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Background
Pregnancy-Induced Hypertension (PIH) is a universal problem and 

its global incidence is estimated between 5-14% of all pregnancies [1,2]. 
It is one of the major causes of pregnancy-related maternal deaths in 
the United States [3]. In Ghana, PIH contributes 40% of all maternal 
deaths [4] and one of the commonest pregnancy related complication 
encountered in Ghanaian hospitals. 

Pregnancy-Induced Hypertension is the main cause of renal 
impairment especially acute kidney injury in late pregnancy, with 
reported incidence of between 2% and 11.3% in preeclampsia and 
eclampsia patients [5,6]. Chronic kidney disease (CKD) is a common 
complication of hypertensive patients in Ghana, with a prevalence 
ranging between 22%-46.9% among the general population [7,8]. 
Kidney disease and preeclampsia however, are caused by similar 
factors; both disorders have been linked to hypertension, obesity, 
insulin resistance and endothelial dysfunction [9-15]. 

A strong correlation exists between the incidence of preeclampsia 
and later incidence of kidney disease; moreover, preeclampsia further 
increases the risk for developing End-Stage Renal Disease (ESRD) [16]. 
Screening for renal impairment in pregnant women is not performed 
routinely during antenatal visits as such there is scanty information on 
this condition in these categories of women. 

Renal equations have been widely accepted for use in the general 
population to offset the challenges associated with the use of the 
collection of 24-hour urine for the calculation of creatinine clearance. 

However, the use of these equations in pregnant women still requires 
validation from large sample size and across different populations. 

This study thus, assessed renal function in women presenting with 
hypertensive pregnancy using renal equations, which eliminates the 
cumbersome nature of requesting for 24-hour urine, with the aim of 
providing preliminary data that could influence the early diagnosis 
and management of CKD in women presenting with hypertensive 
pregnancy in Ghana and to encourage the adoption of these equations 
for routine renal assessment in women with hypertensive pregnancy. 

Materials and Methods
Study design and setting

This Hospital-based case-control study was conducted at the 
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Suntreso Government Hospital in the Kumasi Metropolis between 
August and December 2012. The Hospital is a Government owned 
Primary healthcare facility located in the Ashanti Region of Ghana. 
It provides general health services to the public and open 24 hours. 
The Hospital is accredited to receive National Health Insurance as 
such receives a good number of patients. Kumasi is the commercial, 
industrial and cultural capital of the Ashanti Region and it is among the 
largest metropolitan cities in Ghana. 

Ethical consent 

The study was approved by the Committee on Human Research, 
Publications and Ethics (CHRPE) School of Medical Sciences Kwame 
Nkrumah University of Science & Technology (KNUST) and the 
Institutional Review Board of Suntreso Government Hospital (CHRPE/
KNUST/RC/045/20-03-13). All willing participants enrolled in the 
study completed a written informed consent form. All data were coded 
before analysis.

Selection of study participants 

A group of pregnant women receiving antenatal care at the Obstetrics 
and Gynecology Department of Suntreso Government Hospital were 
recruited for the study. In total 220 women within the age group 17-45 
years were enrolled; of these 84 had Gestational Hypertension; 36 had 
Preeclampsia while one hundred (100) normotensive pregnant women 
were enrolled as controls. The diagnosis of Gestational Hypertension 
and Preeclampsia, was done by qualified Obstetrician/Gynecologist 
using the National High Blood Pressure Education Program Working 
Group diagnostic criteria [17]. Blood pressure of ≥ 140/90 mmHg 
occurring after 20 weeks of gestation devoid of dipstick proteinuria 
was considered as Gestational Hypertension (GH) while Preeclampsia 
was defined as hypertension (≥ 140/90) and proteinuria (≥ + or 
+>0.3 g/L) occurring after 20 weeks of gestation. Using closed-ended 
questionnaires clinical and socio-demographic data were obtained 
and validated through reviewing of existing records of the Hospital 
database.

Inclusion and exclusion criteria

Hypertensive nulliparous and multiparous Ghanaian pregnant 
women aged between 17-45 years and with gestational age >20 weeks 
with singleton pregnancies with or without dipstick proteinuria were 
enrolled as cases (PE & GH respectively). Normotensive pregnant 
women without dipstick proteinuria were enrolled as controls. 
Respondents with previously diagnosed chronic hypertension, diabetes, 
heart disease, renal disease, use of antihypertensive medication before 
the recruitment as well as those who were unwilling to give informed 
consent were excluded from the study. 

Blood sample collection and preparation

4 mL of venous blood was taken from each respondent and allowed 
to clot, the serum was separated by centrifugation (Nüve NF 200, 
Germany) at 300 rpm for 5 minutes within 30 minutes of collection. 
The obtained serum was aliquoted under sterile conditions and stored 
at -80°C (Thermo Scientific RevcoTM UxF − Ultra-Low Temperature 
Freezers, USA) until assay. 

 Biochemical assays

The serum samples were analyzed for urea, creatinine and uric acid 
using Chemistry Analyzer, Mindray BS 380 (Shenzhen Mindray Bio-
Medical Electronics Company Limited, China). The method employed 
by the automated analyser (Mindray BS 380) for the determination of 

the urea, creatinine and uric acid was per the reagent manufacturer’s 
instruction- Fortress Diagnostics Limited (Fortress Diagnostics 
Limited, Unit 2C Antrim Technology Park, BT41 IQS United Kingdom). 

The levels Na+, K+ and Cl in the serum were estimated using Roche 
9180 Electrolyte Analyzer (F. Hoffmann-La Roche Limited, Basel, 
Switzerland). The Roche 9180 Electrolyte Analyzer used employs Ion-
Selective Electrode (ISE) measurement principles.

Urine sample collection and determination of urine protein

Participants were asked to provide about 10-15 mL of freshly 
voided morning urine in leak-proof sterile containers provided. 
Semi-quantitative proteinuria was determined using DIRUI A-Series 
Reagent dipstick Strips employing a method (DIRUI® Industrial Co. 
Ltd., China). Proteinuria was defined as the presence of urinary protein 
in concentrations ≥ “+”, using the semi-quantitative color scale on the 
urine reagent dipstick [18].

Measurements of anthropometric variables

Each participant’s height (to the nearest 0.1 cm) was measured 
in standing using a wall-mounted ruler. Basal weight (weight at 
first trimester antenatal visit) and current weight (weight at time of 
recruitment) were documented for all the respondents. Their weights 
(to the nearest 0.1 kg) were measured in kilograms in light clothing on 
a bathroom scale (Yongkang Yongzhou Weighing Apparatus Co. Ltd, 
Jinhua Zhejiang China). Basal BMI (BMI at first trimester antenatal 
visit) and Current BMI (BMI at time of recruitment) were estimated for 
all participants. BMI was calculated by dividing weight (kg) by height 
squared (m2) and documented to the nearest decimal place. Obesity: 
was assigned if BMI ≥ 30 kg/m2. 

Blood pressure measurement

Participants were made to sit and rest for at least 5 minutes 
before the pressure was taken as recommended by the American Heart 
Association [19]. The blood pressure was taken by trained health personnel, 
using mercury sphygmomanometer with the aid of stethoscope. Duplicate 
measurements were taken 5 minutes apart and the mean values recorded 
as the blood pressure reading to the nearest 2.0 mmHg.

Estimated glomerular filtration rate

The estimated GFR (eGFR) was calculated for the pregnant women 
using the Chronic Kidney Disease Epidemiology Collaboration (CKD-
EPI) equation [20] and the Modified Diet in Renal Disease (MDRD-4) [21]. 

Statistical analysis

Data obtained was entered into Microsoft excel sheet and analyzed 
using GraphPad Prism version 5.00 for Windows (GraphPad software, 
San Diego California USA, www.graphpad.com). Chi-square test 
and Fischer’s exact test for was employed for categorical data where 
appropriate. One-way ANOVA followed by Tukey Post-Hoc multiple 
comparisons were conducted between cases (PE, GH) and control. 
Logistic regression analysis was performed for confounding factors. 
The results were expressed as mean ± SD, P <0.05 was considered as 
statistically significant. 

Results
Socio-demographic, obstetric and clinical characteristics of 
study participants

The pregnant women were mostly between the ages of 30 and 39 
years and married. 66.4% of the women had only basic education whilst 
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79.1% were employed in the informal sector and there was significant 
between-group difference in employment status (<0.0001 vs. <0.0001 
vs. 0.0199). Although, most of the participants were multiparous 
(37.3%), nulliparity was common among the women with preeclampsia 
(41.7%) and Gestational Hypertension (35.7%) (Table 1). More women 
presenting with hypertension indulged in the intake of un-prescribed 
herbal preparations (Table 1) however, there was no statistical difference 
between the groups. 

Biochemical characteristics
The mean age of the control group was comparable to those 

presenting with hypertension (Table 2). Serum urea, creatinine, uric 
acid, sodium (Na+) and chloride (Cl-) concentrations were significantly 
increased in the GH and PE groups than in the CG (Table 3). However, 
there was no significant difference in their serum Potassium (K+) 
levels. The two renal equations (CKD-EPI and MDRD-4) used in the 
estimation of the Glomerular Filtration Rate (GFR) showed that, eGFR 
was significantly higher in the CG than in the hypertensive cases, 
(p<0.001). Also, creatinine clearance was significantly higher in the CG 
compared to the GH and PE (Table 3). 

Renal impairments using renal equations
Using the CKD-EPI equation the prevalence of renal impairment in 

Parameter Total Control #p-values GH ‡p-values PE ¥p-values
 n=220 n=100  n=84  n=36  
Age 0.2106 0.8416 0.5401
20-29 108 (49.1) 53 (53) 38 (45.2) 17 (47.2)
30-39 110 (50.0) 45 (45) 46 (54.8) 19 (52.8)
40-49 2 (0.9) 2 (2.0) 0 (0.0) 0 (0.0)
Marital status
Married 215 (97.7) 97 (97.0) 0.797 82 (97.6) 0.3505 36 (100.0) 0.2933
Educational 0.2789 0.4934 0.5351
No Education 6 (2.7) 5 (5.0) 1 (1.2) 0 (0.00)
Basic 146 (66.4) 67 (67.0) 53 (63.1) 26 (72.2)
Secondary 46 (20.9) 20 (20.0) 18 (21.4) 8 (22.2)
Tertiary 22 (10.0) 8 (8.0) 12 (14.3) 2 (5.6)
Employment <0.0001 <0.0001 0.0199
Unemployed 14 (6.4) 13 (13.0) 1 (1.2) 0 (0.00)
Informal 174 (79.1) 79 (79.0) 66 (78.6) 29 (80.6)
Formal 32 (14.5) 8 (8.0) 17 (20.2) 7 (19.4)
Parity 0.2707 0.5468 0.4763
Nulliparous 74 (33.6) 29.0 (29.0) 30 (35.7) 15 (41.7)
Primiparous 62 (28.2) 27.0 (27.0) 27 (32.1) 8 (22.2)
Multiparous 82 (37.3) 42.0 (42.0) 27 (32.1) 13 (36.1)
Grand Multiparous 2.0 (0.9) 2.0 (2.0) 0 (0.0) 0 (0.0)
HPI 86 (39.1) 36 (36.0) 0.7693 32 (38.1) 0.2254 18 (50.0) 0.141

Data is presented as figures with percentages in parentheses. 
GH: Gestational Hypertension; PE: Preeclampsia; HPI: Herbal Preparation Intake; 
#p-Values in comparison between control and GH; 
‡p-Values in comparison between GH and PE; 
¥p-Values in comparison between control and PE.

Table 1: Socio-demographic characteristics of the study population.

Parameter Total (220) Control (100) GH (84) PE (36) p-value Significant pairs
Age (years) 29.88 ± 0.54 29.36 ± 0.54 30.08 ± 0.45 30.86 ± 0.60 0.895 none
Height (cm) 1.61 ± 0.01 1.64 ± 0.01 1.61 ± 0.01** 1.61 ± 0.01* 0.0019 Ctrl vs. GH & PE
Basal weight (cm) 65.12 ± 0.87 66.02 ± 1.27 63.89 ± 1.18 65.47 ± 2.90 0.531 none
Current weight (kg) 74.04 ± 0.90 72.34 ± 1.16 73.39 ± 1.31 80.28 ± 3.10* 0.047 Ctrl vs. PE
Weight Gain (kg) 8.92 ± 0.39 6.32 ± 0.42 9.50 ± 0.57*** 14.81 ± 0.97*** <0.0001 Ctrl vs. GH & PE
Basal BMI 25.23 ± 0.35 25.87 ± 0.43 24.60 ± 0.41 24.94 ± 0.96 0.852 none
Current BMI (kg/m2) 28.68 ± 0.29 28.37 ± 0.38 28.25 ± 0.44 30.56 ± 0.99 0.609 none
BMI Gain (kg/m2) 3.45 ± 0.15 2.50 ± 0.17 3.65 ± 0.22*** 5.62 ± 0.36*** <0.0001 Ctrl vs. GH & PE
SBP (mmHg) 141.40 ± 2.01 111.10 ± 0.89 161.40 ± 1.06*** 178.9 ± 1.34*** <0.0001 Ctrl vs. GH & PE
DBP (mmHg) 89.05 ± 1.64 65.75 ± 0.81 101.10 ± 0.90*** 125.70 ± 1.29*** <0.0001 Ctrl vs. GH & PE
Gest. Age (weeks) 30.38 ± 0.29 28.98 ± 0.51 30.99 ± 0.33*** 32.86 ± 0.32*** <0.0001 Ctrl vs. GH & PE
Parity 1.30 ± 0.084 1.59 ± 0.51 1.05 ± 0.11** 1.08 ± 0.18 0.032 Ctrl vs. GH

Data is presented as mean ± SD of the mean; 
GH: Gestational Hypertension; PE: Preeclampsia; BMI: Body Mass Index; 
Basal weight=weight at first antenatal visit; Current weight=weight at time of recruitment; Basal BMI=BMI at first time of antenatal visit; Current BMI=BMI at time of 
recruitment; 
SBP: Systolic Blood Pressure; DBP: Diastolic Blood Pressure; Gest: Gestational; One-way ANOVA followed by Turkey Post Hoc multiple comparison; 
*, ** and *** indicates significant p values at p<0.05, <0.01, and <0.001 respectively.

Table 2: Anthropometric and Gestational characteristics of respondents stratified by pregnancy outcome.
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the entire population was (4.1%). The prevalence of renal impairment 
was higher in the PE group (22.2%) compared to the GH group (1.2%) 
when the CKD-EPI equation was applied. Using the MDRD-4 equation 
however, the prevalence of renal impairment in the study population 
was 0.5%. None of the pregnant women in the CG had renal impairment 
using both equations (Table 4). 

One hundred and six (106) respondents representing 48.2% were 
staged as having normal eGFR per the CKD-EPI formula. One hundred 
and five (105) respondents (47.7%) had mild renal impairments. Nine 
(9) respondents (4.1%) had moderate renal impairments (Table 5). 
Using the MDRD-4 formula, one hundred and six (106) representing 

48.2% had normal GFR. One hundred and thirteen (113) respondents 
representing 51.4% had mild renal impairment. Only (1) person was 
classified in stage 3 and as having moderate renal impairment. None 
of the respondents had severe renal impairment using both equations. 

The Logistic Regression analysis indicated that neither obesity, 
overweight, Herbal Preparation Intake, nulliparity, primiparity nor age 
group 20-29 years was significant independent risk factors or predictors 
of preeclampsia associated renal insufficiency (Table 6).

Discussion
In this study, we assessed renal function among Ghanaian women 

Parameter Total (220) Control (100) GH (84) PE (36) P-value Significant pairs
Proteinuria (g/L) 0.08 ± 0.02 0.002 ± 0.01 0.00 ± 0.00 0.49 ± 0.05*** <0.0001 Ctrl vs. GH & PE
Urea (mmol/L) 4.7 ± 0.13 3.0 ± 0.05 5.5 ± 0.13*** 7.7 ± 0.17*** <0.0001 Ctrl vs. GH & PE
Uric Acid (umol/L) 345.0 ± 6.54 264.1 ± 5.95 382.5 ± 4.76 484.8 ± 6.54* 0.041 Ctrl vs. PE
Creatinine (umol/L) 72.5 ± 1.77 50.4 ± 0.88 87.5 ± 0.88*** 100.8 ± 1.77*** <0.0001 Ctrl vs. GH & PE
K+ (mmol/L) 3.87 ± 0.02 3.89 ± 0.03 3.83 ± 0.03 3.89 ± 0.05 0.744 None
Na+ (mmol/L) 136.70 ± 0.11 136.10 ± 0.12 137.20 ± 0.17*** 137.40 ± 0.27*** <0.0001 Ctrl vs. GH & PE
CL- (mmol/L) 102.70 ± 0.16 101.90 ± 0.18 103.20 ± 0.27* 103.30 ± 0.46*** 0.0007 Ctrl vs. GH & PE
CKD-EPI (ml/min/1.73 m2) 127.90 ± 4.11 189.50 ± 2.92 81.57 ± 1.83*** 64.77 ± 1.49*** <0.0001 Ctrl vs. GH & PE
MDRD-4 (ml/min/1.73 m2) 112.30 ± 2.75 153.80 ± 1.78 81.59 ± 1.29*** 68.61 ± 1.19*** <0.0001 Ctrl vs. GH & PE
CRCL (ml/min) 126.80 ± 2.61 164.60 ± 1.52 97.55 ± 2.32*** 90.40 ± 2.23*** <0.0001 Ctrl vs. GH & PE

Data is presented as mean ± SD of the mean; 
GH: Gestational Hypertension; PE: Preeclampsia; K+: Potassium, Na+: Sodium; Cl-: Chloride, CKD-EPI:  Chronic Kidney Disease Epidemiology Collaboration; MDRD-4: 
Modification of Diet in Renal Disease; CRCL: Creatinine Clearance; One-way ANOVA followed by Tukey Post Hoc multiple comparison; 
*, ** and *** indicates significant p values at p<0.05, <0.01, and <0.001 respectively. 

Table 3: Biochemical characteristics of respondents stratified by pregnancy outcome.

Parameters Total CT GH PE
n=220 % n=100 % n=84 % n=36 %

CKD-EPI
CKD (GFR<90) 9 4.1 0 0 1 1.2 8 22.2
NO CKD (GFR (>90) 211 95.9 100 100 83 98.8 28 77.8
MDRD
CKD (GFR<90) 1 0.5 0 0 0 0 1 2.8
NO CKD (GFR>90) 219 99.5 100 100 84 100 35 97.2

Data is presented as figures with percentages in parentheses; 
GH: Gestational Hypertension; PE: Preeclampsia; CKD-EPI: Chronic Kidney Disease Epidemiology Collaboration; MDRD-4:  Modification of Diet in Renal Disease.

Table 4: Prevalence of stages of renal insufficiency among study population

CKD-EPI Formula
STAGING N (%)
N Stage 1 >90 (92-274) ml/min/1.73 m2. 106 (48.2)
MI Stage 2 60-89 (60.17-88.85) ml/min/1.73 m2. 105 (47.7)
MOI Stage 3 30-59 (40.14-58.91) ml/min/1.73 m2. 9 (4.1)
SVI Stage 4 15-29 ml/min/1.73m2. 0 (0.0)
 In the hypertensive population  

Total renal impairments recorded 114 (95.0%)
 Renal disease recorded 9 (7.5%)  
MDRD-4 Formula
N Stage 1  >90 (91.45-206.15) ml/min/1.73 m2 106 (48.2)
MI Stage 2 60-89 (60.46-88.05) ml/min/1.73 m2 113 (51.4)
MOI Stage 3 30-59 (47.99) ml/min/1.73 m2. 1 (0.5)
SVI  Stage 4 15-29 ml/min/1.73 m2. 0 (0.0)
  In the hypertensive population  

Total renal impairments recorded 114 (95.0%)
  Renal disease recorded 1 (0.8%)  

Data is presented as figures with GFR: Glomerular Filtration rate from the smallest to the largest in parentheses
N: Normal; MI: Mild impairment; MOI: Moderate Impairment; SVI; Severe Impairment.

Table 5: Renal Impairment staging in the study population.
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presenting with hypertensive pregnancy with the use of CKD-EPI 
and 4v-MDRD renal equations. An overall prevalence of 4.1% and 
0.5% of renal impairment was observed in the hypertensive women 
using CKD-EPI and MDRD equations respectively. In a case-control 
study, Junior et al. [6] applying the CKD-EPI equation, reported a 
2% prevalence of renal impairment among Brazilian women. From 
this study, women with preeclampsia had a higher prevalence of renal 
impairment as compared to those with Gestational Hypertension using 
both equations (Table 4). This finding is consistent with other studies 
where preeclampsia has been reported to be leading cause of kidney 
disease in pregnancy. In a prospective observational study in India, 
Gopalakrishnan et al. reported preeclampsia as one of the causes of 
renal impairment in pregnancy [22]. In another retrospective study in 
Tunisia, Bouaziz et al. [23] reported preeclampsia as the leading cause 
of renal impairment in pregnancy. While Peng [24] in a retrospective 
study conducted in Beijing, suggested both GH and PE as the primary 
cause of renal disease. GH and PE are pregnancy specific conditions 
characterized by hypertension and chronic kidney disease is a known 
complication of Hypertension. However, in resource limited settings 
and in an environment where renal assessment is not routinely carried 
out in antenatal clinics as the case is in Ghana, the use of renal equations 
could become a very useful tool although its application has not been 
widely recognized in pregnant women.

The result of this study demonstrates that, out of the 120 hypertensive 
pregnant women recruited, 114 (95.0%) had renal impairments 
using both equations (stage 2-3) (Table 5). Women with hypertensive 
pregnancy (GH and PE); the enhancement in kidney function normally 
experienced by pregnant women undergoing physiological pregnancies 
are usually repressed and these alterations in hemodynamics make the 
kidneys susceptible to the development of renal disease [25]. 

The two renal equations (CKD-EPI and MDRD-4) used to 
stage CKD in the respondents (Table 5), showed that, out of the 
120-hypertensive pregnant women recruited, 9 (7.5%) had moderate 
renal impairments when the CKD-EPI equation was used, whereas 
the MDRD-4 equation detected only 1 (0.9%) as having moderate 
renal impairment (Table 5). Additionally, the CKD-EPI equation could 
identify more of the hypertensive women (4.1%) as having renal disease 
as compared to the MDRD-4 equation that detected only 0.5% of the 
study population as having renal disease. 

Variables Crudes OR (95% Cl) p-value
Maternal Age 
20-29 0.527 (0.1227 to 2.267) 0.481
30-39 ref  
40-49 - -
Basal BMI
Underweight - -
Normal weight ref  
Overweight 2.143 (0.3810 to 12.05) 0.3943
Obese 2.857 (0.1567 to 52.09) 0.4828
Parity
Nulliparous 0.900 (0.1944 to 4.167) 1
Primiparous 0.2571 (0.024 to 2.734) 0.351
Multiparous ref  
HPI
Yes 2.227 (0.5169 to 9.598) 0.4705
No ref  

OR: Odds Ratio; Cl: Confidence Interval; HPl: Herbal Preparation Intake; ref: 
reference

Table 6: Logistic Regression Analysis of Predictive Factors Associated with Renal 
Insufficiency among PE Patients.

This presupposes that CKD-EPI is a better investigative equation 
for early diagnosis of kidney disease in pregnant women especially 
in resource deprived clinical settings. Smith et al. [26] who assessed 
renal impairments in pregnancy complicated by renal disease or 
preeclampsia, suggested that in all situations, the MDRD-4 equation 
substantially underestimates eGFR during pregnancy and cannot be 
recommended for use in clinical practice. Additionally, in a Ghanaian 
study Eastwood et al. [27] proposed for the use of the CKD-EPI 
equation in assessing GFR in blacks because it was suggested as an 
outstanding equation when dealing with black subjects. Although, 
Silva Junior assessed renal function using 4 different equations, they 
reported that the CKD-EPI-Creatinine Cystatin C equation was a more 
sensitive equation to detect renal loss as it could identify 9% of their 
study population as having renal impairment as compared to the others 
that averaged 2%. Moreover, not many patients in Ghana can afford cost 
of testing for cystatin C. 

This current study further observed significantly elevated serum 
urea, creatinine, uric acid levels in the hypertensive group as compared 
to the controls (Table 3). This is likely due to the decline in clearance of 
these metabolites because of decline in their GFR.

CKD being a progressive clinical condition which has dare 
consequences for maternal and fetal mortality; can only be 
detected through continuous screening and close monitoring. The 
recommendation to screen pregnant women is an imperative approach 
to ensuring early detection to avert maternal and fetal complications. 
Therefore, using the renal equations most preferably the CKD-EPI and 
the staging system to define impairments in pregnant women will allow 
for early diagnosis of women in early stages of the disease and would 
aid in better diagnosis of pregnant women who are at increased risk for 
developing renal impairments especially CKD. 

This study did not use a gold-standard assay to estimate the GFR for 
the comparative assessment of renal function in the pregnant women. 
However, this does not have any substantive effect on the findings of 
this study. None of the two equations used have been validated for the 
Ghanaian population. Also the creatinine used in the creatinine based 
renal function equation was not standardized to isotope dilution mass 
spectrophotometry (IDMS).

Conclusion
Renal impairment is prevalent (4.1%) in hypertensive pregnant 

women (preeclampsia); they are at risk of developing Chronic Kidney 
Disease. Hence assessment of renal function using renal equation-CKD-
EPI would be valuable for early detection and should be incorporated 
in the Ghanaian antenatal protocol to help prevent End-Stage Renal 
Disease in this category of women. 
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