nulliparous

usually after 20th gestalional week. When
disease progress to convulsion phase it is
terms as eclampsia2. Gestational proteinuric
hypertension after 20 weeks of gestation is
multiple system syndrome is associated with
poor foetal and maternal outcome particularly
presenting remote from the term'. GPH affect
more then 5-10% of antenatal population.

The incidence being highest in primigravida4.
Each year GPH complicates 80.000
pregnancies in the United Kingdom, account
between 12-24% of antenatal admission).

Hypertension is associated with complication
of renal insufficiency and often exacerbated
by pregnancy. therefore hypertension is one
of the predictor of renal disease and if it

occurs should be treated effectivelyh. Third
trimester hypertension was 'cosidered as a

bad outcome of renal disease. Hypertension
and renal function impairment are well-
recognized risk factors for both mother and
the foetus? It is generally assumed that the
pregnancy does not influences the natural
course of renal disease in patient with
preserved renal function, except for sub-
groups of patients with renal failure and
systemic hypertensionx. Late or transient

hypertension, hypertension alone without
proteinuria develops in 3rd trimester, the

outcome of pregnancy is usually good. But
GPH often recurs in subsequent generation'!.
Changes in renal function during gestation
occurs against the background of alteration
in extracellular tluid volume. In hypertensive
pregnancy there is initially early volume

expansion followed by significant volume
contraction in third trimester. During normal
pregnancy plasma levels of BUN and serum
creatinine are reduced below non-pregnant
values, because of increased Glomerular
filtered load and dilutional effect of

expansion of extracellular fluid. Serum
creatinine 0.6-0.8 mg/dl and serum blood
urea nitrogen 9mg/dl considered to be
normal. But in GPH serum creatinine level

exceeding 0.8 mg/dl and concentration of
BUN-exceeding 13mg/dl should alert
clinician/obstetrian to evaluate renal function

insufficiency10.

Serum creatinine: Importance of serum
creatinine measurement in pregnancy
induced hypertension used as an index of
glumerulhr filtration rate. because creatinine

is primarily eliminated by glomerular
filtration. It is the most convenient laboratory
value for assessing renal function'l. In current
studies, renal function impairment considered
when serum creatinine greater than 1.2 mg/dl.

a diastolic blood pressure greater han 90 mmHg
and proteinuria >3gm/dl in 24 hours.

Singnificance of serum creatinine in relation

to renal function: Mild renal insufficiency
S.creatinine 0.9-1.4 mg/dl (90-120 flmol/L).
Moderate renal insufficiency S.creatinine-

1.4-2.4 mg/dl (124-220 flmol/L).Severe renal

insufficiency S.creatinine 2.5 mg/dl (221
flmol/L). End stage of renal disease when
S.creatinine above 6mg./dl (530 IlmoI/L)12.

Creatinine clearance (CCr): The creatinine
clearance is the clinical measurement that

mostly approximates GFR. Measurement of
Ccr in 24 hours urine is 130ml/min which is

perfectly normal in non-pregnancy. Decrease
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Ccr < II Oml/min during gestationimplies the
presence of some factors affecting renal
hoemodynamics. Increase Ccr documents the

degree 'of renal dysfunction I,.

Proteinuria: Protenuria is not a disease but

clinical marker signifying underlying renal

abnormality. Normal range urinary

protein< 150 mg124 hours. Severe proteinuria

generally in nephrotic range >3.5 gm/24

hours is associate with golmerulonephritis.
The maginitude of protein loss correlates

positively with the severity of renal lesions.

Urinary protein estimation is vital part of the

screening preocess for GPH and proteinuria

considered as hallmark of underlying renal

disease. The definitive test for proteinuria

in pregnancy is determination of total urinary

protein in 24 hours urine sample, using

reliable quantitative methods.

Blood urea & Nitrogen (BUN): Amino-acid

from endogenous (muscles) and or

exogenous (dietary protein) at:econverted in
the liver to urea and measured in the blood

as blood urea-nitrogen. Urea is filtered by

the glomerulus and approximately 50% is

reabsorbed by the kidney. However

percentage of urea absorbed varies inversely
with lII:ine flow rate. So that in volume

depleted states in GPH, BUN is elelvated out

of the proportion to fall in GFR14.

Oedema: Oedema affects approximately

85% of women with GPH. It may appear

rather suddenly and may be associated with

rapid rate of weight gain. It can not be

differentiated clinically from Oedema in

normal pregnancy (physiological).

Serum Uric acid: Uric acid levels used as

screening test to predict the later development

December 200.'\

of GPH, In women with established GPH

however, serum uric acid can be used as

retlection of the foetal prognosis. For this
reason, uric acid levels can be used in the

monitoring for women with GPH. Renal

biopsy in an important feature for analysis

because glomerular capillary endotheliosis

which thought to be specific for GPH..Among
the primigravida incidence of GPH

83%.So simple blood pressure measurement

remains an integral part of the antenatal

carel'. Hypertension develops late in

pregnancy usually has minimum deleterious

impact on foetal and maternal outcome &

associated with mild impaired renal
functionl6. GPH causes mild to moderate

renal insuft~iciency .

Material and methods

This prospective comparative study was

carried out from I st August '1997 to 30th

September' 1998 in the department of

Obstetrics and Gynaecology, Bangabandhu

Sheikh Mujib Medical University. Total 104
patients were selected for inclusion in this

study. The patients included were mainly
primigravid women between 32-41

completed weeks of gestation, who were

admitted in the BSMMU. Each group of
women in the study & control-groups in
BSMMU were selected with the mentioned

criteria. Informed consent was taken.The

selected patients were divided into two

groups, 54 cases were proteinuric

hypertensive and 50 were non-proteinuric

normotensive. Inclusion criteria of this study

was: I) Primigravid 32-41 completed weeks

of gestation, 2) Normotensive singleton

pregnancy, 3) Hypertensive pregnant women

with BP-~140/90 mmHg, 4) Oedema may Dr
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may not present Exclusion criteria of this
study: ( I) Known essential hypertensive
patient. (2) Known chronic renal disease/
chronic hypertension. (3) Multiple
pregnancy. (4) Pregnancy with Diabetes
mellitus

Methods: (I) Measurement of blood-

pressure, (2) Sample collection: 10 ml of
venous blood and 24 hI's urine. Blood

pressure measured in both sitting and lying
by conventional sphygmomanometry in a
relaxed state in both the groups. Women were
seated with the arm supported at the level of
the heart. Two consequative measurements
were taken 6 hours apart in 24 hours.

Hypertension considered when diastolic B.P.
more than 90 mmHg & systolic B.P. more

than 140 mmHg ie ~140/90 mmHg. Blood
sample collection: Ten ml of venous blood
was collected from each subject with a
disposable plastic syringe by ,tntecubital
venepuncture taking full aseptic precaution.
After removal of the needle from the syringe,
transfered to a test tube and centrifuged at

2500 r.p.m. and the serum was preserved at
-20°C for analysis of serum creatinine and
blood urea'.

Urine sample collection: Collection of24 hI's

(7am to 7am) urine.The urinary sample was
used for estimation of 24 hI's urinary total
protein and urinary creatinine.

Instruments: Total 24-hours urinary protein

measured by photometric colometer. RA-50
for serum urea and RA-I 000 che}l1ical

analyseI' used for measurement of serum
creatinine and urinary creatinine. All data are
compiled & statistical analysis was done with
X!chi square in SPSS Package Programm.

Resutls

In this prospective study 104 pregnancies
with gestational age ranging from 32-41
completed weeks of gestation were recruited
from inpatients department of obstetrics and
gynaecology of Bangabandhu Sheikh Mujib

Medical University, Dhaka. Among 54
pregnant women were protein uric
hypertensive group and 50 pregnant women
were non-proteinuric normotensive group.

There is significant different (p<O.OOI) of total
urinary protein mean 335.2:t74.14 in
proteinuric hypertensive than non-proteinuric
normotensive group was I33.24:t29.83. The
mean maternal weight gain was higher
61.35:t 13.43kg than normotensive group
59.21:tI.5 kg.

Yariahlcs

Table-I: CO/llpori.l'onafsubject in GPH and nor/llotensive

Proteinurie hypercnsive Non-proteinurie normotensive p value
n=54 Mcan:tSE n=50 Mean:tSE

Maternal age (years)
Matcrnal height (em)

Mean gestational age (weeks)

Gravidity
I

~2

26.53:t3.9

150 em
36.46:t I.93

34(72.23% )

15 (27.77%)

2.9:t3.9
153 em

38.3:t.89

p>0.05
NS

<0.00 I

24 (48%)

10 (20%)

«1,00 I

<0.00 I

n= totalnumherof paticnt. X!=Chi squarc. p<O.OOI highly significant. p<lJ.05 signifkant. p>O.05 not si~nifil"<lIll
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Table-I showing comparison between the two

groups regarding the age of the patients, mean
gestational age and gravidity and height
in em. There is no significant (p>0.05)
statistical comparison between the maternal

age 26.53:1::3.9 year in proteinuric
hypertensive and non-proteinuric
normotensi ve 29:1::3.9 years. Also no
significant difference in height in 150 em and
153 em in proteinuric hypertensive group and
non-proteinuric normotensive group

respectively. There was significant (p<O.OOI)

Dceemhcr 20tH

In priffil gravida 34(72.33%) cases in

proteinuric group than in 24(48 %) in non-

proteinuric normotensive group. Multigravid

patient was 15(27.77%) cases and 10(20%)

in proteinuric group and non-proteinuric

normotensive group respectively. There is a

significant (p<O.OOI)difference (mean:1::S0)

of gestational age 36.46:1::1.93 weeks and

38.3:1::89weeks in protein uric hypertensive

group and non-proteinuric normotensive

respecti vely.

Variables

Table-II :Clinical characteristics of study subjects in GPH and normotensive gnJllfJ.

Proteinuric hyperensive
n=54
Mean:tSD

Non-proteinuric
normotensive

n=50

Mean:tSD

p value

Headache

Systolic blood pressure (mmHg)
Diastolic blood pressure

Maternal weight (Kg:)
Oedema
Absent

1+
2+

3+

25(46.29%)
147.69:t13.27
99.07:t8.75
61.35:t13.43

13(2.40% )

26(48.14%)

7( 12.96%)

8(14.81%)

<(J.OOI
I 24.9:t5.39

82.04:t2.4

59.21:t1.5
<0.00 I

24(41\";' )

17(34ulr )

9(18%)

<0.02

<0.001

X2=Chi-squar, p<O.OOI (Highly significance), p<O.02 (not significant)

Table-II showing clinical characteristic of
study subject. Out of 54 cases, headache
present in 25( L1h.29%) cases which" is

significantly (,I .00 I) in proteinuric
hyperensive group and absent in non-
proteinuric normotensive. Mean maternal

weight was (mean :tSO) 61 .35:1::13.43kg and
59.21:!::1.50 kg in proteinuric hypertensive

and non-proteinuric normotensive group
respectively. Oedema was absent 13(2.40%)

cases and 24(48%) cases in proteinuric

hyperensive & non-proteinuric respectively.
I+oedema in 26(48.14%) cases and 17
(34% )cases in both group respectively. 2+
was 7(12.96%) cases and 9 (18%) cases
proteinuric hyperensive and in non-
proteinuric normotensive group respectively.
3+ oedema was 8( 14.81%) of cases which is
significantly present in proteinuric
hypertensive group and absent in non-

proteinuric normotensive group.
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Table-III (a): Distribution (~l diastolic blood
pressure in hypertensive group. (n =54)

Table III (a) : The mean antenatal systolic
blood pressure (mean:tSD) was
147.69:t13.27 mmHg which was
significantly (p<O.OOI) higher in proteinuric
hypertensive group than non-proteinuric
normotensive group 124 mmHg, (p<0.05).
There was significant (p<O.OOI) changes of
diastol ic blood pressure (mean:tSD)

99.07:t8.75mmHg in hypertensive group and
82.04:t2.46 mmHg in non-proteinuric
normotensive group.

Table-III (b): Distribution (~l diastolic blood
pressure in normotensive group (n= 50).

Table III (b) showing grading and percentage
of blood pressure in 50 cases of normotensi ve .
group. Blood pressure was 85 mmHg in 20
(40%) cases, 80 mmHg in 29 (58%) cases,
82 mmHg in I (2%) cases.

Table-IV: Assessment ofRenalfullction in proteinuric hypertellsive alld 11011proteilluric lIor/1lOtellsive
group (Total /04 cases).

Variables r valueProteinuric

hypertensive
(n=54 )
Mean:!: SD

Non-proteinuric Range
normotensive
(n=50)

Mean:!: SD

Serum creatinine (Scr mg/dl)
Urinary creatinine (Ucr mg/dJ)
Cretinine clearance rate (CCR ml/min)
Blood urea (mmol/L)
Total urinary protein (mgl24 hrs)
Total !Jrinary volume in 24 hours
(Uvol ml124 hrs)

1.0:!:0.14
57.69:!:12A3
53.72:!:11.63
5.17:!:88
335.52:!:74.14
2985.19i:49

0.9:!:.11
43.38:!:5.0 I
68.31:!:8.21
4.67:!:0.98
I33.24:!:29.83
2819:!:4.2

0.8-IA <0.00 I
40-100 <OJ)OI
24-84 <0.00 I
3.7-7 >0.05 (NS)
280-800 <0.00 I
2800-3000 <0.00 I

n =Total number of patient, X2=Chi square, p<0.05 = significant p<O.OOI = Highly significance.

Table IV showing assessment of renal

insufficiency in proteinuric hypertensive and
non-proteinuric normotensive group in total
104 cases. The mean serum creatinine level

1.0:t0. 14 mg/dl which is significantly higher
(p<O.OOI) in proteinuric hypertensive group
than non-proteinuric normotensive in which

mean 0.9:t II mg/dl (0.8-1.4 mg/dl). The
mean urinary creatinine was (mean:tSD)

57.69:t12.43 mg/dl significantly higher
(p<O.OOI)than non-proteinuric normotensive
group 43.38:t5.01 mg/dl (40- IOOmg/dl).The
mean creatinine clearance (mean:tSD) was

53.72:t11.63 ml/min (range 24-84 ml/min)
is significantly (p<O.OO I) lower in
proteinuric hypertensive group than non-
proteinuric normotensive which was
68.3l:t8.21 ml/min.
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Grading of No. of Percentage
Pressure cases

90-95 mmHg 24 44.58%

100 mmHg 15 28.80%

110 mmHg 12 22A5%

>110 mmHg 2 3.88%
Grade of No. of Percentage
Pressure cases

85 mmHg 20 40
80 mmHg 29 58
82 mmHg I 2
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The mean blood urea (mean:tSD) was

5.17:t88 mmoll1 which is not-significnat
(p>0.05) in proteinuric hypertensive group
than non-proteinuric normotensive group
4.67:t.98 mmol/I (3.7-7mmol).

The mean total urinary protein (mean:tSD)
was 335.52:t74.14 mg/24hr which is
significantly higher (p<O.OOI) in proteinuric
hypertensive group than non-proteinuric
normotensive group which was 133.24:t
29.83 mg/24 hr(280-800mg/24hr.). The mean
total urinary volume (Mean:tSD) was
2985.19:t49 ml/24hr which is significantly
higher (p<O.OOI) in proteinuric hypertensive
group than non-proteinuric normotensive
group which was 2819:t4.2 ml/24hr (2800-
3000mI/24hr).

Table- V: Distribution gestation age in protei1luric

hypertensive and /101l-protei1luricnormote1lsive

Gestationalperiod Proteinuric
Hypertensive
(n=54)No.%

.Non-proteinuricpvalue
Normotensive
(n = 50) No. %

32.34 weeks

35-37 weeks

38-39 weeks

8(14.81%)

22(40.74%)

24(44.44%)

9(16.66%) p<O.OOI

40(74.07%) p<O.OOI

x2= Chi square. n=Number of patients, p<O.OO1
(l;lighly significant) df-3

Table- V showing distribution of gestational age

in both hype11ensiveand normotensive group.

The duration of gestation in proteinoric

hypertension group was (32-34 weeks)
8(14.81%),35-37 weeks was 22(40.74%)

is significantly (p<O.OO I) higher in

proteinuric hypertensive than non-proteinuric
normotensive 9(16.66%).38-39 weeks was

24(44.44%) which was significantly lower

Decemher 2003

(p<O.O( ) in proteinuric hypertensive group
than non-proteinuric normotensive group
which was40(74.07%) cases.

Discussion

Severe hyptertension in the pregnant women

before thirty six weeks of gestation is a
multisystem diseaseand threat to the well-
being of both the mother and her unborn
childl7. Obstetrical studies documented the

vascular haemotalogical and biochemical
abnormalities in mother with severe

hypertension. In spite of several studie~

devotedto subject,many uncertainities arise,
when a nephrologist or an obstetrician are
asked about the risk of a pregnancy with
hypertension and subsequent effect on renal
function. Pre-pregnancy assessment and
cooperation between nephrologist and
obstetrician can improve both maternal and
foetal outcome. Maternal complications were
frequent in increased hypertension andhigh-
grade proteinuria. Showed that pregnancy
related loss of renal function is an important
complication in women with moderate or
severerenal insufficiency.

Previous small studies of pregnancy in
women with moderate renal insufficiency,
foetal survival rates were 50% or less.

Principal reason of controversy between
natural history and remote prognosis of
hypertension in pregnancy, it is difficult to

distinguish thedifferent etiologicalcategories
ofGPH, essential or secondary hypertension
and renal disease's.

Here for evaluation of renal function as well

as renal insufficiencyand maternal outcome
paramaters used for comparison between
hypertensive and normotensive group, which

109



Vol. 29. No.3 Pregnancy. Hypertension. Rcnaiinslifficicncy A Khatlll1 cl al.

includes maternal age, maximum systolic and
diastolic blood pressure, serum creatinine
concentration, maximum 24 hour urinary

protein, blood urea nitrogen (BUN) and
urinary creatinine represent the highest
values measured in study period ofpregnncy.
They were recorded in third trimester,
most often just before deli vary. Mason H.
Harstad et al (1990) studies showed with

moderate and severe renal insufficiency
commonly complicat GPH in third
trimester. Hypertensive pregnancy was
identified in 37 women that was mild to

moderate renal insufficiency 23 to 63% of
Cases. Severe or substantially increased
proteinuria was manifest in nearly half of the
pregnancy in these series'~. Increased
incidence of SGA infants was observed in

patients with prolonged hypertension 2:4
weeks and also in those with heavy
proteinuria (2:3.5gm/24 hours). A similar
association existed between increased risk

of preteI'm delivaries and heavy proteinuria.
Women with moderate renal insufficiency
complicated by chronic hypertension, pre-
teI'm birth (43%) was more frequent in

hypertensive than in normotensive group
( I0% )211.

In this study, renal function decline slightly
in women with their highest S. creatinine
mean I:to.14mg/dl and BUN concentration
5.17:t88 mmol/L being respectably. Blood
pressure recorded 4 hourly and there was 90-
95 mmHg 44.58% and 100 mmHg was
28.80% and II0mmHg 22.45% and 120
mmHg was 3.88%. 24 hour urine was
collected for measurement of total urinary
protein which was mean 335:t74.14 mg/24
hour. Total urinary volume 2985.19:t49'.

Creatinine clearance which is very important
for assessment of renal dysfunction in

hypertensive group in late pregnantcy and
mean value was 53.72:t11 ml/min seems to

be significantly higher <0.00 I III
hypertensive comparison to normotensive
group (68.31 :t8.2 ml/min) and range of CCR
was 24-48 ml/min was mininum value.

CCR average 24-84ml/min in 31.48%. of
cases. In my study lowest creatining
clearance was (24-48 ml/min) 31.48% which

indicate severe renal insufficiency. Showed
that the mean urine protein in preteI'm

delivary group (5 gm/24 hours) was twice
that in the term delivary (2.5 gm/24 Ius.).

In this study, in proteinuric hypertensive

group, premature baby «37 weeks) was 30
cases was 55% in comparison to
normotensive group 16.66% and >37 weeks
in hypertensive group was 44.44% than nor-
proteinuric normotensive group 74.07L!t.

Further study needs for Aceusale evaluation
of send function & prenatal outcome.
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