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ABSTRACT

To evaluate the effect of hemodialysis machineoimptete blood count with focus on hemoglobin, ptdéeand

total white blood cells count for patients of emage renal disease, to evaluate the effect of diglgn hemoglobin,
platelets and white blood count, to estimate thiees of change session of dialysis, to clarify itigor cause of
End Stage Renal Failure among the study gr@ml of blood were collected from 199 patients,ptisally by

standard phlebotomy technique by trained phlebatbrfriom each patient and dispensed in to tri-pdtass
Ethylenediamine tetra-acetic acid(K3 EDTA) anticokgt containers about 10-15 minutes after the daialysis.

The study revealed that (83,9%) of patients wiigher decrease range reach to 4.3g, about.(14.4&ve stable
concentration, and only( 2%) their Hb increasedegftlialysis, 83.9% of patients have noticeable éase in ,
14.1% of patients show decrease in TWBCs and 2% ktable count, there is decrease in plateletsntau

(99.5%) of patients almost in and only one pat&miwed stable count after dialysis (0.5%), Theystedealed that
a significant number of low hemoglobin concentratjidow platelets count and high white blood count.

Key words: Hemoglobin (Hb), White blood cells, Platelets.

INTRODUCTION

Chronic renal disease (CRD) is a patho-physiolggicess with multiple etiologies, resulting in timexorable
attrition of Nephron number and function and fregflieleading to end-stage renal disease (ESRDjurim, ESRD
represents a clinical state or condition in whioéré has been an irreversible loss of endogenoias ftsnction, of a
degree sufficient to render the patient permanedtpendent upon renal replacement therapy (dialgsis
transplantation) in order to avoid life — threateniuremia®. Wide geographical variations in the incidence of
disorders causing CRD exiéP'The high incidence of chronic kidney disease amBlagk Americans has been
demonstrated in several studies. Unfortunatelyk laic functioning registries inmost of sub-Saharafiica has
resulted in a lack of reliable statistics. Howewigre is a general impression that it is at 1&gt times more
frequent than in more developed countries; urenaa veported to account for 1.0%—1.5% of total ahdeaths
among Egyptians, both in the pre-dialysis era am®flecades thereafté: Chronic kidney disease affects mainly
young adults aged 2050 years in sub-Saharan Adincais primarily due to hypertension and glomerdiaeases,
unlike developed countries where chronic kidneyedse presents in middle-aged and elderly patiemtsis
predominantly due to diabetes mellitus and hypsiterf?!. Hypertension is a cause of chronic kidney failire
Africa, especially in Black patients. Hypertensiaffiects <25% of the adult population and is theseaof chronic
kidney failure in 21% of patients on renal replaeettherapy in the South African Registf§l, hypertension was
the most common cause of end-stage renal dise&RDOEin Black South Africans and accounted for %4 .6f
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ESRD in that racial group. In contrast. hypertensizas reported to be the cause of ESRD in 4.3% bita4/,
13.8% of Indians, and 20.9% of people of mixed atrgeln a study to determine the pathologic basiESRD in
Black South Africans, essential malignant hypelitamsvas the single most common cause of ESRD, doguin
49%*, The estimated increase in diabetes mellitus iicAfis anticipated to be12.7 million, an incread40%
by2025%. Diabetes mellitus may present one of the moshiitag challenges in the future and affects 9.4ianill
people in Africd*®. Screening programs are in their infancy in mdsfedca, with a few programs in South Africa,
Nigeria, Ghana, and Kenya. Screening for kidnegale in high-risk populations (e.g., patients igpertension
and diabetes mellitus and a family history of kigldésease) should probably be instituted as tts¢ $itep in kidney
disease prevention in developing countries suctAfasa . Education of patients and health care workers
regarding hypertension, diabetes, obesity, andepratrea and health promotion (e.g., prudent diet exercise) is
essential. COMGAN programs and World Kidney Daydraneightened awareness of kidney disease in niedica
professionals and the public. Efforts should be endoptimize the therapy of hypertension, diabete8itus, and
renal disease. Implementation of recommended &ifgetontrol of hypertension and diabetes is dflein areas
where there are insufficient numbers of physiciamses and other health workers could be trainedaioage these
conditions at a local level, with clearly definaiteria for referral of patienté?.

Thrombocytopenia is a known potential side effetthemodialysis®®. In pre-dialysis patients, as well as in
hemodialysis patients, platelet number tends tredaced?.

Platelets have been known to interact with dialysmmbranes since the 1970’s; dialysis membranes haen
shown to cause platelet adhesion, aggregationaetiationt*?,

General objectives
To evaluate the effect of hemodialysis in complated count with focus on hemoglobin, platelets &otdl white
blood cells count for patients of end stage rersdate.

Specific objective

1. To evaluate the effect of dialysis on hemoglpplatelets and total white blood count.
2. To estimate the values of change/ session bfsia

3. To clarify the major cause of End Stage Rendlifeaamong the study group.

The Blood:

The blood is composed of cells, cell fragments amdqueous solution (plasma).Blood makes up alfidubdidthe
human body weight. It contains erythrocytes, leytes; thrombocytes (platelets) and plasma. The melu
percentage of all blood cells in the whole bloodali®ut 45% in adults (hematocrit). The rest coasidtliquid
plasma (e.g. water, plasma proteins, electrolytes .

Red blood cells:

Red blood cells have a unique structure. Theirilflexdisc shape helps increase the surface arealtiore ratio of
these extremely small cells. This enables oxygehaarbon dioxide to diffuse across the red blodts gdgasma
membrane more readily. Red blood cells contain ranas amounts of a protein called hemoglobin. This i
containing molecule binds oxygen as oxygen molecealger blood vessels in the lungs. Unlike othdls ad the
body, mature red blood cells do not contain a nuglenitochondria, or ribosomes. The absence ofetlved
structures leaves room for the hundreds of millioheemoglobin molecules found in red blood cellse shape of
red blood cells provides it ability to maneuverotigh tiny blood vessels to deliver oxygen to organd tissues.
Red blood cells are also important in determiningnan blood type. Blood type is determined by thesence or
absence of certain identifiers on the surface dfdeod cells. These identifiers, also called aigy help the body's
immune system to recognize its own red blood gpk £,

The white blood cells:

Also called leukocytes. They originate from bonermma stem cells and circulate in blood and lymphid]
Leukocytes are able to leave blood vessels to meigia body tissues. White blood cells are categdriay the
apparent presence or absence of granules (saargogtdigestive enzymes or other chemical substgnia their
cytoplasm.

A white blood cell is considered to be a granuleoyt an agranulocyté”. There are three types of granulocytes:
neutrophils, eosinophils, and basophils.
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As seen under a microscope, the granules in thé#te Wwlood cells are apparent when stained. Nehtisqells
have a single nucleus that appears to have multples. Neutrophils are the most abundant grantegoicyblood
circulation. They are chemically drawn to bactena migrate through tissue to the site of infection

Neutrophils are phagocytic in that they engulf taeget cell (bacterium, diseased or dead cell, @tc) destroy it.
When released, neutrophil granules act as lysostorigest cellular macromolecul€¥.

Eosinophils nucleus is double lobed and often appEashaped in blood smears. Eosinophils are dfiend in
connective tissues of the stomach and intestinesinBphils are phagocytic and primarily target geri-antibody
complexes. These complexes are formed when anéibdaind to antigens to identify them as substabcdse
destroyed. Eosinophils become increasingly activénd parasitic infections and allergic reactioBasophils are
the least numerous of the white blood cells. Theyeha multi-lobed nucleus, and their granules éorgabstances
such as histamine and heparin. Heparin thins blad inhibits blood clot formation. Histamine dilstblood
vessels, increases the permeability of capilla@esl increases blood flow, which helps to transpmrkocytes to
infected areas. Basophils are responsible for ty'b allergic respong®’. There are two types of agranulocytes:
lymphocytes and monocytes. These white blood eglfgear to have no obvious granules. Agranulocygisally
have a large nucleus due to the lack of noticeaytleplasmic granules. After neutrophils, lymphosyaee the most
common type of white blood cell. These cells arkesigal in shape with large nuclei and very littigoplasm.
There are three main types of lymphocytes: T cBllsells, and natural killer cells. T cells and &ls are critical for
specific immune responses. Natural killer cellsvite nonspecific immunity. Monocyte cells are thegest of the
white blood cells. They have a large, single nugltat can have various shapes. The nucleus gffeeass to be
kidney-shaped. Monocytes migrate from blood toutss and develop into macrophages and dendritis. cell
Macrophages are large cells present in nearlysalli¢s. They actively perform phagocytic functiddendritic cells
are commonly found in tissue located in areas tbate in contact with antigens from the externalirmmment.
They are found in the skin, internally in the ndsegs, and gastrointestinal tract. Dendritic célisction primarily
to present antigenic information to lymphocytesymph nodes and lymph organs. This aids in the ld@weent of
antigen immunity. Dendritic cells are so named hieeahey have projections that are similar in apgreze to the
dendrites of neuror¥’.

Cellsfragment (the platelets):

Platelets are extremely small and discoid 3,0x0jbrometer in diameter. With mean volume 7-11 firtéol
(Lucile, 2015) they are the smallest of the thregamtypes of blood cells are only about 20% ofdieneter of red
blood cells*®. Platelets are produced in the bone marrow bynfeagation of cytoplasm of megakaryocytes, one of
the largest cells in the body. The precursor ofrtregyakaryocytes — the megakaryoblast — arisesdoypribcess of
differentiation from the haemopoietic stem déils

The dominant hormone controlling megakaryocytesettgment is thrombopoietin. Platelets are actuadly true
cells but merely circulating fragments of cellsut®ven though platelets are merely cell fragmethisy contain
many structures that are critical to stop bleediffgey contain proteins on their surface that altbem to stick to
breaks in the blood vessel wall and also to stickach other. They contain granules that can teeotber proteins
required for creating a firm plug to seal blood seisbreaks. Also platelets contain proteins simtite muscle
proteins that allow them to change shape whenlieegme stick{*®. The main function of platelets is formation of
mechanical plugs during normal haemostatic resptmseascular injury. In the absence of platelepgnéaneous
leakage of blood through small vessels may ocche immobilization of platelets at the sites of wdac injury
require specific platelets- vessel wall (adhesam) platelets — platelets (aggregation) interactian

The plasma:

Plasma is the forgotten component of the blood.t&vhiood cells, red blood cells and platelets asestial to the
body function, but plasma also plays a crucial, amabtly unrecognized, job, carrying these blood ponents
throughout the body as the fluid in which they &lawlasma is largest component of the blood ma&lmut 55%
of its overall contents. When it isolated on itsoWwlood plasma is light yellow liquid, similar the color of straw.
OAlong with water, plasma carries salts and enzymes

The important constituents include electrolyteshsas sodium, potassium, chlorine, bicarbonate, esigm, and

calcium, in addition, there are trace amounts @Epsubstances, including amino acids, vitamingamic acids,
pigments, and enzymes. Hormones such as insuliticasteroids, and thyroxin are secreted into tloed by the
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endocrine system. Plasma concentration of hormomest be carefully regulate for blood health. Niogus
wastes (e.g., urea and creatinine) transportelet&itiney for excretion increase markedly with tdature %,

Urinary system:

Also known as the renal system produces storeselmihates urine, the fluid waste excreted by thiné&ys. The
urinary system consists of the kidneys, ureteisany bladder, and urethra. The kidneys filter bih@od to remove
wastes and produce urine. The ureters, urinarydeladand urethra together form the urinary tracictvlacts as
pluming system to drain urine from the kidneysrait, and then release it during urinatf&h

Thekidneys:

Kidneys are primary organs of the renal systenmy fierform the function of the renal system. Thegmhikidneys
are located between the twelfth thoracic and thirdber vertebrate, one on each side of the veittebtamn. The

right kidney is usually lower than the left becadke liver displaces it downward. In the adult ekainey is

approximately 3cm thick, 6cm wide and 12cm longs Itoughly bean shaped with an indentation, caliégm, on

the medial side. The hilum leads to a large casdtied the renal sinus, within the kidney. The ergiand renal vein
leave the kidney, and renal artery enters the kidiehe hilum. The outer reddish, next to the abgsds the renal
cortex.

This surrounds a darker reddish brown called thalrmedulla consists of a series of renal pyramidigch striated
because they contain tubular structure and blosdels. The wide bases of the pyramids are adjasehe cortex
and the painted ends, called renal papillae. Thiex@nd medulla make up the parenchyma or funatitissue, of
the kidney®.The central region of the kidney contains the rgmdvis, which is located in the renal sinus and
continuous with the ureters. The renal pelvis large cavity that collects the urine as it is progluEach kidney
contains over million functional units called nephs, in the parenchyma (cortex and medulla). A maphhas two
parts: renal corpuscle and a renal tubufésThe renal corpuscle consist of a cluster of capéb, called
glomerulus, surrounded by a double layered epahelup, called the glomerular capsule.The juxtagiarar
apparatus, which monitors blood pressure and seen@t enzyme, is formed from modified cells in tféerent
arterioles and the ascending limb of the nephroapf°..

Physiology of the kidney:
» Excretion of waste products such as urea, uiit ac
» Control of ECF volume ( by excretion of more esd water in urine).
» Control of ECF electrolytes (by regulation of@lelytes excretion in urine.
» Control of ECF osmolarity( by regulation of sogiand water excretion.
» Control of blood pressure (long term effect).
» Control of pH (acid base balance).
» Endocrine function:-
Synthesis and secretion of erythropoietin.
Activation of vitamin D.
Release of renin enzyme in to the bl&St

Theureters:

From the kidneys, urine travels down two thin tybesled ureters, to the bladder. The ureters boaita8 to 10
inches long (20 to 25 centimeters). Muscles inuteter walls continuously tighten and relax to éorgine away
from the kidneys, a backup of urine can cause adyidnfection. Small amounts of urine are emptieid ithe
bladder from the ureters about every 10 to 15 stxBh

Thebladder and urethra:

The bladder is a hollow, balloon-shaped organ igh&dcated in the pelvis. It is held in place byaiinents attached
to other organs and the pelvic bones, accordintpe¢oKidney and Urology Foundation of America. THadodler
stores urine until the brain signals the bladdet the person is ready to empty it. A normal, Hsaliladder can
hold up to 16 ounces (almost half a liter) of urbmenfortably for two to five hours.

To prevent leakage, circular muscles called sphisctlose tightly around the opening of the bladday the

urethra, the tube that allows urine to pass outiddody. The only difference between the femabtbraale urinary
system is the length of the urethra, according avdid Manuals. In females, the urethra is abouiricbes (3.8 cm)
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to 2 inches (5.1 cm) long and sits between theriditand the vagina. In males, it runs the lendtthe penis, is
about 8 inches (20 cm) long and opens at the etldegbenis. The male urethra is used to eliminatewas well as
semen during ejaculatidif’.

Renal diseases

Urinary tract infections (UTIs) occur when bacteeiaters the urinary tract and can affect the uagethladder or
even the kidneys. While UTIs are more common in wonthey can occur in men. Incontinence is anatbemmon
disease of the urinary system. It can come in ¢ fof a pelvic prolapse, which can result in legkand can be
the result of a vaginal delivery. Then there isakieractive bladder, “which we see a lot and isretated to having
children or trauma, Dr. Oscar Aguirre, aurogynegidbin Denver said. A third condition involves oflew, in
which the bladder does not completely empty. Soamenson treatments involve medications, physicalahgrand
pelvic mesh surgery, Aguirre noted. Vaginal lagsegery is also becoming a viable treatment optimnexplained.
In another 10 to 15 years, vaginal laser surgery mé another common option for the treatment ahany
conditions®®. Interstitial cystitis (IC), also called painfuldsider syndrome, is a chronic bladder conditiormarily
in women, that causes bladder pressure and painsantketimes, pelvic pain to varying degrees, aéngrtb the
Mayo Clinic. It can cause bladder scarring, and ceke the bladder less elastic. While the causé ksown,
many people with the condition also have a defethéir epithelium, the protective lining of theatitler.Prostatitis
is a swelling of the prostate gland and, therefoas, only occur in men. Often caused by advanced sgnptoms
include urinary urgency and frequency, pelvic paiml pain during urination, the Mayo Clinic notéd.Kidney
stones are clumps of calcium oxalate that can bedanywhere in the urinary tract. Kidney stonasnfavhen
chemicals in the urine become concentrated encudbrin a solid mass, according to the ClevelanaiCliThey
can cause pain in the back and sides, as well @zl bh the urine. Many kidney stones can be treat#hd
minimally invasive therapy, such as extracorposdaick wave lithotripsy, which disintegrates thendg stones
with shock waves. Bladder cancer is diagnosed outB5,000 Americans each year and is more freguemten
and the elderly according to the American Cancaiedp. The symptoms, including back or pelvic palifficulty
urinating and urgent/and or frequent urination, mimther diseases or disorders of the urinary syst€idney
failure, also called renal failure and chronic legindisease, can be a temporary (often acute) ¢onditr can
become a chronic condition resulting in the in&pitif the kidneys to filter waste from the bloodh@r conditions,
such as diabetes and hypertension, can cause cliidney disease, according to the Mayo Clinic. katases may
be caused by trauma or other damage, and may immnear time with treatment. However, renal disaasg lead
to chronic kidney failure, which may require diag/treatments or even a kidney transpE#Chronic renal failure
(CRF) is defined as an irreversible and progressdection in the glomerular filtration rate (GFR)below 25% of
the normal level (decline of 30 ml/min/1.73 m2) &rdeast three months.

Creatinine clearance (Ccr) is a good indicatorhef GFR and is helpful in monitoring renal functioinpatients in
various age groups. CRF staged according to rdsidnoal function into: Impaired renal function: -80%; Chronic
renal insufficiency: 25 — 50%; Chronic renal fadu <30%; ESRD: < 10%.CRF is characterized bymssive
destruction of renal mass with irreversible scler@nd loss of nephrons over a period of at leasiths to many
years, depending on the underlying etiol&y Regardless of the cause of kidney damage, oncitical level of
renal functional deterioration is reached, progresso end stage renal failure is inevitabf The term impaired
renal function refers to an individual who is asyampatic and has renal function of 40% to 80% ofnmar The
term CRI is associated with residual renal functd25% to 50% of normal. At this level of renahfiion, distinct
biochemical abnormalities may present only whenpigent is stressed. The term CRF is used to itbesarpatient
who has residual renal function of less than 30%e Patient with CRF exhibits biochemical abnornediteven
when not stressed. ESRD is a term reserved, whedgsti or transplantation is required; uremia isyenptom
complex that includes anorexia, nausea, itchingrapathy and malais&’.

End stagerenal disease

End-stage renal disease is a condition in whictkitheeys no longer function normally. "Renal" déses anything
having to do with the kidneys. Nearly everyoneasrbwith two kidneys. They both need to fail fordestage renal
disease to develop.Kidneys eliminate poisons frbm bhody, and keep a normal balance of fluid andairer
minerals in the body. When the kidneys can no longerform this function, a person becomes veryaiid
ultimately dies.In end-stage renal disease, thediid function at a fraction of their normal capacit

When this occurs, there are only two options: repldhe job the kidneys are supposed to do by usinmchine,
instead (kidney dialysis) or transplant a new, thgakidney. A single new kidney can do the worktbé two
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kidneys. Diabetes is the leading cause of end-stag@ disease. Kidney disease can result from 1ype type 2
diabetes. With either type, poor control of bloagiar increases the risk of end-stage renal disase

Other common causes of end-stage renal disease are:

» High blood pressure

» Atherosclerosis

* Autoimmune diseases like systemic lupus erythesust (lupus)
Genetic disorders, such as polycystic kidneyatise

Exposure to toxic drugs, including:

certain antibiotics

chemotherapy

contrast dyes

Pain reliever§*.

O OO0 °

Treatment
The two treatments for end-stage renal diseaseadiaysis and kidney transplant.

Dialysis

Clinically, dialysis is a technique in which sulistas move from the blood through a semi permealgimtmane
and into a dialysis solution (dialysate). It is dige correct fluid and electrolyte imbalances amddmove waste
products in renal failure.

Dialysis is the movement of fluid and moleculesoasra semi permeable membrane from one compartiment
anothef®”. There are two types of dialysis:

1. Hemodialysis. During hemodialysis, blood is remo¥esm a vein. It is run through filters to removeaste

products. The blood is then returned to the bodgmbidialysis usually is done at a dialysis centée freatments
are done three times a week, in three- to four-lseasions.

2. Peritoneal dialysis. During peritoneal dialysigrée fluid is infused into the abdomen. Waste micid gradually
accumulate in the fluid, which is drained sevexalis later. Peritoneal dialysis is done at homtakKés longer than
hemodialysis and must be done four to five timeday It can be automated to occur during si&ép

General principles of hemodialysis:

a. Hemodialysis diffusion: is the movement of solutesn an area of greater concentration to an arelassier
concentration.

b. Ultra filtration: (water and fluid removal) resultghen there is an osmotic gradient or pressureigma@cross
the membrane.

c. Dialysis solution: Dialysis solutions are availalslemmercially in 1 or 2 liters (sometimes largesorall) with

glucose concentration of 1.5%, 2.5%, and 4.25%.€l&etrolyte composition is similar to that of pies

Peritoneal dialysis system:

Three types of peritoneal dialysis currently beisgd are:
1. Conventional dialysis.

2. Automated peritoneal dialysis.

3. Continuous ambulatory peritoneal dialysis

Automated peritoneal dialysis:

An automated device called a cycler is used tivelethe dialysate for APD. The automated cyclenes and
controls the fills, dwell and drain phases. The hiae cycles 4 or more exchanges per night withHo@rs per
exchange.

Continuous ambulatory peritoneal dialysis:

Instillation of 2 liters of dialysate fluid into peoneal cavity Leave for equilibration period Dnahe dialysate fluid
back from peritoneal cavit§’.

27



Yasir A.H. Hakim et al Int J Med Res Health Sci. 2016, 5(5):22-35

Hemodialysis:

Hemodialysis removes toxic wastes and other imigsrifrom the blood of a patient In hemodialysisodlds
removed from the patient’s body through a surgycatbated access site pumped through a filtratidtnt@ remove
toxins and then returned to the body.

Procedure: Prepare access Flush the lines with NS Add heparlriood Counter flow -blood flow rate 200-500
ml/min -dialysate flow rate 300-900 ml/min Returitbtood to patient®.

Dialysis machine:

Is a medical machine that removes excess watemaste materials from a patient by filtering thedusloof the
patient. Dialysis is an alternative for many dut@sthe human kidneys. Therefore, a dialysis mazhian be
referred to as an artificial kidney. A dialysis rhate consists mainly of three components or parak plastic
tubing whose role is to carry take the blood rendofvem the patient to the second part called tla¢yder. This is a
collection of open ended fibers forming a semi peabie kind of a membrane which filters out theagiamous
impurities from the body. The dialyzer diffuses thleod by the use of a salty solution; dialysatdcltis in turn
diffused with the patients removed blood. The patieceives back cleansed blood after the filtrafioocess is
over. [ZAE]patient with kidney problems can use thadydis machine at a dialysis clinic or use a pagti dialysis at
home'~.

Dialysis machine benefits:

There are a number of dialysis machine benefitsicte; a patient will enjoy four dialysis-free dapsa week. This
is because the dialysis is done once in a weelkeinlie peritoneal dialysis. It is also possiblehtwve a dialysis
machine installed in the patient's home therebyirgahim/her from having to make regular dialysistussits.
However there are criteria to be met before comsigea home hemodialysis and this include: thegpas physical
and mental capability to operate the dialysis emaipt, whether or not previous home hemodialysi® tsiabilized
the patient’'s symptoms and whether you have a caree have made a solid decision to help you withdialysis
among other criteri&®. Another dialysis machine benefit is that a patieant get attention and medical supervision
of the unit staff which is assuring and comfortikkping a dialysis machine at a clinical unit alss lthe benefit of
giving the patient a contact with other kidney pats and staff. Another dialysis machine benefithis quick
medical availability in case of an emergency beedhs patient is near a medical unit.

On the other hand there are a number of dialysishina drawbacks. Which include a permanent accasally in
your arm is required. This may bulge as more andenmeedles are inserted. During each treatmente tise
insertion of two needles. This may create needbhwith the patient. It also calls for a reskitidiet often with
limited fluid intake. There are risks of infectiand possible cases of hausea, tiredness, leg craneyen headache
discomfort?®l,

Dialysis access:

Before treatments can begin, the doctor will needreate a site where the blood can flow in andoduhe body
during the dialysis sessions. This is called tladydis access. The type of dialysis access wileddpn part on how
quickly the patient needs to begin hemodialysier€tare different types of access for hemodialysis:

a. Fistula: A fistula is created by connecting one of the regteto one of the veins in the lower arm. A fiatul
allows repeated access for each dialysis sessiorayl take several months for the fistula to foAristula may not
clot as easily as other dialysis access methodistéla is the most effective dialysis access dramost durable.
Complications include infection at the site of axand clot formation (thrombosis).

b. Graft: A vascular access that uses a synthetic tube ingglamder the skin in the arm (graft) may be us$ed i
you have very small veins. The tube becomes aficativein that can be used repeatedly for neptheement and
blood access during hemodialysis. A graft doesnead to develop as a fistula does, so a graft caresmes be
used as soon as 1 week after placement. Compatkdistulas, grafts tend to have more problems wititing or
infection and need to be replaced sooner. A pata ftuoro ethylene (PTFE or Gore-Tex) graft is thest common
type used for hemodialysis.

c. Venous catheter: A tube, or catheter, may be used temporarilyhé# patient have not had time to get a
permanent access. The catheter is usually placedviein in the neck, chest, or groin. Because it dag and
become infected, this type of catheter is not ralyi used for permanent access. But if you needtaot
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hemodialysis right away, a catheter may be usedtlymir permanent access is ready.Hemodialysigafote kidney
injury may be done daily until kidney function reta'?.

Hematological Complications of chronicrenal failure:

Anemia:

Anemia commonly occurs in people with chronic kigrdisease (CKD) the permanent, partial loss of &jdn
function. Anemia might begin to develop in the gatages of CKD, when someone has 20 to 50 peaterdrmal
kidney function. Anemia tends to worsen as CKD pesges. Most people, who have total loss of kidoagtion,
or kidney failure, have anemia.A person has kidfa#lyire when he or she needs a kidney transplaiaysis
58] Healthy kidneys produce a hormone called erythigio(EPO). A hormone is a chemical produced keylibdy
and released into the blood to help trigger or leguparticular body functions. EPO prompts theebararrow to
make red blood cells, which then carry oxygen tgtmut the bod .

Normally 90%of the hormone is produced in peritalouhterstitial cells of the kidney and 10% in thesr and
elsewhere, there are no performed stores andithalss to erythropoietin production is then oxydension in the
tissues of the kidney, erythropoietin productioarthfor increase in anemia, when hemoglobin foresogason is
unable to give up oxygen normally, when atmosphexiggen is low or when destructive cardiac or pulany
function or damage to the renal circulating affexygen delivery to the kidney. Recombinant erytliepin is of
great value in treating anemia resulting from ratigkase or from various other causes. It is gingavenously or
subcutaneously either 3-7 times weekly or onceyete?2 weeks depending on indication and on the gregjon
used(erythropoietin alpha or beta or darbepoetphaal, a heavily glycosylated longer acting formgTimain
indication is end stage renal disease(with or withdialysis) other include pre-autologous bloodchsfasion, the
anemia of chronic disorders, and some cases ofadysblasia or myeloma, in these conditions highesedare
used®”.Hemoglobin levels in individuals with chronic kieln disease fluctuate frequently above or below the
recommended target levels within short periodsnoéteven though the calculated mean hemoglobiniremvethin
the target range of 11 to 12 g/d. Correction of anemia and maintenance of stabtedggobin levels using
erythropoiesis-stimulating agents (ESA) is an inatr aspect of disease managem&ht In clinical studies,
moderate increase in hemoglobin concentrationds@ated with relief from symptoms of anemia, imo quality
of life, and decreased blood transfusion FteThe National Kidney Foundation Kidney Diseasedutes Quality
Initiative (KDOQI) guidelines recommend target hegiobin levels in the range 11 to 12 g/dl, whereasbglobin
>13 g/dl should be avoidetf’. Several recent randomized clinical trials showadeting hemoglobin levels >13
g/dl to “normalize” hemoglobin in CKD may be assaed with poor clinical outcomé.and recent expert review
by the Food and Drug Administration has left thrgéarange between 10 and 12 g/dl unchaffged 2-yr study by
Ofsthurf®®.showed that of 41,919 dialysis patients, >50% spdr2 to 6.0 mo at hemoglobin levels <11 g/dl. A
longitudinal analysis that was conducted by Lafdband involved >65,000 dialysis patients showed only
approximately 38% had hemoglobin levels within taage of 11 to 12 g/dl. Despite a mean hemoglabiell of
11.5 g/dl, the average individual patient had ad«j/dl fluctuation in hemoglobin during the coursel yron the
basis of 3-mo rolling average vallfés A 15-mo retrospective study of standard clinipahctice conditions
demonstrated substantial hemoglobin variabilitP&¥ epoetin-treated hemodialysis patiht¥he range of mean
hemoglobin values (10.9 to 11.2 g/dl) that includlegl middle 50, 80, and 90% of values from a simgbmth were
within 1.7, 3.3, and 4.4 g/dI, respectively. Onenttohemoglobin values exhibited the greatest degfeariability,
with longer rolling intervals being associated wiirrower hemoglobin ranges; however, even wheima 6olling
average was applied, <50% of hemodialysis patieats hemoglobin values within the KDOQI-recommendéel
to 12-g/dl range.

Hemoglobin levels >12 g/dl were predicted to ocapproximately 21% of the tint8.In addition to associations of
blood hemoglobin with mortality and hospitalizatsom the CKD population, anemia is associated Vatigue,
weakness, shortness of breath, and a decreas¢b-retated quality of lifd*"].

Furthermore, hemoglobin overshoot may be associasittdvarious safety concerns, including the depgient of
elevated BP with risk for hypertensive encephalopat™.iron deficiency®.high platelet count®.thrombotic
events*®.and accelerated left ventricular dysfunction applntrophy®..

Thrombocytopenia

Thrombocytopenia is a known potential side effeicthemodialysis, however, it is rarely seen in pasewho
undergo hemodialysis using biocompatible membré&ifies
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Platelet number, survival, and function in chronic kidney disease:

In pre-dialysis patients, as well as in hemodialysatients, platelet number tends to be redifékich the range of
175-180,000/mm3 compared with 250,000/mm3 in hgaitintrols. In continuous ambulatory peritoneallydizs
patients, platelet counts have been reported told=er to the normal rand&’.Platelet survival in hemodialysis
patients is thought to be of normal duration, alfiothe only paper examining this was publishe#i967®%. The
megakaryocyte number in bone marrow is norffthbut the reticulated platelet count, a measurémirhbopoiesis,
is reduced, despite elevated thrombopoietin le¥&l§!. Platelets have been known to interact with dialys
membranes since the 1970’s; dialysis membranes baga shown to cause platelet adhesion, aggregatiah
activation "', Platelet activation has been demonstrated byatddvlevels of platelet factor #*%as well as
thromboxand’?, following hemodialysis s. Accordingly, thromboopenia is also a well-known complication of
hemodialysis treatment.

Hakim and Schafer suggested that thrombocytopguisndes occurring with hemodialysis were associatid
complement activation, specifically C3a, in additio activation of platelets themselV&& Complement activation
occurred specifically in the setting of cuprophanembranes, and thrombocytopenia was only obsenvetie
presence of complement activatfén

Thrombocytopeniain dialysis patients:
In addition to HIT, dialysis patients, especialyps$e in the intensive care unit, but even thossdtbas outpatients
in dialysis units, often can be affected by othedinal conditions associated with thrombocytopelmacutely ill
atients with sepsis, thrombocytopenia is commoith vor without disseminated intravascular coaguolati
201 platelet consumption due to thrombotic thromboggtic purpura or idiopathic thrombocytopenic pugputue
either to immunologic diseases, especially variousis of vasculitis, or drugs, is not uncommonenal patients.
Physical destruction of platelets may occur becaisatravascular cathetef§!. Thrombocytopenia and platelet
dysfunction are commonly seen in liver diseasegateinemia, myeloproliferative disorders, and loggsplastic
syndrome®. Thrombocytopenia may be found in patients recejviticotinamide for treatment of cholesterol
abnormalities or hyperphosphatenfid. and many drugs sometimes taken by hemodialysients, including
clopidogrel and other antiplatelet agents, as agljuinine, for example, can cause drug-inducexrthocytopenia.
Finally, in actively bleeding patients, dilutiortafombocytopenia can occur when transfusing packedlood
cells (RBCs) only, as functional platelets arepresent in packed RBC transfusidiis

MATERIALSAND METHODS

Study population:

The study conducted on patients attending the @é#ispital for Renal Diseases and Surgery, at Wadavli City,

the capital of Gezira State. There were 6 of R&is¢ases and Surgery centers at Gezira state;&goental and
one private, about 960 patients on regular hemyglgl The Gezira center established in 2003, aecdot referral
of patients with chronic kidney diseases, now itatn 23 machines (1 for HBV + ve patients, 1 faT\H+ ve

patients, 1 for emergency not booking patients2thébr patients on regular hemodialysis(HD).

Study subjects:

Since the international prevalence of end stagal isease(ESRD) is very small and there is negieace from
nearby country, a total coverage sample has bdem.td his included all patients with ESRD preseptia the
Gezira center and fulfilling the inclusion criterisom July—September 2015. Patients were askghticipate in
the study when they came to the Center for dialydig purpose of the study was explained to eatibrgaand then
the patient chose to accept or decline to partieip@hose patients who did not meet the inclusidteria were
thanked for their time and not included in the gtuthe total number was 199 patients during thépesf study.

Inclusion criteria:
All patients with ESRD were included, after takiveybal consent from them.

Exclusion criteria:
Patients with infection, inflammation, dehydratiammd on station therapy.
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Sampling and Biochemical M easur ements:

About 3 ml of blood were collected aseptically lhgrslard phlebotomy technique by trained phlebotbfingsn
each patient and dispensed in to tri-potassiuml&tiegiamine tetra-acetic acid(K3 EDTA) anticoagtileontained
containers before and about 10-15 minutes afterhttmodialysis and processed by SYSMEX KX 21N & th
Laboratory of Renal Center. The remain of pre-dislysamples were tested to measure serum albuhalgsterol,
urea and creatinine values.

Clinical dataincludes:
Personal data(age, sex, occupation, education lexases of ESRD, vascular access, duration of mtDsassions.

Statistics:
The data was entered into the computer (the StatifRackage for Social Studies; SPSS) which usedrialysis.

RESULTSAND DISCUSSION

The statistics of the study population samples:

199 patients were included in the study. The nitgjaf patients are males (132) represents (66, &#) most
frequent age group (45-54) about (18%) which isléngest percentage among all gender groups arférd@les
(33, 7%).

The mean (+ SD) age of the study group was 46.8sy@ange: 47-45.4 years). The age distributiopaifents in
the study group is shown in (Figure, 4.2). Almolsbat two third of the patients were married(69%J §81%)
single (Figure, 4.3).

More than the half of the patients (53.8%) was edcprimary school, (23.6%) illiterate, (19%) sedany school
and only (3.5%) university (Figure, 4.4). The majoof the patients (73.9%) were unemployed and§%) free
workers (Figure, 4.5).

AV fistula is the main venous access method us8#§%nd only (1%) undergo permanent catheter a¢€égsre,
4.6). Most of the patients (97.5%) had two HD sassiper week (Figure, 4.7). 41.2% of the patidmgpertension
causes their ESRD,(18, 1%) GN and (18, 6%) otheuses (Figure, 4.8).

(34,2%) of patients start dialysis more than 48kse€25,6%) their starting duration range from 22 weeks.

The effect of hemodialysis on plateets count:

The study found that there is decrease in plate@sit in (99.5%) of patients almost in all agesiwals with only
one patient showed stable count after dialysis¥).3Considering the count (140-400,000/mm3) is stendard
control count, Table (4.1) .The higher decreas@eapresent among the age group (45-54) ranging ftdn
101,000/mm3, followed by group (75-84) with deceeasunt rang 2.0 - 94,000/mm3.

Thrombocytopenia is a known potential side effédchemodialysis®?. Dialysis membranes have been shown to
cause platelet adhesion, aggregation, and activitloPlatelet activation has been demonstrated bytdevevels

of platelet factor £ as well as thromboxaié', following hemodialysis. Accordingly, thrombocytga is also

a well-known complication of hemodialysis treatmé&fitin pre-dialysis patients, as well as in hemodialys
patients, platelet number tends to be rediftdn the range of 175-180,000/mm3 compared with @Wmma3 in
healthy controls.

In continuous ambulatory peritoneal dialysis paseplatelet counts have been reported to be clostére normal
range!®®. Platelet survival in hemodialysis patients isutot to be of normal duration, although the onlpgra
examining this was published in 1967. The megakaryocyte number in bone marrow is nqimblt the
reticulated platelet count, a measure of thrombessj is reduced, despite elevated thrombopoietiels$ 4%

Despite the many possible causes for thrombocyiapen dialysis patients, a number of reports haeerb

published, in which there is no obvious explanatitrer than the dialysis proceddffe’* 85754
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The effect of hemodialysis on hemoglobin concentration:

The study found that there were normocytic normotic anemia in (87,4%) of patients and the rest6a} have
hemoglobin concentration greater than 11g/dl. Ttvecentration of (11-17g/dl) considered as targehdgdobin
level of normal control individuals, decrease ratiohemoglobin concentration/ session of dialysisdnstrated in
(83,9%) of patients with higher decrease rangactreéo 4.3gabout.(14.1%) have stable concentrasiod,only(
2%) their Hb increased after dialysis. Hemoglolewels in individuals with chronic kidney diseasactliate
frequently above or below the recommended targetidewithin short periods of time even though tlaéulated
mean hemoglobin remains within the target rangdboto 12 g/dI®*¥.Anemia commonly occurs in people with
chronic kidney disease (CKD) the permanent, paidig of kidney function. Anemia might begin to diop in the
early stages of CKD, when someone has 20 to 5Cepeaf normal kidney function. Anemia tends to vesrsas
CKD progresses. Most people, who have total lodgdufey function, or kidney failure, have anemiapérson has
kidney failure when he or she needs a kidney tfanspr dialysid®®*2

The effect of hemodialysis on whiteblood cells:

With TWBCs count ranging between 3,8-10,8x103mmn&agrol count of normal individuals the study foutieht
83.9% of patients have noticeable increase in TWB@mt with maximum value reach to 2.400 cell /mangi
minimum value 100 cell/mm3. About 14.1% of patiesit®ow decrease in TWBCs count range between 100-160
cell/mm3, 2% have stable count .

CONCLUSIONS

Conclusions:

1. 99,5% of patients have reduced platelets count b&emodialysis, while 0.5% have stable count ofgids.
2. 98,5% of patient have reduced hemoglobin conceotraiffter hemodialysis.

3. 83,9% show increase in total white blood cells ¢oafter hemodialysis.

4. 14,1% have stable white blood cells count and @fdytheir count decrease from pre-dialysis count.
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