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ABSTRACT 

 
To evaluate the effect of hemodialysis machine in complete blood count with focus on hemoglobin, platelets and 
total white blood cells count for patients of end stage renal disease, to evaluate the effect of dialysis on hemoglobin, 
platelets and white blood count, to estimate the values of change session of dialysis, to clarify the major cause of 
End Stage Renal Failure   among the study group. 3 ml of blood were collected from 199 patients, aseptically by 
standard phlebotomy technique by trained phlebotomist from each patient and dispensed in to tri-potassium 
Ethylenediamine tetra-acetic acid(K3 EDTA) anticoagulant containers  about 10-15 minutes after the hemodialysis. 
The study revealed that  (83,9%) of patients with  higher decrease range  reach to 4.3g, about.(14.1%) have stable 
concentration, and only( 2%) their Hb increased after dialysis, 83.9% of patients have noticeable increase in , 
14.1% of patients show decrease in TWBCs and 2% have stable count, there is  decrease in platelets count in 
(99.5%) of patients almost in and only one patient showed stable count after dialysis (0.5%), The study revealed that 
a significant number of low hemoglobin concentration , low platelets count and high white blood count. 
 
Key words: Hemoglobin (Hb), White blood cells, Platelets. 
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INTRODUCTION 
 

Chronic renal disease (CRD) is a patho-physiologic process with multiple etiologies, resulting in the inexorable 
attrition of Nephron number and function and frequently leading to end-stage renal disease (ESRD). In turn, ESRD 
represents a clinical state or condition in which there has been an irreversible loss of endogenous renal function, of a 
degree sufficient to render the patient permanently dependent upon renal replacement therapy (dialysis of 
transplantation) in order to avoid life – threatening uremia [32]. Wide geographical variations in the incidence of 
disorders causing CRD exist [40]The high incidence of chronic kidney disease among Black Americans has been 
demonstrated in several studies. Unfortunately, lack of functioning registries inmost of sub-Saharan Africa has 
resulted in a lack of reliable statistics. However, there is a general impression that it is at least 3–4 times more 
frequent than in more developed countries; uremia was reported to account for 1.0%–1.5% of total annual deaths 
among Egyptians, both in the pre-dialysis era and for 2decades thereafter [5]. Chronic kidney disease affects mainly 
young adults aged 2050 years in sub-Saharan Africa and is primarily due  to hypertension and glomerular diseases, 
unlike developed countries where chronic kidney disease presents in middle-aged and elderly patients and is 
predominantly due to diabetes mellitus and hypertension [3]. Hypertension is a cause of chronic kidney failure in 
Africa, especially in Black patients. Hypertension affects <25% of the adult population and is the cause of chronic 
kidney failure in 21% of patients on renal replacement therapy in the South African Registry [66], hypertension was 
the most common cause of end-stage renal disease (ESRD) in Black South Africans and accounted for 34.6% of 
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ESRD in that racial group. In contrast. hypertension was reported to be the cause of ESRD in 4.3% of Whites, 
13.8% of Indians, and 20.9% of people of mixed ancestry. In a study to determine the pathologic basis of ESRD in 
Black South Africans, essential malignant hypertension was the single most common cause of ESRD, occurring in 
49% [24]. The estimated increase in diabetes mellitus in Africa is anticipated to be12.7 million, an increase of 140% 
by2025 [70]. Diabetes mellitus may present one of the most daunting challenges in the future and affects 9.4 million 
people in Africa [48]. Screening programs are in their infancy in most of Africa, with a few programs in South Africa, 
Nigeria, Ghana, and Kenya. Screening for kidney disease in high-risk populations (e.g., patients with hypertension 
and diabetes mellitus and a family history of kidney disease) should probably be instituted as the first step in kidney 
disease prevention in developing countries such as Africa [34]. Education of patients and health care workers 
regarding hypertension, diabetes, obesity, and protein urea and health promotion (e.g., prudent diet and exercise) is 
essential. COMGAN programs and World Kidney Day haven heightened awareness of kidney disease in medical 
professionals and the public. Efforts should be made to optimize the therapy of hypertension, diabetes mellitus, and 
renal disease. Implementation of recommended targets for control of hypertension and diabetes is essential. In areas 
where there are insufficient numbers of physicians nurses and other health workers could be trained to manage these 
conditions at a local level, with clearly defined criteria for referral of patients [62]. 
 
Thrombocytopenia is a known potential side effect of hemodialysis [33]. In pre-dialysis patients, as well as in 
hemodialysis patients, platelet number tends to be reduced [21].  
Platelets have been known to interact with dialysis membranes since the 1970’s; dialysis membranes have been 
shown to cause platelet adhesion, aggregation, and activation [43]. 
 
General objectives 
To evaluate the effect of hemodialysis in complete blood count with focus on hemoglobin, platelets and total white 
blood cells count for patients of end stage renal disease. 
 
Specific objective 
1. To evaluate the effect of dialysis on hemoglobin, platelets and total white blood count. 
2. To estimate the values of change/ session of dialysis. 
3. To clarify the major cause of End Stage Renal Failure among the study group. 
 
The Blood: 
The blood is composed of cells, cell fragments and an aqueous solution (plasma).Blood makes up about 8% of the 
human body weight. It contains erythrocytes, leucocytes, thrombocytes (platelets) and plasma. The volume 
percentage of all blood cells in the whole blood is about 45% in adults (hematocrit). The rest consists of liquid 
plasma (e.g. water, plasma proteins, electrolytes, etc) [29]. 
 
Red blood cells: 
Red blood cells have a unique structure. Their flexible disc shape helps increase the surface area-to-volume ratio of 
these extremely small cells. This enables oxygen and carbon dioxide to diffuse across the red blood cells plasma 
membrane more readily. Red blood cells contain enormous amounts of a protein called hemoglobin. This iron 
containing molecule binds oxygen as oxygen molecules enter blood vessels in the lungs. Unlike other cells of the 
body, mature red blood cells do not contain a nucleus, mitochondria, or ribosomes. The absence of these cell 
structures leaves room for the hundreds of millions of hemoglobin molecules found in red blood cells. The shape of 
red blood cells provides it ability to maneuver through tiny blood vessels to deliver oxygen to organs and tissues. 
Red blood cells are also important in determining human blood type. Blood type is determined by the presence or 
absence of certain identifiers on the surface of red blood cells. These identifiers, also called antigens, help the body's 
immune system to recognize its own red blood cell type [29]. 
 
The white blood cells: 
Also called leukocytes. They originate from bone marrow stem cells and circulate in blood and lymph fluid. 
Leukocytes are able to leave blood vessels to migrate to body tissues. White blood cells are categorized by the 
apparent presence or absence of granules (sacs containing digestive enzymes or other chemical substances) in their 
cytoplasm.  
A white blood cell is considered to be a granulocyte or an agranulocyte [59]. There are three types of granulocytes: 
neutrophils, eosinophils, and basophils.  
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As seen under a microscope, the granules in these white blood cells are apparent when stained. Neutrophilscells 
have a single nucleus that appears to have multiple lobes. Neutrophils are the most abundant granulocyte in blood 
circulation. They are chemically drawn to bacteria and migrate through tissue to the site of infection.  
 
Neutrophils are phagocytic in that they engulf the target cell (bacterium, diseased or dead cell, etc) and destroy it. 
When released, neutrophil granules act as lysosomes to digest cellular macromolecules [59]. 
 
Eosinophils nucleus is double lobed and often appears U-shaped in blood smears. Eosinophils are often found in 
connective tissues of the stomach and intestines. Eosinophils are phagocytic and primarily target antigen-antibody 
complexes. These complexes are formed when antibodies bind to antigens to identify them as substances to be 
destroyed. Eosinophils become increasingly active during parasitic infections and allergic reactions. Basophils are 
the least numerous of the white blood cells. They have a multi-lobed nucleus, and their granules contain substances 
such as histamine and heparin. Heparin thins blood and inhibits blood clot formation. Histamine dilates blood 
vessels, increases the permeability of capillaries, and increases blood flow, which helps to transport leukocytes to 
infected areas. Basophils are responsible for the body's allergic response [59].There are two types of agranulocytes: 
lymphocytes and monocytes. These white blood cells appear to have no obvious granules. Agranulocytes typically 
have a large nucleus due to the lack of noticeable cytoplasmic granules. After neutrophils, lymphocytes are the most 
common type of white blood cell. These cells are spherical in shape with large nuclei and very little cytoplasm. 
There are three main types of lymphocytes: T cells, B cells, and natural killer cells. T cells and B cells are critical for 
specific immune responses. Natural killer cells provide nonspecific immunity. Monocyte cells are the largest of the 
white blood cells. They have a large, single nucleus that can have various shapes. The nucleus often appears to be 
kidney-shaped. Monocytes migrate from blood to tissues and develop into macrophages and dendritic cells. 
Macrophages are large cells present in nearly all tissues. They actively perform phagocytic functions. Dendritic cells 
are commonly found in tissue located in areas that come in contact with antigens from the external environment. 
They are found in the skin, internally in the nose, lungs, and gastrointestinal tract. Dendritic cells function primarily 
to present antigenic information to lymphocytes in lymph nodes and lymph organs. This aids in the development of 
antigen immunity. Dendritic cells are so named because they have projections that are similar in appearance to the 
dendrites of neurons [59]. 
 
Cells fragment (the platelets): 
Platelets are extremely small and discoid 3,0x0,5 micrometer in diameter. With mean volume 7-11 fimtoliter 
(Lucile, 2015) they are the smallest of the three major types of blood cells are only about 20% of the diameter of red 
blood cells [18]. Platelets are produced in the bone marrow by fragmentation of cytoplasm of megakaryocytes, one of 
the largest cells in the body. The precursor of the megakaryocytes – the megakaryoblast – arises by the process of 
differentiation from the haemopoietic stem cells[46].  
 
The dominant hormone controlling megakaryocytes development is thrombopoietin. Platelets are actually not true 
cells but merely circulating fragments of cells.  But even though platelets are merely cell fragments, they contain 
many structures that are critical to stop bleeding. They contain proteins on their surface that allow them to stick to 
breaks in the blood vessel wall and also to stick to each other.  They contain granules that can secrete other proteins 
required for creating a firm plug to seal blood vessel breaks.  Also platelets contain proteins similar to muscle 
proteins that allow them to change shape when they become sticky [18].The main function of platelets is formation of 
mechanical plugs during normal haemostatic response to vascular injury. In the absence of platelets, spontaneous 
leakage of blood through small vessels may occur. The immobilization of platelets at the sites of vascular injury 
require specific platelets- vessel wall (adhesion) and platelets – platelets (aggregation) interaction [27]. 
 
The plasma: 
Plasma is the forgotten component of the blood. White blood cells, red blood cells and platelets are essential to the 
body function, but plasma also plays a crucial, and mostly unrecognized, job, carrying these blood components 
throughout the body as the fluid in which they travel. Plasma is largest component of the blood making about 55% 
of its overall contents. When it isolated on its own, blood plasma is light yellow liquid, similar to the color of straw. 
0Along with water, plasma carries salts and enzymes.  
 
The important constituents include electrolytes such as sodium, potassium, chlorine, bicarbonate, magnesium, and 
calcium, in addition, there are trace amounts of other substances, including amino acids, vitamins, organic acids, 
pigments, and enzymes. Hormones such as insulin, corticosteroids, and thyroxin are secreted into the blood by the 
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endocrine system. Plasma concentration of hormones must be carefully regulate for blood health. Nitrogenous 
wastes (e.g., urea and creatinine) transported to the kidney for excretion increase markedly with renal failure [10].  
 
Urinary system: 
Also known as the renal system produces stores and eliminates urine, the fluid waste excreted by the kidneys. The 
urinary system consists of the kidneys, ureters, urinary bladder, and urethra. The kidneys filter the blood to remove 
wastes and produce urine. The ureters, urinary bladder, and urethra together form the urinary tract which acts as 
pluming system to drain urine from the kidneys, store it, and then release it during urination [36]. 
 
The kidneys: 
Kidneys are primary organs of the renal system; they perform the function of the renal system. The paired kidneys 
are located between the twelfth thoracic and third lumber vertebrate, one on each side of the vertebral column. The 
right kidney is usually lower than the left because the liver displaces it downward. In the adult each kidney is 
approximately 3cm thick, 6cm wide and 12cm long. It is roughly bean shaped with an indentation, called hilum, on 
the medial side. The hilum leads to a large cavity called the renal sinus, within the kidney. The ureters and renal vein 
leave the kidney, and renal artery enters the kidney at the hilum. The outer reddish, next to the capsule, is the renal 
cortex.  
 
This surrounds a darker reddish brown called the renal medulla consists of a series of renal pyramids, which striated 
because they contain tubular structure and blood vessels. The wide bases of the pyramids are adjacent to the cortex 
and the painted ends, called renal papillae. The cortex and medulla make up the parenchyma or functional tissue, of 
the kidney [69].The central region of the kidney contains the renal pelvis, which is located in the renal sinus and 
continuous with the ureters. The renal pelvis is a large cavity that collects the urine as it is produce. Each kidney 
contains over million functional units called nephrons, in the parenchyma (cortex and medulla). A nephrons has two 
parts: renal corpuscle and a renal tubules [69].The renal corpuscle consist of a cluster of capillaries, called 
glomerulus, surrounded by a double layered epithelial cup, called the glomerular capsule.The juxtaglomerular 
apparatus, which monitors blood pressure and secret renin enzyme, is formed from modified cells in the afferent 
arterioles and the ascending limb of the nephrons loop [69]. 
 
Physiology of the kidney: 
• Excretion of waste products such as urea, uric acid. 
• Control of ECF volume ( by excretion of more or less water in urine). 
• Control of ECF electrolytes (by regulation of electrolytes excretion in urine. 
• Control of ECF osmolarity( by regulation of sodium and water excretion. 
• Control of blood pressure (long term effect). 
• Control of pH (acid base balance). 
• Endocrine function:-  

I. Synthesis and secretion of erythropoietin. 
II. Activation of vitamin D. 

III.  Release of renin enzyme in to the blood [26]. 
 
The ureters: 
From the kidneys, urine travels down two thin tubes, called ureters, to the bladder. The ureters are about 8 to 10 
inches long (20 to 25 centimeters). Muscles in the ureter walls continuously tighten and relax to force urine away 
from the kidneys, a backup of urine can cause a kidney infection. Small amounts of urine are emptied into the 
bladder from the ureters about every 10 to 15 seconds [36]. 
 
The bladder and urethra: 
The bladder is a hollow, balloon-shaped organ that is located in the pelvis. It is held in place by ligaments attached 
to other organs and the pelvic bones, according to the Kidney and Urology Foundation of America. The bladder 
stores urine until the brain signals the bladder that the person is ready to empty it. A normal, healthy bladder can 
hold up to 16 ounces (almost half a liter) of urine comfortably for two to five hours. 
 
To prevent leakage, circular muscles called sphincters close tightly around the opening of the bladder into the 
urethra, the tube that allows urine to pass outside the body. The only difference between the female and male urinary 
system is the length of the urethra, according to Merck Manuals. In females, the urethra is about 1.5 inches (3.8 cm) 
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to 2 inches (5.1 cm) long and sits between the clitoris and the vagina. In males, it runs the length of the penis, is 
about 8 inches (20 cm) long and opens at the end of the penis. The male urethra is used to eliminate urine as well as 
semen during ejaculation [36]. 
 
Renal diseases 
Urinary tract infections (UTIs) occur when bacteria enters the urinary tract and can affect the urethra, bladder or 
even the kidneys. While UTIs are more common in women, they can occur in men. Incontinence is another common 
disease of the urinary system. It can come in the form of a pelvic prolapse, which can result in leakage and can be 
the result of a vaginal delivery. Then there is the overactive bladder, “which we see a lot and is not related to having 
children or trauma, Dr. Oscar Aguirre, aurogynecologist in Denver said. A third condition involves overflow, in 
which the bladder does not completely empty. Some common treatments involve medications, physical therapy and 
pelvic mesh surgery, Aguirre noted. Vaginal laser surgery is also becoming a viable treatment option, he explained. 
In another 10 to 15 years, vaginal laser surgery will be another common option for the treatment of urinary 
conditions [36].Interstitial cystitis (IC), also called painful bladder syndrome, is a chronic bladder condition, primarily 
in women, that causes bladder pressure and pain and, sometimes, pelvic pain to varying degrees, according to the 
Mayo Clinic. It can cause bladder scarring, and can make the bladder less elastic. While the cause isn’t known, 
many people with the condition also have a defect in their epithelium, the protective lining of the bladder.Prostatitis 
is a swelling of the prostate gland and, therefore, can only occur in men. Often caused by advanced age, symptoms 
include urinary urgency and frequency, pelvic pain and pain during urination, the Mayo Clinic noted [36].Kidney 
stones are clumps of calcium oxalate that can be found anywhere in the urinary tract. Kidney stones form when 
chemicals in the urine become concentrated enough to form a solid mass, according to the Cleveland Clinic. They 
can cause pain in the back and sides, as well as blood in the urine. Many kidney stones can be treated with 
minimally invasive therapy, such as extracorporeal shock wave lithotripsy, which disintegrates the kidney stones 
with shock waves. Bladder cancer is diagnosed in about 75,000 Americans each year and is more frequent in men 
and the elderly according to the American Cancer Society. The symptoms, including back or pelvic pain, difficulty 
urinating and urgent/and or frequent urination, mimic other diseases or disorders of the urinary system. Kidney 
failure, also called renal failure and chronic kidney disease, can be a temporary (often acute) condition or can 
become a chronic condition resulting in the inability of the kidneys to filter waste from the blood. Other conditions, 
such as diabetes and hypertension, can cause chronic kidney disease, according to the Mayo Clinic. Acute cases may 
be caused by trauma or other damage, and may improve over time with treatment. However, renal disease may lead 
to chronic kidney failure, which may require dialysis treatments or even a kidney transplant [36].Chronic renal failure 
(CRF) is defined as an irreversible and progressive reduction in the glomerular filtration rate (GFR) to below 25% of 
the normal level (decline of 30 ml/min/1.73 m2) for at least three months.  
 
Creatinine clearance (Ccr) is a good indicator of the GFR and is helpful in monitoring renal function of patients in 
various age groups. CRF staged according to residual renal function into: Impaired renal function:  40-80%; Chronic 
renal insufficiency:  25 – 50%; Chronic renal failure:  <30%; ESRD:  < 10%.CRF is characterized by progressive 
destruction of renal mass with irreversible sclerosis and loss of nephrons over a period of at least months to many 
years, depending on the underlying etiology [39]. Regardless of the cause of kidney damage, once a critical level of 
renal functional deterioration is reached, progression to end stage renal failure is inevitable [52].The term impaired 
renal function refers to an individual who is asymptomatic and has renal function of 40% to 80% of normal. The 
term CRI is associated with residual renal function of 25% to 50% of normal. At this level of renal function, distinct 
biochemical abnormalities may present only when the patient is stressed. The term CRF is used to describe a patient 
who has residual renal function of less than 30%. The patient with CRF exhibits biochemical abnormalities even 
when not stressed. ESRD is a term reserved, when dialysis or transplantation is required; uremia is a symptom 
complex that includes anorexia, nausea, itching, neuropathy and malaise [52]. 
 
End stage renal disease 
End-stage renal disease is a condition in which the kidneys no longer function normally. "Renal" describes anything 
having to do with the kidneys. Nearly everyone is born with two kidneys. They both need to fail for end-stage renal 
disease to develop.Kidneys eliminate poisons from the body, and keep a normal balance of fluid and certain 
minerals in the body. When the kidneys can no longer perform this function, a person becomes very ill and 
ultimately dies.In end-stage renal disease, the kidneys function at a fraction of their normal capacity.  
 
When this occurs, there are only two options: replace the job the kidneys are supposed to do by using a machine, 
instead (kidney dialysis) or transplant a new, healthy kidney. A single new kidney can do the work of the two 
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kidneys. Diabetes is the leading cause of end-stage renal disease. Kidney disease can result from type 1 or type 2 
diabetes. With either type, poor control of blood sugar increases the risk of end-stage renal disease [14].  
 
Other common causes of end-stage renal disease are:  
• High blood pressure  
• Atherosclerosis  
• Autoimmune diseases like systemic lupus erythematosus (lupus) 
• Genetic disorders, such as polycystic kidney disease 
• Exposure to toxic drugs, including: 
o certain antibiotics 
o chemotherapy 
o contrast dyes 
o Pain relievers [14]. 
 
Treatment 
The two treatments for end-stage renal diseases are dialysis and kidney transplant. 
 
Dialysis 
Clinically, dialysis is a technique in which substances move from the blood through a semi permeable membrane 
and into a dialysis solution (dialysate). It is used to correct fluid and electrolyte imbalances and to remove waste 
products in renal failure. 
 
Dialysis is the movement of fluid and molecules across a semi permeable membrane from one compartment to 
another [37]. There are two types of dialysis:  
 
1. Hemodialysis. During hemodialysis, blood is removed from a vein. It is run through filters to remove waste 
products. The blood is then returned to the body. Hemodialysis usually is done at a dialysis center. The treatments 
are done three times a week, in three- to four-hour sessions.  
2. Peritoneal dialysis. During peritoneal dialysis, sterile fluid is infused into the abdomen. Waste products gradually 
accumulate in the fluid, which is drained several hours later. Peritoneal dialysis is done at home. It takes longer than 
hemodialysis and must be done four to five times a day. It can be automated to occur during sleep [37] 
 
General principles of hemodialysis:  
a. Hemodialysis diffusion: is the movement of solutes from an area of greater concentration to an area of lesser 
concentration. 
b. Ultra filtration: (water and fluid removal) results when there is an osmotic gradient or pressure gradient across 
the membrane. 
c. Dialysis solution: Dialysis solutions are available commercially in 1 or 2 liters (sometimes large or small) with 
glucose concentration of 1.5%, 2.5%, and 4.25%. The electrolyte composition is similar to that of plasma. 
 
Peritoneal dialysis system:  
 Three types of peritoneal dialysis currently being used are:  
1. Conventional dialysis. 
2. Automated peritoneal dialysis. 
3. Continuous ambulatory peritoneal dialysis 
 
Automated peritoneal dialysis: 
 An automated device called a cycler is used to deliver the dialysate for APD. The automated cycler times and 
controls the fills, dwell and drain phases. The machine cycles 4 or more exchanges per night with 1-2 hours per 
exchange. 
 
Continuous ambulatory peritoneal dialysis:  
Instillation of 2 liters of dialysate fluid into peritoneal cavity Leave for equilibration period Drain the dialysate fluid 
back from peritoneal cavity [37]. 
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Hemodialysis:  
Hemodialysis removes toxic wastes and other impurities from the blood of a patient In hemodialysis blood is 
removed from the patient’s body through a surgically created access site pumped through a filtration exit to remove 
toxins and then returned to the body. 
 
Procedure: Prepare access Flush the lines with NS Add heparin to blood Counter flow -blood flow rate 200-500 
ml/min -dialysate flow rate 300-900 ml/min Return of blood to patient [28]. 
 
Dialysis machine: 
Is a medical machine that removes excess water and waste materials from a patient by filtering the blood of the 
patient. Dialysis is an alternative for many duties of the human kidneys. Therefore, a dialysis machine can be 
referred to as an artificial kidney. A dialysis machine consists mainly of three components or part. It has plastic 
tubing whose role is to carry take the blood removed from the patient to the second part called the dialyzer. This is a 
collection of open ended fibers forming a semi permeable kind of a membrane which filters out the nitrogenous 
impurities from the body. The dialyzer diffuses the blood by the use of a salty solution; dialysate which is in turn 
diffused with the patients removed blood. The patient receives back cleansed blood after the filtration process is 
over. A patient with kidney problems can use the dialysis machine at a dialysis clinic or use a peritoneal dialysis at 
home [28]. 
 
Dialysis machine benefits:  
There are a number of dialysis machine benefits include; a patient will enjoy four dialysis-free days in a week. This 
is because the dialysis is done once in a week unlike the peritoneal dialysis. It is also possible to have a dialysis 
machine installed in the patient’s home thereby saving him/her from having to make regular dialysis unit visits. 
However there are criteria to be met before considering a home hemodialysis and this include: the patient’s physical 
and mental capability to operate the dialysis equipment, whether or not previous home hemodialysis have stabilized 
the patient’s symptoms and whether you have a career who have made a solid decision to help you with the dialysis 
among other criteria [28].Another dialysis machine benefit is that a patient can get attention and medical supervision 
of the unit staff which is assuring and comforting. Using a dialysis machine at a clinical unit also has the benefit of 
giving the patient a contact with other kidney patients and staff. Another dialysis machine benefit is the quick 
medical availability in case of an emergency because the patient is near a medical unit. 
 
On the other hand there are a number of dialysis machine drawbacks. Which include a permanent access usually in 
your arm is required. This may bulge as more and more needles are inserted. During each treatment, there is 
insertion of two needles. This may create needle phobia with the patient. It also calls for a restricted diet often with 
limited fluid intake. There are risks of infection and possible cases of nausea, tiredness, leg cramps or even headache 
discomfort [28]. 
 
Dialysis access: 
Before treatments can begin, the doctor will need to create a site where the blood can flow in and out of the body 
during the dialysis sessions. This is called the dialysis access. The type of dialysis access will depend in part on how 
quickly the patient needs to begin hemodialysis. There are different types of access for hemodialysis:  
 
a. Fistula: A fistula is created by connecting one of the arteries to one of the veins in the lower arm. A fistula 
allows repeated access for each dialysis session. It may take several months for the fistula to form. A fistula may not 
clot as easily as other dialysis access methods. A fistula is the most effective dialysis access and the most durable. 
Complications include infection at the site of access and clot formation (thrombosis). 
b. Graft: A vascular access that uses a synthetic tube implanted under the skin in the arm (graft) may be used if 
you have very small veins. The tube becomes an artificial vein that can be used repeatedly for needle placement and 
blood access during hemodialysis. A graft does not need to develop as a fistula does, so a graft can sometimes be 
used as soon as 1 week after placement. Compared with fistulas, grafts tend to have more problems with clotting or 
infection and need to be replaced sooner. A poly tetra fluoro ethylene (PTFE or Gore-Tex) graft is the most common 
type used for hemodialysis. 
c. Venous catheter: A tube, or catheter, may be used temporarily if the patient have not had time to get a 
permanent access. The catheter is usually placed in a vein in the neck, chest, or groin. Because it can clog and 
become infected, this type of catheter is not routinely used for permanent access. But if you need to start 
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hemodialysis right away, a catheter may be used until your permanent access is ready.Hemodialysis for acute kidney 
injury may be done daily until kidney function returns [2]. 
 
Hematological Complications of chronic renal failure: 
Anemia: 
Anemia commonly occurs in people with chronic kidney disease (CKD) the permanent, partial loss of kidney 
function. Anemia might begin to develop in the early stages of CKD, when someone has 20 to 50 percent of normal 
kidney function. Anemia tends to worsen as CKD progresses. Most people, who have total loss of kidney function, 
or kidney failure, have anemia.A person has kidney failure when he or she needs a kidney transplant or dialysis 
[68].Healthy kidneys produce a hormone called erythropoietin (EPO). A hormone is a chemical produced by the body 
and released into the blood to help trigger or regulate particular body functions. EPO prompts the bone marrow to 
make red blood cells, which then carry oxygen throughout the body [12]. 
 
Normally 90%of the hormone is produced in peritubular interstitial cells of the kidney and 10% in the liver and 
elsewhere, there are no performed stores and the stimulus to erythropoietin production is then oxygen tension in the 
tissues of the kidney, erythropoietin production there for increase in anemia, when hemoglobin for some reason is 
unable to give up oxygen normally, when atmospheric oxygen is low or when destructive cardiac or pulmonary 
function or damage to the renal circulating affect oxygen delivery to the kidney. Recombinant erythropoietin is of 
great value in treating anemia resulting from renal disease or from various other causes. It is given intravenously or 
subcutaneously either 3-7 times weekly or once every 1-2 weeks depending on indication and on the preparation 
used(erythropoietin alpha or beta or darbepoetin alpha , a heavily glycosylated longer acting form).The main 
indication is end stage renal disease(with or without dialysis) other include pre-autologous blood transfusion, the 
anemia of chronic disorders, and some cases of myelodysplasia or myeloma, in these conditions higher dose are 
used [27].Hemoglobin levels in individuals with chronic kidney disease fluctuate frequently above or below the 
recommended target levels within short periods of time even though the calculated mean hemoglobin remains within 
the target range of 11 to 12 g/dl [31]. Correction of anemia and maintenance of stable hemoglobin levels using 
erythropoiesis-stimulating agents (ESA) is an important aspect of disease management [68]. In clinical studies, 
moderate increase in hemoglobin concentration is associated with relief from symptoms of anemia, improved quality 
of life, and decreased blood transfusion rate [51]. The National Kidney Foundation Kidney Disease Outcomes Quality 
Initiative (KDOQI) guidelines recommend target hemoglobin levels in the range 11 to 12 g/dl, whereas hemoglobin 
>13 g/dl should be avoided [35]. Several recent randomized clinical trials showed targeting hemoglobin levels >13 
g/dl to “normalize” hemoglobin in CKD may be associated with poor clinical outcomes [9].and recent expert review 
by the Food and Drug Administration has left the target range between 10 and 12 g/dl unchanged [22].A 2-yr study by 
Ofsthun[53].showed that of 41,919 dialysis patients, >50% spent >1.2 to 6.0 mo at hemoglobin levels <11 g/dl. A 
longitudinal analysis that was conducted by Lacson[41].and involved >65,000 dialysis patients showed only 
approximately 38% had hemoglobin levels within the range of 11 to 12 g/dl. Despite a mean hemoglobin level of 
11.5 g/dl, the average individual patient had a ±1.4-g/dl fluctuation in hemoglobin during the course of 1 yron the 
basis of 3-mo rolling average values[41]. A 15-mo retrospective study of standard clinical practice conditions 
demonstrated substantial hemoglobin variability in 987 epoetin-treated hemodialysis patients[7]. The range of mean 
hemoglobin values (10.9 to 11.2 g/dl) that included the middle 50, 80, and 90% of values from a single month were 
within 1.7, 3.3, and 4.4 g/dl, respectively. One-month hemoglobin values exhibited the greatest degree of variability, 
with longer rolling intervals being associated with narrower hemoglobin ranges; however, even when a 6-mo rolling 
average was applied, <50% of hemodialysis patients had hemoglobin values within the KDOQI-recommended 11- 
to 12-g/dl range.  
 
Hemoglobin levels >12 g/dl were predicted to occur approximately 21% of the time [7].In addition to associations of 
blood hemoglobin with mortality and hospitalizations in the CKD population, anemia is associated with fatigue, 
weakness, shortness of breath, and a decreased health-related quality of life [47].  
 
Furthermore, hemoglobin overshoot may be associated with various safety concerns, including the development of 
elevated BP with risk for hypertensive encephalopathy [15].iron deficiency,[16].high platelet count [6].thrombotic 
events [38].and accelerated left ventricular dysfunction and hypertrophy [55]. 
 
Thrombocytopenia 
Thrombocytopenia is a known potential side effect of hemodialysis, however, it is rarely seen in patients who 
undergo hemodialysis using biocompatible membranes [33]. 
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Platelet number, survival, and function in chronic kidney disease: 
In pre-dialysis patients, as well as in hemodialysis patients, platelet number tends to be reduced [21].in the range of 
175–180,000/mm3 compared with 250,000/mm3 in healthy controls. In continuous ambulatory peritoneal dialysis 
patients, platelet counts have been reported to be closer to the normal range [45].Platelet survival in hemodialysis 
patients is thought to be of normal duration, although the only paper examining this was published in 1967 [64]. The 
megakaryocyte number in bone marrow is normal [21].but the reticulated platelet count, a measure of thrombopoiesis, 
is reduced, despite elevated thrombopoietin levels [45],[1]. Platelets have been known to interact with dialysis 
membranes since the 1970’s; dialysis membranes have been shown to cause platelet adhesion, aggregation, and 
activation [43].. Platelet activation has been demonstrated by elevated levels of platelet factor 4 [11,13].as well as 
thromboxane [72], following hemodialysis s. Accordingly, thrombocytopenia is also a well-known complication of 
hemodialysis treatment.  
 
Hakim and Schafer suggested that thrombocytopenic episodes occurring with hemodialysis were associated with 
complement activation, specifically C3a, in addition to activation of platelets themselves [25]. Complement activation 
occurred specifically in the setting of cuprophane membranes, and thrombocytopenia was only observed in the 
presence of complement activation [72]. 
 
Thrombocytopenia in dialysis patients: 
In addition to HIT, dialysis patients, especially those in the intensive care unit, but even those treated as outpatients 
in dialysis units, often can be affected by other medical conditions associated with thrombocytopenia. In acutely ill 
patients with sepsis, thrombocytopenia is common, with or without disseminated intravascular coagulation 
[20].Platelet consumption due to thrombotic thrombocytopenic purpura or idiopathic thrombocytopenic purpura, due 
either to immunologic diseases, especially various forms of vasculitis, or drugs, is not uncommon in renal patients. 
Physical destruction of platelets may occur because of intravascular catheters [43]. Thrombocytopenia and platelet 
dysfunction are commonly seen in liver disease, paraproteinemia, myeloproliferative disorders, and myelodysplastic 
syndrome [52].Thrombocytopenia may be found in patients receiving nicotinamide for treatment of cholesterol 
abnormalities or hyperphosphatemia [63]. and many drugs sometimes taken by hemodialysis patients, including 
clopidogrel and other antiplatelet agents, as well as quinine, for example, can cause drug-induced thrombocytopenia.  
Finally, in actively bleeding patients, dilutional thrombocytopenia can occur when transfusing packed red blood 
cells (RBCs) only, as functional platelets are not present in packed RBC transfusions [23]. 
 

MATERIALS AND METHODS 
 

Study population: 
The study conducted on patients attending the Gezira Hospital for Renal Diseases and Surgery, at Wad Medani City, 
the capital of Gezira State. There were 6 of Renal Diseases and Surgery centers at Gezira state; 5 governmental and 
one private, about 960 patients on regular hemodialysis. The Gezira center established in 2003, a center for referral 
of patients with chronic kidney diseases, now it contain 23 machines (1 for HBV + ve patients, 1 for HCV + ve 
patients, 1 for emergency not booking patients and 20 for patients on regular hemodialysis(HD). 
 
Study subjects: 
Since the international prevalence of end stage renal disease(ESRD)  is very small and there is no prevalence from 
nearby country, a total coverage sample has been taken. This included all patients with ESRD presenting to the 
Gezira center and fulfilling the inclusion criteria, from July–September 2015. Patients were asked to participate in 
the study when they came to the Center for dialysis. The purpose of the study was explained to each patient and then 
the patient chose to accept or decline to participate. Those patients who did not meet the inclusion criteria were 
thanked for their time and not included in the study. The total number was 199 patients during the period of study. 
 
Inclusion criteria: 
All patients with ESRD were included, after taking verbal consent from them. 
 
Exclusion criteria: 
Patients with infection, inflammation, dehydration and on station therapy. 
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Sampling and Biochemical Measurements: 
About 3 ml of blood were collected aseptically by standard phlebotomy technique by trained phlebotomist from 
each patient and dispensed in to tri-potassium Ethylenediamine tetra-acetic acid(K3 EDTA) anticoagulant contained 
containers before and  about 10-15 minutes after the hemodialysis and processed by SYSMEX KX 21N in the 
Laboratory of Renal Center. The remain of pre-dialysis samples were tested to measure serum albumin, cholesterol, 
urea and creatinine values. 
 
Clinical data includes:  
Personal data(age, sex, occupation, education level, causes of ESRD, vascular access, duration of HD and sessions. 
 
Statistics: 
The data was entered into the computer (the Statistical Package for Social Studies; SPSS) which used for analysis.  
 

RESULTS AND DISCUSSION 
 

The statistics of the study population samples: 
199 patients  were included in the study. The majority of patients are males (132) represents (66, 3%) with most 
frequent age group (45-54) about (18%) which is the largest percentage among all gender groups and 67 females 
(33, 7%).  
 
The mean (+ SD) age of the study group was 46.2 years (range: 47-45.4 years). The age distribution of patients in 
the study group is shown in (Figure, 4.2). Almost about two third of the patients were married(69%) and (31%) 
single (Figure, 4.3).  
 
More than the half of the patients (53.8%) was reached primary school, (23.6%) illiterate, (19%) secondary school 
and only (3.5%) university (Figure, 4.4). The majority of the patients (73.9%) were unemployed and (14.6%) free 
workers (Figure, 4.5). 
 
AV fistula is the main venous access method used (99%) and only (1%) undergo permanent catheter access (Figure, 
4.6). Most of the patients (97.5%) had two HD sessions per week (Figure, 4.7). 41.2% of the patients, hypertension 
causes their ESRD,(18, 1%) GN and (18, 6%) others causes (Figure, 4.8).   
 
(34,2%) of patients start dialysis more than 48 weeks, (25,6%) their starting duration range from 12 -24 weeks. 
 
The effect of hemodialysis  on platelets count: 
The study found that there is decrease in platelets count in (99.5%) of patients almost in all age intervals with only 
one patient showed stable count after dialysis (0.5%), Considering the count (140-400,000/mm3) is the standard 
control count, Table (4.1) .The higher decrease range present among the age group (45-54) ranging from 1.0- 
101,000/mm3, followed by group (75-84) with decrease count rang 2.0 - 94,000/mm3. 
 
Thrombocytopenia is a known potential side effect of hemodialysis [32]. Dialysis membranes have been shown to 
cause platelet adhesion, aggregation, and activation [43]. Platelet activation has been demonstrated by elevated levels 
of platelet factor 4 [11,13]. as well as thromboxane [72], following hemodialysis. Accordingly, thrombocytopenia is also 
a well-known complication of hemodialysis treatment [26].In pre-dialysis patients, as well as in hemodialysis 
patients, platelet number tends to be reduced [21], in the range of 175–180,000/mm3 compared with 250,000/mm3 in 
healthy controls.  
 
In continuous ambulatory peritoneal dialysis patients, platelet counts have been reported to be closer to the normal 
range [45]. Platelet survival in hemodialysis patients is thought to be of normal duration, although the only paper 
examining this was published in 1967 [64]. The megakaryocyte number in bone marrow is normal,1 but the 
reticulated platelet count, a measure of thrombopoiesis, is reduced, despite elevated thrombopoietin levels [1,45]. 
Despite the many possible causes for thrombocytopenia in dialysis patients, a number of reports have been 
published, in which there is no obvious explanation other than the dialysis procedure [67,71,58,57,54]. 
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The effect of hemodialysis  on hemoglobin concentration: 
The study found that there were normocytic normochromic anemia in (87,4%) of patients and the rest (12,6%) have 
hemoglobin concentration greater than 11g/dl. The concentration of (11-17g/dl) considered as target hemoglobin 
level of normal control individuals, decrease ratio on hemoglobin concentration/ session of dialysis demonstrated in 
(83,9%) of patients with  higher decrease range  reach to 4.3gabout.(14.1%) have stable concentration, and only( 
2%) their Hb increased after dialysis. Hemoglobin levels in individuals with chronic kidney disease fluctuate 
frequently above or below the recommended target levels within short periods of time even though the calculated 
mean hemoglobin remains within the target range of 11 to 12 g/dl [31].Anemia commonly occurs in people with 
chronic kidney disease (CKD) the permanent, partial loss of kidney function. Anemia might begin to develop in the 
early stages of CKD, when someone has 20 to 50 percent of normal kidney function. Anemia tends to worsen as 
CKD progresses. Most people, who have total loss of kidney function, or kidney failure, have anemia. A person has 
kidney failure when he or she needs a kidney transplant or dialysis [68,12]. 
 
The effect of hemodialysis on white blood cells: 
With TWBCs count ranging between 3,8-10,8x103mm3as control count of normal individuals the study found that 
83.9% of patients have noticeable increase in TWBCs count with maximum value reach to 2.400 cell /mm3 and 
minimum value 100 cell/mm3. About 14.1% of patients show decrease in TWBCs count range between 100-1600 
cell/mm3, 2% have stable count . 
 

CONCLUSIONS  
 

Conclusions: 
1. 99,5% of patients have reduced platelets count after hemodialysis, while 0.5% have stable count of platelets. 
2. 98,5% of patient have reduced hemoglobin concentration after hemodialysis. 
3. 83,9% show increase in total white blood cells count  after hemodialysis. 
4. 14,1% have stable white blood cells count and only 2% their count  decrease  from pre-dialysis count. 
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