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Abstract
The aim of the study: This study was conducted to evaluate renal function in hypertensive patients using the estimated
Glomerular Filtration Rate (eGFR). Methods: This study was conducted during August 2018, the subjects enrolled in this study
divided into two groups (study group, control group). Study group, consists of 44 hypertensive patients (HTN). Control group
was consists of 50 apparently healthy volunteers. A complete data record was obtained including name, age, gender, duration
of hypertension, blood pressure (BP), weight, and height using standardized questionnaire. Members of both groups were
within the same social class and dietary habit. Blood sample were obtained from both groups for measurement of creatinine,
and urea. Venous blood was drawn in plain blood tube containing clot activator and immediately centrifuged at 3000 rpm for 5
minutes to obtain serum and immediately analyzed. The eGFR calculated using a software depend on the Modification of Diet
in Renal Disease (MDRD) Study equation. Results: The present study showed that a significant increased in serum urea and
creatinine levels in hypertensive patients when compared with healthy volunteers. On the other hand, the eGFR was
significantly decreased in hypertensive patients as compared to healthy subjects. 31.8% of patients were in stage one, 40.9% in
stage 2, and 15.9% in stage 3A, 4.5% in stage 3 B, and 6.8% in stage 5. The eGFR was decreased significantly with increasing
of BMI and duration of hypertension. No correlation was observed between GFR and age, gender, and blood pressure.
Conclusion: This study concluded that serum urea and creatinine were a significant increased and eGFR was significantly
decreased and correlated with hypertension duration in hypertension patients. In some forms of CKD, HTN may be the earliest
sign of kidney dysfunction and appropriate HTN management reduces kidney outcomes. Therefore, the hypertensive patient’s
should be advised to check the kidney functions periodically to avoid renal failure.
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1. Introduction
The lay view of renal function is that the kidneys remove
waste liquids and potentially harmful end products of
* Corresponding author
E-mail address:

metabolism, such as urea, creatinine, uric acid, sulfates, and
phosphates. While this is true, it should be emphasized that
an equally important function is the conservation of
substances that are essential to life. Such substances include
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water, sugar, amino acids, and electrolytes [1]. Kidney failure
is defined as either a level of GFR to < 15mL/min/1.73 m²,
which is accompanied in most cases by signs and symptoms
of uremia, or a need for initiation of kidney replacement
therapy (dialysis or transplantation) for treatment for
complications of decreased GFR, which would otherwise
increase the risk of mortality and morbidity. Some patients
may need dialysis or transplantation at GFR ≥ 15
mL/min/1.73 m² because of symptoms of uremia [2].
Diseases of the kidneys are amongst the most important
causes of death and disability in many countries throughout
the world [3]. Renal failure induces a slow and progressive
decline of kidney function enhanced by various factors
including infections, auto immune diseases, diabetes and
other endocrine disorders, cancer, and toxic chemicals [4]. It
is usually a result of complications arising from other serious
medical conditions. Unlike acute renal failure, which
happens quickly and suddenly, chronic renal failure occurs
gradually - over a period of weeks, months, or years - as the
kidneys slowly stop working, leading to an end-stage renal
disease (ESRD) [5, 6]. High blood pressure is one of the
leading causes of kidney failure. It may also damage the
blood vessels in the kidney affecting the secretion of waste
products. Waste may secrete extra cellular fluids and further
raise the blood pressure eventually leading to ESRD [7].
Hypertension is a silent disease. It is insidious and relentless.
The only reliable way to detect hypertension is to regularly
check blood pressure. This should be done as part of a
physical exam on every adult. If hypertension is not treated,
there will be organ damage to kidneys, heart, and brain which
is generally not reversible. Death in persons with
hypertension most often occurs from heart failure, chronic
renal failure, and stroke [8]. Glomerular filtration rate is the
best estimate of number of functioning nephrons and
functional renal mass. Accurate measurement of GFR is a
time consuming and expensive, thus measurement of the
blood levels of the elements regulated by the kidneys can
become useful in evaluating kidney functions especially
where there are limited resources. Literatures to evaluate the
renal diseases risk factors among hypertensive patients are
scarce especially in Western Libya. Therefore, the present
work aimed to evaluate the renal diseases risk factors among
hypertensive patients in Zawia Region, Western Libya.

2. Objectives
This study was conducted to evaluate the renal function in
hypertensive patients in Zawia Region, Western Libya and
explore whether eGFR change according to age, gender of
patient, and duration hypertension.

3. Materials and Methods
3.1. Study Population
This study was conducted during August 2018, the subjects
enrolled in this study divided into two groups (study group,
control group). Study group, considered as patients group
consists of 44 hypertensive patients. Control group was
consists of 50 apparently healthy volunteers.
A complete data record was obtained including name, age,
gender, duration of hypertension, blood pressure BP, weight,
height, and family history of hypertension using standardized
questionnaire. Members of both groups were within the same
social class and dietary habit.
3.2. Blood Samples
Blood sample were obtained from both groups for
measurement of creatinine, and urea. Venous blood was
drawn in plain blood tube containing clot activator and
immediately centrifuged at 3000 RPM for 5 minutes to
obtain serum and immediately analyzed.
3.3. Body Mass Index (BMI)
BMI = Weight (kg)/ Height (m)2
3.4. Laboratory Analysis
3.4.1. Determination of Serum Creatinine
and Blood Urea
For serum urea and creatinine concentration, a
spectrophotometer 4040 which manufactured by Robert Riele
GmbH & Co KG in Berlin- Germany and reagent kits from
Biomagreb Company (France) were used.
3.4.2. Estimated Glomerular Filtration Rate
(eGFR)
Estimated Glomerular Filtration Rate calculated using a
software depend on the Modification of Diet in Renal
Disease (MDRD) Study equation.

eGFR (mL/min/1.73 m2) = 186 × (Scr)-1.154 × (Age)-0.203 × (0.742 if female) × (1.210 if African American)
3.5. Statistical Analysis
Statistical Package for Social Sciences (SPSS 21) software
was used for statistical analyses. The mean, SD, and
frequency distribution were used for descriptive statistics.

Comparisons between variances were applied by Levene's
test for Equality of Variances. Pearson correlation used for
correlation between eGFR and other variables. A p-value of
less than 0.01 & 0.05 were considered to represent a
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statistically significant difference between groups.

4. Results
4.1. The Study Groups
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in this study, they were diagnosed with hypertension
previously in Zawia teaching hospital. On the other hand,
a group of 50 healthy volunteers (29 male, 21 female) also
studied as control group. The mean age of study group
was 62.43±15.78 year (19 to 91year), as a mean age of
control group was 36.12±13.91 year (20 to 77 year).

Total of 44 patients (16 male, 28 female) were conducted
Table 1. Demographic and biochemical parameters of study and control groups.
Groups
Parameters
Blood pressure (mm Hg)
Weight (kg)
Height (m)
BMI
Duration of HTN (year)
Serum urea (mg/dl)
Serum creatinine (mg/dl)
eGFR (ml/min)

Study group (n=44)

Control group (n=50)

151/86
78.3
1.62
29.3
8.8
40.7
1.29
75.5

113/79
75.2
1.6
25.1
27.8
0.79
127.2

4.2. Serum Urea, and Creatinine Levels and
eGFR in Hypertensive Patients
Compared with Control Group
Table 2 and figure 1 showed a significant increased in blood
urea level in hypertensive patients compared with healthy
volunteers (P= 0.001). Table 2 and figure 2 showed a
significant increased in S. creatinine in hypertensive patients
compared with healthy volunteers (P= 0.001). Table 2 and
figure 3 showed a significant decreased (P=0.000) in eGFR
in hypertensive patients compared to healthy subjects.
Table 2. Blood urea, creatinine levels and eGFR in hypertensive patients &
control group.
Groups
Parameters
Serum Urea (mg/dl)
Serum Creatinine (mg/dl)
eGFR (ml/min)

Control group (n=50)
Mean ±SD
27.76±0.16
0.79±1.46
127.16±55.46

Study group (n=44)
Mean ±SD
40.73±39.54**
1.29±1.46**
75.45±27.14**

**: Significant P < 0.01 as compared to controls

Figure 1. Comparison between serum urea in study & control groups.

Figure 2. Comparison between serum creatinine in study & control groups.

Figure 3. Comparison between eGFR in study & control.
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Figure 4. Stages of chronic failure in study group.

4.3. Chronic Renal Failure Stages in Control
and Study Groups According to eGFR

(n, 18) as stage 2 and 15.9% (n, 7) as stage 3A and 4.5% (n,
2) as stage 3 B and only 6.8% (n, 3) as stage 5. (Table 3 &
Figure 4)

Table 3. Frequency and percent in different stages of chronic renal failure.
Stages of chronic failure

Study group
Frequency
14
18
3
7
2

Stage 1
Stage 2
Stage 5
Stage 3 A
Stage 3 B

Percent (%)
31.8
40.9
6.8
15.9
4.5

31.8% of patients (n, 14) were classified as stage 1and 40.9%

4.4. Variation of GFR according to Age,
Gender, BMI, Duration of HTN, and
Blood Pressure
The eGFR was decreased significantly with increasing of
BMI and duration of hypertension as shown in table 4 (P=
0.021 & 0.000), respectively. No correlation was observed
between GFR and age, gender, and blood pressure (Table 4).

Table 4. Variation of GFR according to age, gender, BMI, duration of HTN, and blood pressure.
Pearson correlation
Correlation of eGFR r
P value

Age
-0.29
0.051

Gender
0.22
0.15

BMI
0.34
0.021*

Duration of HTN
-0.50
0.000**

Diastolic. B. P
0.09
0.554

Systolic. B. P
-0.03
0.813

*: Correlation is significant at 0.05; **: Correlation is significant at 0.01

5. Discussion
High blood pressure is one of the leading causes of kidney
failure. It may also damage the blood vessels in the kidney
affecting the secretion of waste products [7]. If hypertension
is not treated, there will be organ damage to kidneys, heart,

and brain which is generally not reversible. Death in persons
with hypertension most often occurs from heart failure,
chronic renal failure, and stroke [8]. Glomerular filtration
rate is the best estimate of number of functioning nephrons
and functional renal mass. Accurate measurement of GFR is
a time consuming and expensive, thus measurement of the
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blood levels of the elements regulated by the kidneys can
become useful in evaluating kidney functions especially
where there are limited resources [9]
This study, showed significant increasing in blood urea and
serum creatinine levels in hypertensive patients compared to
healthy volunteers (P= 0.001). same as in study of Rakhee
Yadav, which noted that the levels of blood urea, creatinine
and uric acid were significantly higher in hypertensive
patients as compared to healthy controls (p value <0.001)
[10].
In present study, we found that the mean of eGFR calculated
by MDRD was significantly decreased in hypertensive when
compared with non hypertensive subjects (P=0.000).
Previous study, noted that every 10–mm Hg increase in
systolic and diastolic BPs associated with higher risk for
decreased eGFR [11]. The relationship between blood
pressure and the kidney is complex, and each may adversely
affect the other [12]. The kidney is both a target and a cause
of hypertension. Primary renal disease is the most common
etiology of secondary hypertension. Mechanisms of kidneyrelated hypertension include a diminished capacity to excrete
sodium, excessive renin secretion in relation to volume
status, and sympathetic nervous system over activity [13].
This may be consistent with the hypothesis of a renal cause
of essential hypertension, but can also be explained by renal
damage caused by elevated BP [11].
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BP ≥ 140
mmHg,
diastolic
BP ≥ 90
mmHg
or
antihypertensive medication) increased from 42 to 52%
between baseline and follow-up [16]. Turkey study, noted
that the mean estimated (eGFR) was lower in obese children
(122.7 ± 21.6 versus 129.4 ± 23.1, P < 0.001) [17]. Weight
reduction to a BMI of <25 is beneficial [18].
In present study, no correlation was observed between eGFR
and age, gender, and blood pressure levels. Adversely,
previous study, noted that every 10–mm Hg increase in
systolic and diastolic BPs associated with higher risk for
decreased eGFR [11].

6. Conclusion
This study concluded that serum urea and creatinine were a
significant increased and eGFR was significantly decreased
and correlated with hypertension duration in hypertension
patients. In some forms of CKD, HTN may be the earliest
sign of kidney dysfunction and appropriate HTN
management reduces both cardiovascular and kidney
outcomes. Therefore, the hypertensive patient’s should be
advised to check the kidney functions periodically to avoid
renal failure.
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