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ABSTRACT

Background and objectives. Chronic renal failure is a major problem and one of the main causes of morbidity and
mortality in the world. kidneys maintain internal balance of water, salts and minerals by eliminating waste products
from the body. This study conducted to evaluate the association of physiological and biochemical changes among patients
with renal failure who undergo dialysis compared to healthy people. Also, to identify the incidence of CKD in males and
females. Methods. This study was conducted from January 2020 to December 2020 at Zawia Kidney Hospital. It was
including 114 patients with chronic renal failure and 75 healthy people. The biochemical variables which were examined
in the blood serum include glucose, triglycerides and cholesterol, urea, creatinine, and electrolytes in patients with renal
failure as well as the healthy people. Results. This study showed that patients aged over 31year had higher frequency
of kidney failure. There was a statistically significant difference in the glucose levels between the patient’s group and
the control group (p < 0.001) with patients having higher average glucose levels compared to the control group. There
were no statistically significant differences between the two groups in cholesterol levels (p<0.904). However, there was
a statistically significant difference in triglyceride levels between patients and controls (p-value =0.021) as patients
having higher levels compared to the control group. Statistically significant differences observed in urea, creatinine,
calcium, sodium, potassium and phosphate values among renal failure and control groups as (p<0.001 for each). In the
relationship between blood type patients and kidney disease, the results showed a significant association between blood
type and kidney failure (p<0.001). Also, our study revealed that there is a significant correlation between gender and
chronic renal failure (p<0.001). In addition, an odds ratio of 11.7 indicates that the odds of men developing kidney
failure are 11.7 times higher than that of women. Conclusion. Older ages, male, and O blood group are risk factors for
chronic renal failure. Clear difference in the level of biochemical parameters in chronic renal failure compared to healthy
people.

Keywords: Chronic Renal Failure, Glucose, Creatinine, Phosphate, Urea Physiological Changes.

Citation: Mansour N, Khalleefah M, Soliman N, Shaglabow S, Abdulgadir S, Ramdan A. Association of Gender, Age,
Physiological, and Biochemical Parameters among Chronic Renal Failure Patients at Zawia Kidney Hospital. Khalij-
Libya J Dent Med Res. 2023;7(2):171-177. https://doi.org/10.47705/kidmr.237215

Received: 28/11/23; accepted: 23/12/23; published: 27/12/23

Copyright © Khalij-Libya Journal (KIDMR) 2023. Open Access. Some rights reserved. This work is available under the
CC BY-NC-SA 3.0 IGO license https://creativecommons.org/licenses/by-nc-sa/3.0/igo

INTRODUCTION Chronic kidney disease (CKD) is a condition in
which the kidneys become damaged and cannot
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filter the blood well as they should. This
damage causes waste product to build up in the
body. This leads
including cardiovascular diseases, Anemia, and
bone diseases [1]. Kidney failure can be divided
into two categories: acute and chronic [2].
Kidney affects 1.1 million people
worldwide, this number is increasing at an
approximate rate of 7% per year [2]. In the USA,
incidence rate of kidney failure has increased
from 44% to 85% during the years from 2000 to
2015 respectively [3]. In many cases, rates of
kidney disease are determined by
socioeconomic factors which leads to large
disparities in the number of kidney failure
patients [4]. Chronic renal failure (CRF) leads to
high morbidity as well as high mortality, which
needs special care in developing countries [5].
In fact, with its increasing
prevalence, high costs for the treatment, and
poor become a global health
problem [5]. There is a significant increase of
early-stage chronic kidney disease (CKD) cases
where the kidney function is lost, that leads to
cardiovascular disease (CVD), and
consequently causing premature death from
failure [6]. Between 2007 and 2009, the number
of patients on dialysis in Libya increased from
2116 to 2417, and it is expected the number will
rise from 2417 in 2009 to 7667 in 2024. The
percentage of the renal failure cases rate is
expected to increase from 1.2% in 2014 to 16%
in 2024. [7,8]. Kidney failure in Libya is often

to many health problems,

failure

renal failure

outcomes has

associated ~with uncontrolled diabetes, high
blood pressure, smoking, hematological
problems,  atherosclerosis, = malnutrition, and

problems with bone and mineral metabolism.
[7]. The aim of this study was to evaluate the
association of physiological
changes among patients with renal failure who
undergo dialysis compared to healthy people.
Also, Due to the large increase in the number of
patients with kidney

and biochemical

failure in Libya, and
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therefore the seriousness of this disease on the
other hand, as well as the lack of studies and
the changes accompanying it in recent years,
therefore this study was conducted at the
Kidney Hospital in the city of Zawiya, Libya.

METHODS

Study design and setting

This cross- sectional study was conducted at Zawia
kidney hospital in Zawia city. A total of 114 patients
suffering from renal failure and 75 healthy subjects as
control were included in this study during the period
from January 2022 to June 2022. The age of each study
group was ranging between 11 and 80 years. A 5ml of
Venus blood samples were withdrawn from all study
participants and placed in sterile tube, then serum is
obtained to examine glucose levels, cholesterol,
triglyceride, urea, creatinine, calcium, and electrolytes
for study population. Meanwhile, questionnaire
interview was conducted to collect patient’s
demographic features, such as gender, age, marital
status, residence, and diseases associated with kidney

failure.

Statistical analysis

The obtained data were analyzed using the SPSS
statistical program version 21, where the arithmetic
mean, standard deviation, and Pearson's correlation
coefficient were used for the variables included in the
study. The T-test was used to compare the averages of
the two study populations by testing the statistical
hypotheses at the level of significance a =5% (P-value
<0.05).

RESULTS

In present study, out of 114 patients of CRF, 102
patients (89.5%) were male and 12patients (10.5%)
were female. The mean age of patients was calculated
to be 50.34 years, with a standard deviation of 14.05.
The distribution of cases by sex and ages into six age
groups was revealed in table 1.

The maximum number of patients were 29 in age
group of 41-50 years (25.4%), out of which 28 were
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male and 1 were female, followed by 27 patients in 51-
60 years” age group include 26 males and 1 female. In
the same context, the t-test p-value is reported as
0.082, suggesting that the difference in ages between
females and males is not statistically significant.

Table 1. Distribution of Cases by Age and Sex

Age Male Female
P value

(Yrs) | N % N %
11-20 1 1.0 1 8.3
21-30 6 5.9 2 16.7
31-40 | 18 17.6 4 33.3
41-50 | 28 27.5 1 8.3 0.082
51-60 | 26 25.5 1 8.3

>60 23 22,5 3 25.0
Total | 102 | 100.0 | 12 | 100.0

Table 2 presents a comparison between biochemical
parameters among renal failure group and control
group. The mean value of blood glucose for renal
failure group and control group was 144.85+81.393
and 104.77+10.410 respectively.

Along the same line, there was a statistically
significant difference in blood glucose levels between
the two groups (p< 0.001). This suggests that patients
have higher glucose levels compared to the control
group. There were no statistically significant
differences between the two groups in cholesterol
levels (p<0.904), as the mean value and standard
deviation of cholesterol for patients and healthy
subjects were 155.91+41.947 and 156.52+27.525,
respectively. The mean value of Triglyceride for
patients and healthy people in the current study was
133.04+87.002 and 111.48+37.411, respectively. There
was a statistically significant difference in triglyceride
levels between patients and controls (p-value =0.021)
as patients having higher levels compared to the
control group.

Table 2. Biochemical variables

Patients
Control(N=75) -
Variable (N=114) vaI;ue
Mean+SD Mean+SD
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Glucose | 144.85+81.393 | 104.77410.410 | -
0.001
CHOL | 155.91441.947 | 156.52+27.525 | 0.904
TG | 133.04487.002 | 111.48+37.411 | 0.021

The results presented in table 3 shows the changes in
kidney function parameters associated in study
population of both groups. There were significant
differences in urea and creatinine values in renal
failure and control groups as (p<0.001, p<0.001)
respectively) as the mean value of urea and creatinine
for patient's group and healthy group were
64.60+16.902, 27.60+6.560, and 10.76+2.913, 0.72+0.192
respectively.

In the same context, there were significant differences
in calcium, sodium, potassium, and phosphate values
in patients and healthy studied population, (p<0.001,
p<0.001, p<0.001, p<0.001) respectively as the mean
values  were  (8.56+1.157 and  9.58+0.632),
(135.93+16.580 and 141.68+1.883), (4.88+0.907 and
4.18+0.298), and (5.97 + 4.605 and 2.73+0.439),
respectively. This outcome reveals that the values of
calcium and sodium levels were lower in renal failure
group than in healthy group, while the potassium and
phosphate levels were higher in renal failure group
compared to healthy group.

Table 3. Changes in kidney function associated with

renal failure
Patients
Variable (N=114) Control(N=75) P-
Mean+SD Mean+SD value
Urea 64.60+16.902 27.60+6.560 | <0.001
Creatinine | 10.76+2.913 0.724+0.192 <0.001
Calcium 8.56+1.157 9.58+0.632 <0.001
NA 135.93+16.580 | 141.68+1.883 | <0.001
K 4.88+0.907 4.1840.298 <0.001
Phosphate 5.97+4.605 2.73+0.439 <0.001

Table 4 shows Pearson correlation between creatinine
and diabetes. It is obvious that Pearson correlation -
0.009 and (P = 0.923) indicating that there is no
significant correlation between creatinine levels and

glucose values in patients in this study.
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Table 4. The relationship between creatinine and

diabetes for patients
Variable Correlation Creatinine
Clucose Pearson correlation -0.009
P-value 0.923

The distribution of A, B, O, and AB blood groups
among patients was 20.2%, 14.0%, 62.3%, and 3.5%
respectively, meanwhile chi square test for testing the
equal frequency between patients in terms of blood
type equal 90.982 and (p < 0.001) which indicate the
distribution of patients is not equal in terms of blood
type as demonstrated in table 5.

Table 5. The association between Blood type and

ESRD patients
Patients Chi
Blood type N o Square P-value
A 23 20.2
B 16 14.0
o - 23 90.982 <0.001
AB 4 3.5

The association between genders in studied groups
were shown in table 6. The distribution of males and
females among patients and healthy subjects were 102
(76.1%), 12 (21.8%), 32(23.9%), and 43(78.2%)
respectively. The chi-square test was conducted,
resulting in a chi-square value of 48.038 and (p<0.001).
This indicates a statistically significant association
between gender and group. The odds ratio is also
provided, with a value of 11.422, which suggests that
males are 11.422 times more likely to be patients than
females. Overall, the results indicate a significant
association between gender and group, with a higher
proportion of males being patients compared to
females.

Table 6. The association between Gender and group

| Gender | Patient | Healthy | | | |
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N w | N | % Chi P- Odfis
Square | value | ratio
Male 102 | 76.1 | 32 | 23.9 <
Female | 12 | 21.8 | 43 | 78.2 48.038 0.001 11422
DISCUSSION

A total number of 189 subjects whom of which 114
diagnosed with chronic renal failure and 75 healthy
participants are participated in this study. The
biochemical parameters were observed and analyzed
statistically and compared to other previous studies.
Chronic renal failure patients have a substantial
number of problems that affect people’s health. The
ages of the patients suffering from kidney failure in
the current study were between 11and 60 years. Renal
failure age groups of 11-20 and 21-30 years had a
lower incidence of kidney failure, while patients aged
over 3lyear had higher frequency of kidney failure.
Our findings were in line with other studies [9-13].
The causes of chronic kidney failure in most Libyans
are due to the spread of diabetes and high blood
pressure, life style [14]. The results showed that there
were statistically significant differences in glucose
levels between the patient’s group and the control
group (p 0.001), with higher average glucose levels in
the patients compared to the control group. This is
consistent with other studies [15-18].

Also, current study revealed that there is no
significant difference in cholesterol levels in patient
and control groups. On the other hand, triglyceride
levels appear higher in patients compared to the
control group, and this is consistent with the results
indicating a significant increase in lipid levels among
patients with chronic kidney failure due to lower
levels of some enzymes and proteins [19].

Kidney failure passes through five stages, where
during the first and second stages, patients do not
show any symptoms, and the condition is often
diagnosed through a routine examination of kidney.
Therefore, creatinine and urea are considered among
the most important routine examinations for patients
with a family history of hereditary kidney diseases
such as polycystic (disease kidney polycystic) [12].
This study showed that the levels of urea and
creatinine increased significantly in patients with
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renal failure compared to control. In accordance with
our findings, alike findings found in previous work
pointed out that the level of creatinine concentration
in blood serum rises more than the normal rate
suggesting a defect in kidney function [10]. Elevated
serum urea and creatinine levels can be explained by
the fact that decreased kidney function leads to
reduced waste disposal, which leads to an increase in
their concentration in Serum.

An observation in this study showed a clear
significant increase in phosphate in the blood serum
of patients with chronic renal failure compared to the
healthy group, and these observations are in line with
previous studies [20-23].

Also, the results in this study indicated that there were
high levels of potassium ion concentration and lower
concentrations of both sodium and calcium among
patients with chronic renal failure compared to the
healthy group. In the blood serum, the deficiency of
sodium ions patients with chronic renal failure may be
due to a deficiency of aldosterone hormone, which
increases the loss of sodium ions in the urine [19,24].
On the other hand, our study does not correspond to
a study that showed an increase in the level of
potassium, sodium and calcium [25].

Although diabetes is one of most common causes of
kidney failure according to the results of various
studies [26,27], there was no relationship between
creatinine and diabetes in patients with kidney failure
according our observations, where the probability
value (p = 0.923) is greater than the significance level.
This study showed a clear indication that the blood
type is an important factor in the development of renal
failure. The most frequent blood group in patients
with renal failure was blood type O by 62.3%,
followed by blood group A by 20%, and the least
frequent group in patients with renal failure was AB
by 3.5%. This is Likewise, agrees with various studies
[28-30] whose results confirmed that the most
frequent species is the O blood group by 60%, and the
least frequent species is the AB blood type by 4%.
The results of this study indicate that the incidence of
kidney failure in men is 11.7 times higher than the

Mansour et al. Khalij ] Dent Med Res. 2023;7(2):171-177

incidence of women, and this study is consistent with
others [31-37]. There was a preponderance of cases in
men, 68.2%, with a mean age of 69.44 + 7.2 years. M.
On the other hand, this study was not in line with
another study which pointed out that the number of
renal failure females is more than males [10].

CONCLUSION

Our study indicates that older ages, male, and O blood
group are prone to chronic renal failure more than
others. In the same context, blood type and
biochemical parameters are key factor in the
occurrence and the diagnosis of chronic renal failure.
To estimate chronic renal failure conditions and
treatment, prospective investigations with large
sample size is needed

Acknowledgements
Special thanks to Dr. Abdalhalim Al-Suaiee on the
statistical analysis.

REFERENCE

1. Control CfD, Prevention. National chronic kidney
disease fact sheet: general information and national
estimates on chronic kidney disease in the United
States; 2010. Atlanta, ga: Us department of health
and human services, centers for disease control and
prevention.

2. Jahan A, Abdul baqi M, Tauheed F, Chisht M, Syed
Z, Impact of Hemodialysis on Hematological
Parameters in Patients with Chronic Kidney
Failure. 2022;16(01):1242-1244.

3. 3-Abdullah A, Abbas H, Hematological changes
before and after hemodialysis, Scientific Research
and Essays. 2012;7(4):490-497.

4. 4-Crews D, Bello A, Saadi G, Burden, access, and
disparities in kidney disease, Brazilian ] Med Bio
Res. 2019;52(3): 8338.

5. Milind K, Rekha M, Shreekant K, Archana D, Study
of Hematological Parameters in End Stage Renal
Disease Patients; Those on Regular Hemodialysis
as Renal Replacement Therapy, Saudi Journal of
Pathology and Microbiology 2020; 5(3):167-172.

6. Andrew S, Kaiuwe E, Yusuke T, Adeera L, Josef C,
Jerome R, et al. Definition and classification of

175


http://journals.khalijedental.com.ly/index.php/ojs/index

thalij-l’.ibya Journal
ofy Dental and Medical Resrach

http://journals.khalijedental.com.ly/index.php/ojs/index

10.

11.

12.

13.

14.

15.

chronic kidney disease: A position statement from
kidney disease: Improving Global Outcomes
(KDIGO). Kidney International. 2005;(67):2089-
2100.

Alashek W. Epidemiology of Dialysis-Treated End
Stage Kidney Disease in Adults in Libya, BMC
Nephrology, 2012; 8(13):1 — 183.

Khalid B. Projecting Requirements for End Stage
Renal Disease Services in Libya 2014-2024, Ibnosina
Journal of Medicine and Biomedical Sciences,
2022;7(7):354-362.

Saini M, Vamne A, Kumar V, Chandel M. The
Study of Pattern of Lipid Profile in Chronic Kidney
Disease Patients on Conservative Management and
Hemodialysis: A Comparative Study,
Cureus.2022;14(1):1-5.

Kao H, Chang C, Fang C, Chen Y,
Cheewakriangkrai C, Tu Y. Associations between
Sex and Risk Factors for Predicting Chronic Kidney
Disease, Int. ]J. Environ. Res. Public Health
2022;19(1219): 1-11.

Lokssh S, Kadavanu T, Greenn S, Dutta T,
Hemachandar R, RamachaNndrappa A, et al. A
Comparative Study of Lipid Profile and
Cardiovascular Risk Biomarkers Among Chronic
Haemodialysis Patients and Healthy Individuals,
Journal of Clinical and Diagnostic Research. , 2016;
10(9):15-19.

Badrasawi M, Al-Tameem M. A guide for
nutritional hemodialysis patients, Publications of
An-Najah National University, Nablus, 2020;102.
Manhas M, Shan R, Kotwal S, Kotwal S. Mrityunjay
G, Lipid profile of chronic kidney disease patients
different modalities of treatment:
Conservative  versus hemodialysis,
Journal of  Physiology, @ Pharmacy and
Pharmacology, 2022; 13(4):736- 739.

Erfanpoor S, Etemad K, Kazempour S, Hadaegh
F, Hasani ], Azizi F, Parizadeh D, Khalil D. Diabetes
Hypertension, and Incidence of Chronic Kidney
Disease: Is There any Multiplicative or Additive
Interaction, Int ] Endocrinol Metab,2021; 19(1):
101061.

Ali N, Maher F, Al-Halbosiy M. The effect of
hypertension, diabetes, and smoking on the levels
of some biochemical parameters in chronic renal

on two
National

Mansour et al. Khalij ] Dent Med Res. 2023;7(2):171-177

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

failure patients, Tikrit Journal of Pure Science. 2019;
24 (3),69-76.

Gilbert R. Chronic Kidney Disease in Diabetes,
Canadian ] Diab. 2013;37(2013)1529-5136.

National Chronic Kidney Disease Fact Sheet, 2014,
Division of Diabetes Translation National Center
for Chronic Disease Prevention and Health
Promotion Centers for Disease Control and
Prevention4770 Buford Highway NE, Mailstop F73,
Atla -ta,2014; GA 30341-3717.

Verma A, Vyas S, Agarwal A, Agarwal D, Kumar
R. Diabetic Kidney Disease and Hypertension: A
True Love Story, Journal of Clinical and Diagnostic
Research. 2016 Mar, 2016; 10(3): OC11-OC13.
Milner Q, Pathophysiology of chronic renal failure,
British Journal of Anaesthesia | CEPD Reviews,
The Board of Management and Trustees of the
British Journal of Anesthesia 2003; 3(5):13-133.
Bukhatwa A, Almajbri W, Alzuwawi W, Ellgeryni
T and Kablan N, Laboratory Profiles of Libyan
Patients on Hemodialysis: A retrospective Study in
Two Main Hospitals in Benghazi City, Int. J. Adv.
Res,2019; 7(5): 821-825.

Freethi R, Raj V, Ponniraivan K, Khan R, A
Sundararajan and A Venkatesan. Study of serum
levels of calcium, phosphorus and alkaline
kidney
International Journal of Medical Research & Health
Sciences, 2016;5(3):49-56.

Samuel S, Francis A and Anthony O, Role of the
Kidneys in the Regulation of Intra-and Extra-Renal
Blood Pressure, Annals of Clinical
Hypertension,2018; 17(2): 048-058.

Letavernier E, Eke T, Kidney toxicity of phosphate:
is that crystal clear yet, Kidney International,
2021;100:1152-1157.

Chan S, Au K, Francis R, David W Mudge D,
ohnson D, Pillans P. Phosphate binders in patients
with chronic kidney disease, 2017; 40(1):9-14.
Yasee B, Mohammed I, Effect of Renal Failure on
the Value of Interleukin-6, Potassium, Sodium and
Calcium, European Journal of Humanities and
Educational (EJHEA). 2022;
3(08):194-204.

Vicentini C. Comparative analysis of patients’
survival on hemodialysis vs. peritoneal dialysis

phosphatase  in  chronic disease,

Advancements

176


http://journals.khalijedental.com.ly/index.php/ojs/index

thalij-ﬁbya Journal
ofy Dental and Medical Resrach

http://journals.khalijedental.com.ly/index.php/ojs/index

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

and identification of factors associated with death,
Braz. ]. Nephrol. (J. Bras. Nefrol.)2022;45(1):8-16.
Oruc L, Arac S, Eynel E, Pekkola Z, Kadiroglu A,
Z, Aydin F, Aydin E, Yildirim Y,
Frequency and relationship of ABO blood groups
in patients with nephrotic syndrome, Medical
Research Journal ,2021; 6( 4 ):301-304.

Ahmed A. The Relationship between Diabetes
Mellitus and Renal Failure in Babylon Province,
Systematic Reviews in Pharmacy. 2020;11(8):721-
724.

Azab A, Alshoukry A. Distribution of
Hemodialysis Patients According to ABO Blood
Groups and Rhesus Factor in the Tripoli Region,
Global Journal of Clinical Medicine and Medical
Research. 2023; 1(2):44-49.

Abbas A, Hassan F, Abdulla M, Yousif Y, The
Relationship between ABO Blood Group Antigens
and Renal Function Test among Chronic Kidney
Disease Patients in Khartoum State. Saudi ] Biomed
Res. 2019;4(1):33-36.

Yang M, Xie ], Ouyang Y, Zhang X, Shi M, Li X, et
al. ABO blood type is associated with renal
outcomes in patients with IgA nephropathy,
Oncotarget. 2017; 8(43):73603-73612.

32-Gautam A, Patil P, Hematological Changes in

Yilmaz

Pre and Post Hemodialysis in Patients with Chronic
Renal Failure, J. Evid. Based Med. Healthc.
2018;5(18):1914-1919.

Habas E, Rayani A, Alkanonie W, Alzoukie E,
Razeik S, Alhabash B, et al. Common
Complications during Hemodialysis Session;
Single Central Experience, Austin ] Nephrol
Hypertens. 2019; 6(01):1-5.

Chielle E, Rigon K, Arcari I, Stein V and Santos G.
Influence of hemodialysis on the plasma
concentration of adenosine deaminase in patients
with chronic kidney disease, ]. Bras Patol Med Lab,
2015; 51(3): 153-157.

Jumaah I. A study of some biochemical parameters
in blood serum of patients with chronic renal
failure, Journal of Basrah Researches Sciences,
2013;39(4):20-32.

Juarez G, Parejo L, Villacortaa ], Tato A, Cazar R,
Guerrero R, Marina I, Ocana J, Mendez-Abreua A,
Gruss E, Gallego E, Kidney injury after sodium

Mansour et al. Khalij ] Dent Med Res. 2023;7(2):171-177

37.

phosphate solution beyond the acute renal failure,
Nefrologia. 2016;36(3) :243-248.

Mukakarangwa M, Chironda G, Bhengu B and
Katende G, Adherence to Hemodialysis and
Associated Factors among End Stage Renal Disease
Patients at Selected Nephrology Units in Rwanda:
A Descriptive Cross-Sectional Study, Hindawi
Nursing Research and Practice. 2018(8):1-8.

177


http://journals.khalijedental.com.ly/index.php/ojs/index

