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Abstract

Background:

Chronic Kidney Disease (CKD) is a permanent Loss of normal kidney functional or structural
with or without reduction in Glomerular Filtration Rate (GFR), which may be due to various
factors including infections, autoimmune diseases, diabetes, hypertension and other endocrine
disorders, and toxin chemicals, may lead to death.

Materials and Methods:

A descriptive Cross-sectional study was conducted to measure the effectiveness of
haemodialysis on (19) Sudanese patients with chronic kidney disease aged between (25-60).
Three ml of venous blood was drawn pre and post dialysis from each patient, using disposable
syringe. Serum Level of urea, creatinine, uric acid, calcium and phosphors were estimated in
all samples by co-bas C311, statistical evaluation was performed using SPSS for windows.

Results:

The study showed significance statistical difference in the mean of urea, creatinine, uric acid
and phosphorus p-value(0.000001),(0.0001),(0.0001),(0.002) respectively however the mean
of calcium showed insignificant statistical difference p-value(0.992).

Conclusion:

The findings showed that hemodialysis have an effected on urea, creatinine, uric acid and
phosphorus but has no effect on calcium.
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1. Introduction:

1.1 Back ground :-

Chronic Kidney Disease (CKD) is a permanent loss of normal kidney functional or structural
with or without reduction in glomerular filtration rate (GFR), which may be due to various
factors including infections, auto immune diseases, diabetes, hypertension, other endocrine
disorders, and toxin chemicals. [1,2].

1.1.1 Symptoms, risk factors and complication of Chronic Kidney Disease (CKD):-
Nausea, vomiting, loss of appetite, fatigue and weakness, Changes in how much you urinate,
Muscle twitches and cramps, Swelling of feet and ankles, Persistent itching, Shortness of
breath, if fluid builds up in the lungs. [3,4]

The major risk factor of CKD coronary artery disease. such as diabetes and hypertension.
Uremia-related cardiovascular disease risk factor including inflammation, oxidative stress,
abnormal calcium-phosphorus metabolism. The global prevalence of CKD was 9.1% (697.5
million cases in Aljazera city). Complications of CKD: hypertension diabetes, dyslipidemia,
cardiovascular diseases, anemia and bone disorders [3][4]

Patient with CKD characterized by proteinuria, abnormal urine sediments, development of
secondary renal hyperthyroidism and/or GFR less than 60ml/min/1.73m? for at least three
months. [6]

It often involves a progressive loss of kidney function necessitating renal replacement therapy

(dialysis or transplantation) [7].
1.1.2 Diagnosis of CKD:-

We can confirm that patient has CKD by three medical examinations blood test, urine test or
take a biopsy sample.

1.1.2.1 Blood tests:

Kidney function tests look for the level of waste products, such as creatinine and urea, in
blood.

We can say the patient have CKD if urea more than 24mg/dl and creatinine more
than1.3mg/dl.[8]

1.1.2.2 Urine tests:

Analyzing a sample of urine can reveal abnormalities that point to chronic kidney failure and
help identify the cause of chronic kidney disease. We can say the patient have CKD if we
found protein in urine specially Albumin.[8]

1.1.2.3 Removing a sample of kidney tissue for testing:

Doctor might recommend a kidney biopsy, which involves removing a sample of kidney
tissue[8].



1.1.3 Urea is a waste product from dietary protein and is filtered into urine by the kidneys. It
is the best monitor for the efficiency of hemodialysis, its level changed immediately after
dialysis. [3].

1.1.4 Creatinine is produced from muscles and is excreted through the kidneys along with
other waste products. The maintenance of creatinine levels in serum by the balance between
creatinine excretion by the kidneys and its generation, thus its rate of generation is constant
during the day [10]

1.1.5 Uric acid is a waste product of purine metabolism. Its production and metabolism involve
the hepatic production as well as renal and gut excretion of this compound. Most of the
produced uric acid is filtered from glomeruli and approximately 90 % of it is reabsorbed into
blood [11]. In patients with CKD, uric acid level is increased due to impaired filtration and/or
secretion [17].

1.1.6 Calcium is an essential nutrient that maintain normal neuromuscular function, blood
cloting. The rate of calcium absorption from the gastrointestinal tract matches the rate of losses
from the body through the kidneys, skin, hair, and nails in normal adults. [12].

1.1.7 Phosphorus is phosphate compounds that present in every cell of the body, it regulates
skeletal growth and maintains energy through adenosine triphosphate molecules (ATP). [14].
Hypophosphatemia , may occurs in patient with: ketoacidosis, malignancy, longterm treatment
with total parenteral nutrition (TPN), while hyperphosphatemia commonly present in patients
with acute or chronic kidney disease.[14].

The disturbances in phosphorus and Calcium are usually spotted patients with chronic disease
(CKD) in dialysis patients, the mineral metabolism be revealed as important predictors of
morbidity and mortality [13].

1.1.8 Dialysis is the process of remove the toxic substances from the blood outside the body
by using machine. Dialysisor kidney transplantation consequently the final outcome. [3][4].

1.1.8.1 Classification of Dialysis:
1.1.8.1.1. Hemodialysis (outside body)

Is procedure where a dialysis machine clean your blood by using a special filter called an
artificial kidney or a dialyzer in dialysis center. Usually it take 3 to 4 hours, 2 to 3 time in the
week.[5]

1.1.8.1.2 Peritoneal dialysis (inside body)
By putting a soft plastic tube (catheter) in the belly by surgery, a sterile cleansing fluid
put in the belly through this catheter, the act like filter and faltering the blood then the
fluid leave the body by the catheter.[5]



1.2 Literature review:

A study conducted at Gezira State in units of dialysis (Gezira Hospital for Renal Disease and
Surgery) and (Omer Elhag Musa Center for Kidney Diseases and Surgery Rufaa) in April 2015
revealed that CKD is more common in male than females with most of patients were aged from
40-60 years. it showed significant statistical significant decrease in urea and creatinine levels
after dialysis, the drop of urea levels were more significant than creatinine levels in patients
when compared with the control group.[3]

A Study conducted in 2020 in Iraq, aimed to evaluate calcium, uric acid, urea and Creatinine
in Iraqgi patients with renal failure pre dialysis. It Showed a strong relationship between serum
urea creatinine, uric acid and calcium levels among in patients with CKD with varied age
groups (20 -40) and (50 — 80) years. Patients with CKD showed increased serum urea,
creatinine and uric acid levels before dialysis. while calcium level was significantly decreased
. [15]

Another case-control study aimed to evaluate biochemical renal parameters in patient with
CKD concluded that the elevated serum phosphate, magnesium and decreased serum calcium,
iron are concerning with CKD. [16]



1.3 Objectives:

1.3.1. General objectives:
To assess the levels of blood urea, creatinine, uric acid, calcium and phosphorus in Sudanese
patients with CKD who undergo dialysis.

1.3.2 Specific objectives:

1.

To estimate blood urea level in patients with Chronic Kidney Disease pre and post
dialysis.

To estimate blood Creatinine level in in patients with Chronic Kidney Disease pre and
post dialysis.

To estimate blood uric acid level in in patients with Chronic Kidney Disease pre and post
dialysis.

To estimate blood calcium level in in patients with Chronic Kidney Disease pre and post
dialysis.

To estimate blood phosphorus level in in patients with Chronic Kidney Disease pre and
post dialysis.

To compare the blood levels of urea, creatinine, uric acid, calcium and phosphorus pre

and post dialysis.
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2. Materials and Methods
2.1 Study Area
This study was carried out in Khartoum state, Omdurman city at the military hospital
during the period from 20/11/2021 to 25/12/2021.

2.2 Study Design:
This study is adescriptive Cross-sectional study

2.3 Sample Size:

Nintean patients

2.4 Sampling technique:

Cota technique.

2.5 Study population:

Sudanese patients with chronic kidney disease who attended the military hospital for
dialysis

2.6 Selection criteria:
2.6.1 Inclusion criteria:
Sudanese Patients diagnosed with CKD, who underwent dialysis
2.6.2 Exclusion criteria:
Any Patients diagnosed with CKD but didn’t undergo dialysis.

2.7 Ethical Considerations and informed consent:
The ethical approval was taken from NAPATA COLLEGE RESEARCH CENTER
and the administrative unit at Military hospital.
2.8 methods of data collection:
2.8.1 Clinical data collection:
The clinical data of participants were obtained using Questiannaire.

2.8.2 Laboratory data collection

Three ml of venous blood was drawn using asyring after disinfecting the collection
area with 70% alcohol. The blood was placed in heparin container then centrifugation
at 3000 rpm for 5 minutes to obtain plasma. Plasma was separated from the cells
immediately after centrifugation.

2.9 Analytic method:
Blood urea, creatinine uric acid, and calcium were analyzed by enzymatic method
and phosphorus by Gomari Reaction method using co-bas ¢311 auto-analyzer

2.10 Data statistical analysis



SPSS V.23computerized program was used to analyze the data by using paired T-test
and Wilcoxon signed ranks test.

2.11 Quality control:

Normal and pathologic levels of control sera were used to insure the reliability of the result.
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3. Result

The study was carried out in Omdurman city from November to December 2021. The study
population was Sudanese patients with CKD who attended military hospital and underwent
dialysis.

Table (3-1): Shows the distribution of gender.

Gender Frequency Percent
Male 15 78.9%

Female 4 21.1%
Total 19 100.0%




Table (3-2): Show the mean and SD of age duration of dialysis and blood flow.

Descriptive Statistics

N Minimum [ Maximum Mean = SD

Age 19 23 81 49.9+19.0
Duration of dialysis 19 0.20 14.000 3.97+£49

Blood flow(ml/min) 19 200 250 236.6 £ 22.5




Table (3-3): Show the mean and SD of Urea, Creatinine, Uric acid, Calcium and
Phosphorus pre dialysis.

Parameters Pre-Dialysis
Parameter N Minimum | Maximum Mean + SD
(mg/dl)
Urea 19 11 170 115.1+424
Creatinine 19 1.4 16.4 89+4.2
Calcium 19 6.2 7.8 7.1+£04
Uric Acid 19 15 11.1 6.8+25
Phosphorus 19 2.9 6.5 4.7+ 0.96




Table (3-4): Shows the mean and SD of Urea, Creatinine, Uric acid, Calcium and
Phosphorus post dialysis

Parameters Post-Dialysis
Parameter (mg/dl) N Minimum | Maximum Mean + SD
Urea 19 5 72 39.4£17.8
Creatinine 19 1.2 108.0 36%20
19 1.0 10.1 71+£22
Calcium
Uric Acid 19 11 7.5 3.1+15
Phosphorus 19 3.0 4.7 3.8x05




Table (3-5): Shows the comparison of e mean of urea, creatinine, uric acid, calcium and
phosphorus pre and post dialysis

Paired Samples T-Test

Std.
Variables Number | Mean Deviation P value
Pre-dialysis 19 115.05 42.381
Post-
Urea (mg/dl) dialysis 19 39.37 17.846 0.000001**
Pre-dialysis 19 8.926 42271
Post-
Creatinine (mg/dl) dialysis 19 3.616 2.0307 0.0001**
Pre-dialysis 19 6.832 2.5349
Post-
Uric Acid (mg/dl) dialysis 19 3.058 1.4908 0.0001**
Pre-dialysis 19 7.111 0.3943
Post-
Calcium (mg/dl) dialysis 19 7.116 2.1887 0.992*
Pre-dialysis 19 4.663 0.9622
Post-
Phosphate (mg/dl) dialysis 19 3.826 0.4863 0.002**
. ** P value<(0.05 that’s considered as statistically significant.

. *.P value>0.05 that’s considered as statistically insignificant.




Table (3-6): Shows the mean rank, sum and range ranks and p-value for Urea, Creatinine,

Uric acid, Calcium and Phosphorus.

Wilcoxon Signed Ranks Test

Mean Sum of
Variables Number | Rank Ranks P value
Negative
Ranks 15 10.5 157.5
Positive
Post-dialysis Phosphate (mg/dl) - Pre-dialysis | Ranks 3 4.5 13.5
Phosphate (mg/dl) Ties 1 0.002**
Negative
Ranks 16 11.38 182
Positive
Post-dialysis Uric Acid (mg/dl) - Pre-dialysis | Ranks 3 2.67 8
Uric Acid (mg/dl) Ties 0 0.001**
Negative
Ranks 4 13.75 55
Positive
Post-dialysis Calcium (mg/dl) - Pre-dialysis Ranks 15 9 135
Calcium (mg/dl) Ties 0 0.107*
Negative
Ranks 17 10.76 183
Positive
Post-dialysis Creatinine (mg/dl) - Pre-dialysis | Ranks 2 3.5 7
Creatinine (mg/dl) Ties 0 0.0004**
Negative
Ranks 18 10.39 187
Positive
Post-dialysis Urea (mg/dl) - Pre-dialysis Urea | Ranks 1 3 3
(mg/dl) Ties 0 0.0002**

Negative rank (Post-dialysis P< Pre-dialysis)=Decrease

Positive rank (Post-dialysis > Pre-dialysis)=Increase

Ties (Post-dialysis = Pre-dialysis)=Maintained

. ** P value<0.05 that’s considered as statistically significant.

. *.P value>0.05 that’s considered as statistically insignificant.
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4.1. Discussion

The study aimed to evaluate blood urea, creatinine, uric acid, calcium and phosphorus levels
pre and post dialysis in Sudanese patients with CKD.

The study population were 19 patients, 15 patients were males and 4 patients were females
aged between 23 and 81 years old. With a mean and SD 49.9 and 19Years respectively. Table
(3-1).

All patients underwent hemodialysis with duration ranged from 0.02 to 14 years, mean and
SD 3.9 and 4.9 Mean. And Blood flow between 200 & 250 ml/min receptively table (3-2). In
this study, the mean of urea, Creatinine, uric Acid, Calcium and phosphorus pre dialysis were
(115.1) (8.9) (6.8) (7.1) (4.7) while post dialysis were (3.4) (3.6) (3.1) (7.1) (3.8)
respectively. Table (3-3) and (3-4)

This study shows statistical significance difference in the mean of urea, creatinine, uric acid,
phosphorus p-value (0,000001),(0,0001),(0,0001),(0,002) respectively, However there was
statistical insignificant difference in the mean of calcium p-value (0,992). Table (3-5)

These result agree with a Study conducted at EIGazira University in April 2015 revealed that
CRF is more common in male than females with most of patients were aged from 40-60 years.
it also showed statistical significant decrease in urea and creatinine levels after dialysis, the
drop of urea levels were more significant than creatinine levels in patients when compared with
the control group) in urea and creatinine.[3][4]

Also agree with a study conducted in Iraq, showed the biochemical evaluation of calcium, uric
acid, urea and Creatinine in Iragi patients with renal failure pre dialysis. Renal failure patients
have higher serum urea, creatinine and uric acid levels before dialysis .while calcium level was
(significantly decreased). [15]



4.2. Conclusion:

The study concludes that there are statistical significant difference in the levels of urea,

creatinine, uric acid, calcium and phosphorus. and the dialysis is efficient for patients attending
hospital.

The study also concludes that there are statistical insignificant different in the level of Calcium.
4.3. Recommendations
It is recommended to perform the study on a wide range of population, large sample size, to

investigate the long term effects of dialysis and evaluate the effect of dialysis on ionized
calcium as the functional form, the reason of why calcium does not affected.
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Questionnaire

Research Title:

Estimation Of Urea, Creatinine ,Uric Acid , Calcium and Phosphoures

Pre and Post Dialysis With Chronic Renal Failure

Questionnaire

Patient NO/ID: Pre( ) , Post( )

Date: /

Name:

Time Of Dialysis: Duration of dialysis:

Type Of Dialysis: Blood flow:
Age:  (years)

Gender:

Occupation:

Clinical Data & Complain

Parameter Pre Dialysis result: Post Dialysis result:

1.Urea

2.Creatinine

3.Uric Acid

4.Calcium

5.Phosphoure







