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INTRODUCTION

Globally, hypertension existing in all pregnancies by up to 
10%. This complication during the pregnancy will lead to 
morbidity and fatality in pregnancy.1 The disease has been 
growing among inpatients who delivered at the hospital.1 The 
occurrence of hypertensive disorders during pregnancy in 
the United States is 5 to 10% that shown the second-highest 
leading cause of mortality in maternal death.2 Based on the 
study in Kuala Lumpur, 7.14% maternal death was reported 
because of preeclampsia and 4.41% patients had gestational 
hypertension during pregnancy.3

Human renal function will change due to the hormonal 
changes in pregnancy. The increase of creatinine clearance 
during pregnancy because of the increase of ultrafiltration 
volume and reduced average colloid osmotic gravity.4 The 
size of the pregnant women will rise to 1 cm and the most no-
table modifications that can be found are in the urinary area.5 
The renal hemodynamic will changed and it can be noticed 
during the completion of the first trimester when both creati-
nine clearance and renal plasma flow increase by 50%.5 The 
renal plasma flow decline starting from week 12 till week 
38 while GFR will stabilize around 4 to 6 weeks after de-
livery.6 The discrepancy in GFR value happens when serum 
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ABSTRACT
Introduction: Hypertension complication during the pregnancy will lead to morbidity and fatality in pregnancy. 
Objective: The study was done to identify the differences of calculated creatinine clearance level between two groups of preg-
nant patients which were gestational and chronic hypertension patients from pregnancy to the postpartum period.  
Methods: A prospective cohort study was done from September 2015 to April 2016 on the Obstetrics & Gynaecology Clinic of 
Hospital USM patients. A total of 10 pregnant mothers from gestational hypertension patients and 10 pregnant mothers from 
chronic hypertension patients who signed the consent form were included in the study. The patient’s medical records were re-
viewed. Patients with proteinuria > 300mmHg, preeclampsia or eclampsia, on Angiotensin-converting enzyme (ACE) inhibitors 
or angiotensin-receptor blockers (ARBs), and those who have present or history of diabetes, renal disease, liver disease, sys-
temic lupus erythematosus, hepatitis, hyperaldosteronism, renal artery stenosis or thyrotoxicosis were excluded from the study. 
Blood for renal function test was collected at three phases. The collection was at the last trimester of pregnancy followed by six 
weeks and 12 weeks after labour. Repeated measure ANOVA was used to analyze the pattern of the calculated creatinine clear-
ance between the groups from pregnancy to postpartum. 
Results: The pattern of calculated creatinine clearance is the difference between groups. In the gestational hypertension group, 
the calculated creatinine clearance was an increase from 6 weeks postpartum to 12 weeks. The pattern of calculated creatinine 
clearance still declined in the chronic hypertension group after 6 weeks postpartum. 
Conclusion: The women with previous hypertensive disorders during pregnancy should have a regular checkup especially on 
checking renal function test as it is one of the major causes of unintended of having renal disease.
Key Words: Creatinine clearance, Chronic hypertension, Gestational hypertension, Pregnancy, Postpartum



Int J Cur Res Rev   | Vol 13 • Issue 08 • April 2021 6

Kamaruddin et al.: The pattern of creatinine clearance in gestational and chronic hypertension women from the third trimester

creatinine level decreases during pregnancy. In pregnancy, 
the average of serum creatinine falls to a pregnancy range of 
0.4-0.8 mg/dl.7 It was found that the creatinine clearance was 
40% higher compared with non-pregnant women.4 Then, 
the value of creatinine clearance returns to normal around a 
month after delivery.4 

Prakash et al. (2006) reported 25% of chronic hypertension 
pregnant women had a normal renal function.8 Of all the re-
ported patients with chronic hypertension, 9.72% had a high-
er serum creatinine concentration which is more than 3 mg/
dl with a not serious renal failure. The majority had mild re-
nal failure while four patients had a serious renal failure that 
depends on the haemodialysis. The risk causes that contrib-
ute to the exposure of getting renal problem among chronic 
hypertension patient was gout, the users of the diuretic agent, 
obesity and older age.9 The hazard ratio of getting chronic 
kidney disease (CKD) and end-stage renal failure (ESRD) in 
hypertensive disorders women was 9.3 compared to healthy 
women.10

Another study reported the effect of increased systolic blood 
pressure (SBP) towards the probabilities of a fast decrease of 
renal function.11,12 Hanratty et al. (2011) reported there was 
an association between high blood pressure and CKD.13 In-
creased level of SBP that more than 120 mmHg will increase 
the risk of developing CKD.13 The collaboration of a multi-
disciplinary team between obstetricians and nephrologists is 
crucial to monitor the blood pressure in women with renal 
injury so that it can keep the kidney from other worsening 
condition.14 The objective of the study was to determine the 
changes of calculated creatinine clearance from the third tri-
mester to 12 weeks after delivery in gestational and chronic 
hypertension women.

MATERIALS AND METHODS

Study Participants and Categories
A prospective cohort study was conducted on women who 
were diagnosed with gestational and chronic hypertension 
and had to follow up treatment at Obstetrics and Gynaecol-
ogy (O&G) Clinics of Hospital Universiti Sains Malaysia 
(USM) during the antenatal and postpartum period from De-
cember 2015 to February 2016. The patients were excluded 
if had proteinuria > 300mmHg,  preeclampsia or eclamp-
sia, on Angiotensin-converting enzyme (ACE) inhibitors or 
angiotensin-receptor blockers (ARBs), and had a history of 
diabetes, renal disease, liver disease, systemic lupus erythe-
matosus, hepatitis, hyperaldosteronism, renal artery stenosis 
or thyrotoxicosis. The study protocol was approved by a hos-
pital university where the research was conducted. A written 
consent form was given to each patient before joining the 
research as an agreement towards the study protocol. 

Hypertension was defined as SBP over 140 mm Hg and/or 
DBP over 90 mm Hg during pregnancy.8 chronic hyperten-
sion was defined as hypertension that diagnosed before the 
pregnancy or before the 20 weeks of pregnancy 18 and ges-
tational hypertension was defined as hypertension that never 
diagnosed before the pregnancy and was diagnosed after 20 
weeks of pregnancy. 

Clinical data and sample collection and meas-
urement
A study proforma was used to collect information from the 
medical record on maternal parameters and foetal parame-
ters. Maternal parameters include age, weight, height, gesta-
tional age at delivery, body mass index (BMI), gravida and 
parity, type of hypertension, creatinine clearance and blood 
pressures. Foetal parameters include gender, birth weight, 
Apgar score, complication and method of delivery.  Blood 
samples for the renal function test were collected at the third 
trimester,  six weeks after delivery and 12 weeks after de-
livery.  The Modification of Diet in Renal Disease (MDRD) 
formula was used to calculate the creatinine clearance level. 
The serum creatinine results from the renal function tests 
were obtained to generate the creatinine clearance. The blood 
taken was done by the nurse at O&G Clinic. The blood was 
submitted to the chemical pathology laboratory. The result 
of the blood tests was obtained from the electronic record. 

Statistical analysis 
Univariable analyses were performed to compare the base-
line characteristics and foetal parameter between gestational 
and chronic hypertension patients. Mann Whitney was ap-
plied to determine the difference of means between groups 
for variables: age, gestational ages at delivery, birth weight, 
and BMI. The level of significance was set as 0.05. Repeated 
Measure ANOVA was used to see the differences of cre-
atinine clearance from the last trimester of pregnancy to 2 
months postpartum for both groups. Statistical Package for 
Social Sciences version 24.0 (IBM Corporation, 2013) was 
used to perform data entry and data analyses.

RESULTS

The maternal characteristics between chronic hypertension 
and gestational hypertension were not statistically signifi-
cant except for the history of previous miscarriage (Table 1). 

There was a declination of creatinine clearance in chronic hy-
pertension participants from the last trimester of pregnancy to 
2 months postpartum compared to gestational hypertension 
participants (Figure 1). The total mean difference from the 
third trimester to 12 weeks postpartum in chronic hypertension 
participants was 28.85 ml/min while for gestational hyperten-
sion participants were 23.66 ml/min. The calculated creatinine 
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clearance still declined in chronic hypertension participants at 
12 weeks postpartum by 1.83 ml/min, but it showed the incre-

ment of calculated creatinine clearance in gestational hyper-
tension participants by 2.33 ml/min (Table 2).

Table 1: The comparison of maternal characteristics of participants between groups (n=20)
Variables Gestational  

Hypertension (n=10)
Chronic Hypertension 

(n=10)

n(%) n(%) p-value

Age (year) 34.00(9.00)a 36.50(11.00)a 0.791b

Gestational age at delivery
BMI (at delivery)
Parity

37.00(2.00)a
33.90(3.83)a
1.50(3.00)a

37.00(5.00)a
32.55(12.73)a
3.00(2.11)a

0.178b
0.241b
0.263b

History of Miscarriage 
  Yes
   No
Delivery Mode
  Normal
  Caesarean
  Vacuum
  Forceps   
Drug Received
  None
  Methyldopa
  Labetalol
  Nifedipine
 Methyldopa &  Nifedipine
Hypertension Status
   Not on medication
   Controlled with  medication
   Uncontrolled despite medication

0(0.0)
10(100.0)

5(50.0)
4(40.0)
0(0.0)
1(10.0)

6(60.0)
0(0.0)
3(30.0)
1(10.0)
0(0.0)

5(50.0)
5(50.0)
0(0.0)

6(60.0)
4(40.0)

4(40.0)
5(50.0)
1(10.0)
0(0.0)

2(20.0)
2(20.0)
3(30.0)
1(10.0)
1(10.0)

1(10.0)
6(60.0)
3(30.0)

0.005c

0.528c

0.408c

0.056c

amedian(IQR), bmann-whitney , cChi-square test. The level of significance was set at 0.05 (two-tailed)

Table 2: Comparison of calculated creatinine clearance level within each group based on time (Time Effect) 
(n=20)
Comparison Gestational Hypertension

n=10
Chronic Hypertension

n=10

Mean Difference (95% CI) p-valueb Mean Difference (95% CI) p-valueb

Third trimester-six weeks postpar-
tum

25.99 (18.08,33.99) <0.001 27.02 (14.90,
39.15)

<0.001

Third trimester-12 weeks postpar-
tum

23.66 (11.93,35.39) <0.001 28.85 (17.65, 40.10) <0.001

six weeks postpartum-
12 weeks postpartum

-2.33 (-12.72, 8.07) >0.95 1.83 (-1.48, 5.14) 0.417

Repeated measures ANOVA within-group analyses were applied followed by multiple comparisons Bonferroni correction applied by 
correcting the level of significance (α/number of pairs=0.05/3=0.017)

DISCUSSION

Maternal and foetal characteristics based on 
the type of hypertension
There was no significant difference in maternal parameters 
between groups except for a previous history of miscarriage. 
The findings were similar to a study conducted in Chicago 
where there was no difference in maternal characteristics be-
tween gestational hypertension and chronic hypertension.15 

A cohort study of 33 856 singleton pregnancy reported that 
those with chronic hypertension had a higher risk of miscar-
riage by 2.89 odds compared to those without chronic hyper-
tension.16 

The previous study proposed that there was a relationship 
between small birth weight and the number of previous 
miscarriage(s).17 In the current study, the mean birth weight 
for chronic hypertension was 2.59 kg and 2.88 kg for gesta-
tional hypertension. The lower birth weight in chronic hyper-
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tension participants might reflect the significant history of 
miscarriage. Another study reported that women aged 35-39 
years old increase the chance of getting miscarriage by 2.4 
compared to women aged less than 35 years old.18 The cur-
rent study showed that participants in chronic hypertension 
were older compared to gestational hypertension. So, age 
might be one of the factors that affect the previous miscar-
riage in chronic hypertension for the current study.

The trend of creatinine clearance level in the 
last trimester of pregnancy to postpartum
The level of calculated creatinine clearance declined from 
the third trimester to six weeks after delivery in gestational 
hypertension patients. The mean difference between these 
two measurements was 25.99 ml/min. But, there was only a 
slight increase of calculated creatinine clearance level from 
six weeks postpartum to 12 weeks postpartum with 2.33 ml/
min. The mean level of calculated creatinine clearance in 
gestational hypertension participants declined from the third 
trimester to 12 weeks after delivery with 98.86 ml/min to 
75.73 ml/min respectively. 

There was a declination of calculated creatinine clearance 
from the third trimester to six weeks postpartum for both 
groups. It was recognised that the size of kidneys increases 
up to 30% during pregnancy because of vascular and intersti-
tial spaces changes.6 Renal function changes starting before 
conception in reaction to hormonal deviations during the 
menstrual cycle.4 The increase of GFR can be noted at four 
and nine weeks gestation by 20% and 45% respectively.4 The 
physiologic adaptation that mostly can be seen in normal 
pregnancy is glomerular hyperfiltration. It will reduce the se-
rum creatinine, so that increase the GFR level in pregnancy.6 

Yelumalai et al. reported that the serum creatinine in normal 
pregnancy and six weeks postpartum was 50.5 µmol/L and 
59.4 µmol/L  respectively.19 GFR remains increase through-
out pregnancy and then normalise at six to eight week of 
postpartum.6 Three studies reported the decline of creatinine 
clearance from pregnancy to postpartum and its restoration to 
normal level in the postpartum period.20 The study proposed 
that the level of creatinine clearance among gestational and 
chronic hypertension was rising throughout pregnancy.14,21

As for chronic hypertension women, the blood pressure de-
clined until 12 weeks postpartum that one of the reasons as-
sociated with the decline of the calculated creatinine clear-
ance. Many studies showed a direct relationship between 
renal function progression and blood pressure.22,23 It can be 
concluded that the severity of increase in levels of diastolic 
blood pressure was connected to the reduction in final creati-
nine clearance. Participants with chronic hypertension also 
received antihypertensive treatment during postpartum that 
may cause the reduction of calculated creatinine clearance 

after three months of delivery. It was also proven that the 
antihypertensive agent would increase the risk of increasing 
the serum creatinine by 1.26 odds compared to those who did 
not receive antihypertensive agent.24 

The major limitations of this study was the small sample 
size due to the time constraint and obstacles. There was a 
limited number of the patient without underlying diseases 
who delivered from 1st December 2015 to 31st December 
2016. In the beginning, the total number of patients available 
for the study setting for gestational hypertension and chronic 
hypertension was approximately 50 patients but due to the 
development of preeclampsia and superimposed preeclamp-
sia after delivery, they were excluded from the study. There 
were also many hypertensive disorders at pregnancy who 
had diabetes and other diseases. From the study population, 
20% developed preeclampsia or superimposed preeclampsia 
at delivery or postpartum and 40% had other diseases. There 
were no creatinine clearance results for patients after deliv-
ery so it was impossible to use another study design rather 
than a Prospective Cohort Study. 

CONCLUSIONS

Chronic hypertension had more reduction of calculated cre-
atinine clearance after postpartum compared to gestational 
hypertension participants. Blood pressure may affect the 
declination of creatinine clearance level in chronic hyper-
tension participants. The women with previous hypertensive 
disorders during pregnancy should have a regular checkup 
especially on checking renal function test as it is one of the 
major causes of unintended of having a renal disease
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Figure 1: The mean of calculated creatinine clearance for the 
third trimester, six weeks postpartum and 12 weeks postpar-
tum in gestational and chronic hypertension.
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