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Abstract 

Chronic renal failure is the progressive loss of function of kidney 

and patient requires a long treatment in the form of renal 

replacement therapy. Haemodialysis is one of the renal 

replacement therapy, during which body’s waste products, 

including creatinine, urea and excess water, are removed. The 

current study was designed to investigate the impact of 

haemodialysis on the removal of excess body waste and 

hemoglobin level of patients. Seventy patients were randomly 

analyzed. 53% of patients had serum urea level above 200 mg/dl 

but after dialysis and 66% of patients had urea level below 200 

mg/dl. Concerning serum creatinine, 57% of patients had values 

between 7-12 mg/dl before dialysis, whereas after dialysis in 58% 

of patients the values were reduced below 7 mg/dl. 
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I.  INTRODUCTION 

Chronic kidney disease (CKD) is one of the major public 

health problems [1]. In the United States there are 

approximately twenty six million adults having non-dialysis 

dependent kidney disease [2] and over four million adults have 

chronic renal disease, reaching over thirteen percent of the US 

population [3]. It is estimated that in the next years, the weight 

of CKD will increase, and over two million persons are 

expected to be receiving renal replacement therapy (dialysis or 

kidney transplant) by 2030. In Pakistan the integer of patients 

with chronic renal failure is escalating incessantly. More than 

hundred new cases per million have been recently reported [4, 

5]. 
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Chronic renal failure induces a slow and progressive decline 

of kidney function. It is usually a result of complications from 

another serious medical condition. Unlike acute renal failure, 

which happens quickly and suddenly, chronic renal failure 

happens gradually - over a period of weeks, months, or years - 

as the kidneys slowly stop working, leading to end-stage renal 

disease (ESRD). 

In chronic renal failure there is a steady and continued 

decrease in renal clearance or glomerular filtration rate (GFR), 

which leads to the gathering of urea, creatinine and other 

chemicals in the blood. According to the Kidney Disease 

Improving Global Outcomes (KDIGO) declaration GFR of 

less than 60 mL/minute/1.73 m
2
 is the indication of CKD. 

KDIGO additional classified the CKD in different stages 

which are: GFR 30 to 60 mL/minute as stage three; GFR 15 to 

30 mL/minute as stage four; and GFR less than 15 mL/minute 

as stage five of CKD [6]. In stage five level of serum 

creatinine is greater than 5.0 mg/dl in men, and greater than 

4.0 mg/dl in women [7]. 

High blood pressure is one of the leading causes of kidney 

failure. Hypertension may damage the blood vessels in the 

kidney and effect the secretion of waste product. Waste may 

secrete in extra cellular fluid and further rise the blood 

pressure eventually leading to ESRD. G-protein coupled and 

Ca
2+

 dependent kinases are responsible for the control of 

blood pressure. Mutations may cause changes in receptors, 

which in turn raise blood pressure [8, 9]. 

 

Haemodialysis is one of the renal replacement therapy. In this 

technique body waste product like urea, creatinine and free 

water are removed from the blood, when the kidneys are 

impaired. The principle of hemodialysis is the diffusion of 

solutes through a semi permeable membrane. In relationship 

with dialysis the cost of renal transplant is very high and there 

are many probability of rejection. So it is very difficult for an 

average patient to bear the expenses of dialysis [10, 11]. 

The procedure of haemodialysis is performed two to three 

times in a week and the time of dialysis is from two to four 

hours. The time of dialysis depends on various factors, 

including kidney function, amount of waste in body, level of 

salts and body weight. Mortality rate with haemodialysis 

remains high (approximately eighteen to twenty percent per 

year). Improvements in the technology for dialysis, the 

development of new pharmaceutical agents, and experience 
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over the course of more than forty years since maintenance 

dialysis became available. The main complications of 

haemodialysis are sleeping sickness, exhaustion low blood 

pressure, chest pain, nausea, leg cramp, anemia and headache 

[12]. Anemia is an ordinary complication of CKD because 

erythropoietin, involved in the process of erythropoiesis, is 

normally produced by the kidney. Due to the damage or loss 

of the function of kidney in chronic renal failure, there is a 

reduction in the number of RBC count [13]. Hypoxia 

stimulates the renin- angiotensin-aldosterone system and 

contributes to renal vasoconstriction [14].  

Creatinine is produced in the muscles by the non-enzymatic 

changes of creatine and phosphocreatinine. The liver has a 

momentous role in the assembly of creatinine through 

methylation of guanidine aminoacetic acid. The normal 

serum creatinine level is 0.5 to 1.0 mg/dL according to 

diurnal and menstrual variations, pursuit, and diet [15]. 

 

Urea is an organic compound, playing a vital role in the 

metabolism of nitrogen-containing compounds [16]. It was 

also artificially synthesized by Friedrich Wohler in 1828 as 

of an inorganic forerunner. The objectives of the current 

study were to evaluate the impacts of haemodialysis on 

chronic renal failure patients, removal of creatinine and urea. 

Also to observe various complications arising during 

dialysis, prevalence of anemia in chronic renal failure 

patients of Rawalpindi and Islamabad. 

 

 

II. MATERIALS AND METHODS 

For pre and post dialysis analysis of CKD, blood of 70 

patients was collected from dialysis centers of Pakistan 

Institute of Medical Science Islamabad and Bilal Hospital 

Rawalpindi. 5 ml of the blood was obtained from each patient 

before and after dialysis. Half of the blood was placed in tubes 

containing anticoagulant (K3/EDTA) and half in clot activator 

tubes. Clotted blood was centrifuge to separate serum and was 

used for the estimation of creatinine and urea. Non-clotted 

blood was used for complete blood count and hemoglobin in 

blood analyzer Sysmax KX-21 [17]. All the chemicals used 

were obtained from Sigma Aldrich and Merk. 

 

A.   Creatinine estimation 

Creatinine was estimated by the Jaffe reaction, a calorimetric 

procedure in which creatinine forms a yellow orange complex 

in alkaline solution with picric acid. This colored complex is 

determined photometrically. The intensity of produced colored 

is directly proportional to the amount of creatinine in the 

sample.  

 

B.  Urea estimation 

Urea was measured by diacetyl monoxime colorimetric 

method and Berthelot reaction. In this method the urea is 

converted to ammonia by an enzyme called urease. The 

ammonia produced is combined with 2-oxoglutarate and 

NADH in the presence of glutamate dehydrogenase (GDH), 

which yields L- Glutamate and NAD. The decrease in NADH 

absorbance is proportional to the urea concentration. 

 

 

III. RESULTS  

A total of 70 patients were analyzed (Fig. 1). These patients 

were randomly selected and their serum urea level, serum 

creatinine level and haemoglobin level were checked. Age and 

gender wise distribution was not to find the association 

between dialysis and gender and age, this is to show random 

selection of patients. 

 

 

Fig. 1: Age and gender wise distribution of CKD patients. 

 

 

A. Effect of Dialysis on Serum Urea Level 

In CKD patients, pre-dialysis serum urea level was 

significantly higher than normal range (20-40 mg/dl). Most of 

the patients (53 %) had serum urea level between 200-300 

mg/dl (Fig. 2). After dialysis there was a clear reduction in 

serum urea level; in most of the patients it was reduced to 1-

100 mg/dl (26 %) and 101-200 mg/dl (40 %) (Fig. 3). 

 

 

Fig. 2: Pre-dialysis serum urea level in CKD patients. 
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Fig. 3: Post-dialysis serum urea level in CKD patients. 

 

B. Effect of Dialysis on Serum Creatinine Level  

Serum creatinine level was higher than normal range (up to 

1.4 mg/dl) in CKD patients undergoing dialysis. Most of the 

patients have serum creatinine level between 7.6-12 mg/dl 

(57 %) and 12-15 mg/dl (27 %) before dialysis (Fig. 4). 

Dialysis has positive impact on serum creatinine level and 

reduced its level towards normal value. Results showed that 

most of the patients (58%) had serum creatinine below 7 

mg/dl after dialysis (Fig. 5). Glomerular filtration rate (GFR) 

or creatinine clearance is the based method for the estimation 

of kidney functioning. Factors like age, sex and physical status 

of person also effect serum creatinine level [18]. 

 

C. Hemoglobin Level in CKD patients 

Hemoglobin (Hb) level was found low in CKD patients due to 

removal of blood during dialysis. In the current study 60 

patients (75%) had Hb between 5-11 g/dl, other 10 between 

11-14 g/dl. This low Hb level most of the time led to the 

development of anemia. 

 

IV. DISCUSSION 

During a survey in USA from 1988-94, it was reported that 

CKD lead to anemia in most of the patients [19], consistent 

with our results. Clotting of blood during dialysis is also 

responsible for low Hb level in CKD patients. During the 

study it was also observed that CKD is more common in male 

then in female. People between 40 to 60 years are more 

affected with CKD [20]. The reason may be attributable to 

hypertension, diabetes or some other age related changes.  

 

 

 
Fig. 4: Pre-dialysis serum creatinine level in CKD patients. 

Removal of waste during dialysis also depends upon proper 

timing of dialysis, patient awareness, and appropriate dialyzer 

and dietary habits of patients [21]. It is usually observed that 

leafy green vegetables and meat might lead to increase burden 

on kidney and cause increase in serum urea and creatinine 

level [22]. 

 

 

Fig. 5: Post-dialysis serum creatinine level in CKD patients. 

 

During dialysis Hb level of patients decreased to dangerous 

level, which is responsible for anemia. It was also observed 

that middle age males are more affected to CKD disease. 

Molecular basis of this relationship need to be evaluated to 

find out possible solution [23].  

 

 

V. CONCLUSIONS 

CKD patients have higher serum urea and creatinine levels, 

leading to various other dangerous diseases. Haemodialysis 

led to decreased serum level in these patients and decreased 

burden on kidney.  
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