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Abstract

Background:. Renal failure is a condition in which the kidneys fail to
remove metabolic end-products from the blood and regulate the fluid,
electrolyte, and pH balance of the extracellular fluids. Dyslipidemias is a
very common complication of Chronic Renal Failure (CRF).

Objective:This study done to assess the lipid profile among end stage
renal disease under heamodialysis.

Material and method: This study include 100 participants (50 patients
on heamodialysis and 50 controls) was carried out in Elobeid Teaching
Hospital Aljmeih Renal center) during September 2019 to December
20109.

Three ml of blood was taken from each volunteerson lithium heparin to
prepare  plasmaithe plasma was used to measure total
cholesterol,triglycerides,high density lipoprotein and low density
lipoprotein, using spectrophotometer (semi automation instrument),and
results were analyzed using statistical package for social science
(SPSSversion21).

Result: The result shows significant increase of total cholesterol, LDL-C
and Triglyceride in pre heamodialysis versus control group while HDL-C
(meanzSD): insignificantly decrease

159.52+44.62versus 127.00£38.78mg/dl, P- value=0.000(TC)
78.02+32.64 versus 61.20+£20.51mg/dl and p- value 0.003(LDL-C)
151.16+49.73 versus106+25.88,P-value 0.000(TG) .

42.92+9.74 versus 47.18+12.30mg/dl,P value0.004, ( HDL-C),

Also The result show significant increase of total cholesterol, LDL-C and
Triglyceride in postheamodialysis versus control group while HDL-C
(meanxSD): insignificantly decrease

(159.52+38.75 versus127.0025.28 mg/dl ,p-value0.000 ( TC)
.(71.38+31.85 versus 61.20+20.51mg/dl, p-value 0.060)LDL-C



,(196.54+72.63 versus 106.56+25.8mg\dI8, p —value0.000). TG
(45.74+12.85, versus47.18+12.30 mg/dl P- value0.005 )HDL-C

Also result show there was significant increase in TG and effect in HDL-
C , LDL-c and cholesterol in postheamodialysis compare to pre
heamodialysis mean £SD

,(42.924£9.74 versus 45.74+12.85 mg\dl,and p-value0.029 ) (HDL-C
(151.16+-49.73 versus196.54 +72.63 mg\d! ,p value=0.000).TG
(159.52+44.64 versus 159.52+38.78mg/dl ,p-value1.000)(TC)
,(78.02+£32.64 versus71.3831.85 mg\dl ,p-value =0.138) LDL-C

Result also showed no correlations between T.cholesterol, HDL-C, LDL-
C and Triglyceride in preheamodialysis and duration of disease.

(r=0.032, p=0.2). TC
(r=-0.08 ,p=0.5). HDL-C
(r=0.15 , p=0.29). LDL-C
(r=-0.06 ,p=0.60). TG

Result also Shows no correlations between T.cholesterol, HDL-C, LDL-C
and Triglyceride in post heamodialysis and duration of disease

(r=0.1, p=0.40). TC
(r=-0.22 ,p=0.4). HDL-C
(r=0.25, p=0.07). LDL -C
(r=-0.13 ,p=0.36).TG

Result also showed significant increase in TG\HDL-c ratio in casegroup
compare to control group and before and after dialysis.

3.85+2.53 p-value 0.04 (pre heamodialysis)
4.64+2.38 p-value0.001 (post heamdialysis)

3.8+£2.53 ,4.6£3.38 .P-value= 0.00). in post heamdialysis compared to pre
heamodialysis.



Conclusion: From this study it can be concluded that plasma (TC, LDL
and TG were significant rise in pre and post heamodialysis patients
compared to control

Also showed TG\HDL-C ratio increasedin case group compare to control
group and postheamodialysis compared to pre heamodialysis patients.
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INTRODUCTION

Rationale

Objective



INTRODUCTION

1.1 introduction

Renal failure is a condition in which the kidneys fail to remove
metabolic end-products from the blood and regulate the fluid, electrolyte,
and pH balance of the extracellular fluids. Chronic renal failure
commonly defined as a sustained reduction in kidney function or
evidence of kidney damage present for 3 months or longer(William ,
Stephen ,2008)

The underlying cause may be renal disease, systemic disease, or
urologic defects of non renal origin. Renal failure can occur as an acute or
a chronic disorder. Acute renal failure is abrupt in onset and often is
reversible if recognized early and treated appropriately. In contrast,
chronic renal failure is the end result of irreversible damage to the
kidneys. It develops slowly, usually over the course of a number of years.
Chronic renal failure is a devasting disease with clinical, economic and
ethical dimensions and is emerging as a major public health problem
globally(William , Stephen ,2008) .

Dyslipidemias is a very common complication of Chronic Renal Failure
(CRF). Disturbances in lipoprotein metabolism are evident even at the
early stages of CRF and usually follow a downhill course that parallels
the deterioration in renal function. Recently published studies indicate
that dyslipidemias in these patients may actively participate in the
pathogenesis of Cardiovascular disease (CVD) as well as in the
deterioration of renal function(Vaziri 2003). The characteristic lipid
abnormalities seen in CRF patients are elevated triglycerides,
normal/reduced total cholesterol (TC), decreased High Density
Lipoprotein (HDL), normal Low Density Lipoprotein (LDL). Progressive
( Amin, etl 2006). CRF not only leads to End stage renal disease (ESRD),

1



but it is associated with high cardiovascular morbidity & mortality. In
fact, patients with CRF are much more likely to die because of
dyslipidemias than to progress to ESRD ( Brosnahan, and Fraer.2010)
\With the implication of plasma lipids in the pathogenesis of
atherosclerosis and ischemic heart disease, it becomes worthwhile to
study the behavior of various lipid fractions in CRF patientsCVD
constitutes the major cause of death in patients with ESRD and it is still
higher in hemodialysis patients than in post transplantation
patients.ESRD Patients on hemodialysis have abnormalities in lipoprotein
structure and metabolism and have a high incidence of cardiovascular

diseases(Ravichandran, et al1983).



1.2 Rationale

Chronic renal failure patient is at risk of CVD due to elevation of various
form of lipids.CRF is complicated bycharacteristic
dyslipidemias.Cardiovascular disease (CVD) is the leading cause of death
among patients with chronic and end-stage renal disease. This problem
has been rather poorly studied in various cardiovascular studies,
particularly the pattern of dyslipidemia and the factors contributing to
these abnormalities are different among patients with renal insufficiency,
severe renal failure, those on hemodialysis.therefore clarify the impact of
chronic renal failure in lipid profile and the benefits of establishing
appropriate lipid-lowering therapy. This study was done to know the
burden and the type of lipid dysfunction in our Maintenance
Heamodialysis MHD patients to adopt appropriate measures todecrease
CVD mortality in this population.In Sudan to my knowledge There is no

published study about lipid profile in CRF patients.



1.30bjectives.
1.3.1genral objective

> To Assess plasma lipid profile among end stage renal disease under

heamodialysis
1.3.2spesific objective

» To measure and compare total plasma cholesterol, high density
lipoprotein, low density lipoprotein and triglyceride in pre and post
heamodialysis patients and control

» To study the effect of haemodialysis on total plasma cholesterol,
high density lipoprotein, low density lipoprotein and Triglycerides.

» To correlate between total plasma cholesterol, high density
lipoprotein and low density lipoprotein,triglyceride and duration of
disease.

» To compare the TG/HDL-C ratio pre and post heamodialysis



Literature review
2.1Renal

Located on the left and right in the kidneysare two bean-
shaped organs found in vertebrates. They are retroperitoneal space, and in
adult humans are about 11 centimeters (4.3 in) in length. They receive
blood from the paired renal arteries; blood exits into the paired renal
veins. Each kidney is attached to aureter, a tube that carries
excreted urine to the bladder.( Cotran,et al2005).

The nephronis the structural and functional unit of the kidney. Each
human adult kidney contains around 1 million nephrons, while a mouse
kidney contains only about 12,500 nephrons. The kidney participates in
the control of the volume of variousbody fluid compartments,
fluid osmolality, balance, various electrolyte concentrations, and removal
of toxins. Filtration occurs in the glomerulus: one-fifth of the blood
volume that enters the kidneys is filtered. Examples of substances
reabsorbed are solute free water, sodium, bicarbonate, glucose, and amino
acids. Examples of substances secreted are hydrogen, ammonium,
potassium and uric acid. The kidneys also carry out functions
independent of the nephron. For example, they convert a precursor of
vitamin D to its active form, calcitriol; and synthesize thehormones

erythropoietin and renin( Cotran,et al2005).

Renal physiology is the study of kidney function. Nephrology is the
medical specialty which addresses diseases of kidney function: these
include chronic kidney disease, nephritic and nephrotic syndromes, acute
kidney injury, and pyelonephritis. Urology addresses diseases of kidney
(and urinary tract) anatomy these include cancer, renal cysts, kidney
stones and ureteral stones, and urinary tract obstruction.( Cotran,et al2005
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2.1.1 Epidemiology of ESRD in the Developing

The exact number of patients with chronic renal failure requiring RRT in
the developing world is not known. Unlike the developed world, most
developing countries lack renal registries. Therefore, the exact incidence
and prevalence of ESRD in the population, its burden on the health care
system, and the outcome of these patients are not known Glomerulo
nephritis is the most common cause of ESRD in India and Pakistan.
(Barsoum,2002). It is similar in countries within the same World Bank
Low- economy category and less prominent in countries in the Medium-
economy category, ranging from about 11% in Egypt and Argentina to
28% in Saudi Arabia. Proliferative glomerulonephritis constituted the
major bulk of primary etiology in contrast to its remarkably low
frequency in the developed world. Focal and segmental
glomerulosclerosis is the second most common lesion in Africa.
Amyloidosis was reported as a fairly common glomerulopathy with a
prevalence ranging from 6.1% to 10.3% of all glomerular lesions.
(Barsoum ,2002). It may be attributed to chronic infection as tuberculosis
in India, schistosomiasis in Egypt, or to familial Mediterranean fever in
North Africa. Interstitial nephritis accounted for 2.4% to 20% of reported
ESRD: the highest prevalence being encountered in India and Pakistan (
Barsoum ,2002) In the developing world, diabetic nephropathy that is
increasing over the years, constitutes more than 25% of the dialysis
population. It appears to be higher in Latin America and India than in
Africa. Diabetes ranged from 9.1% inEgypt to 29.9% in Thailand.
Hypertensive nephrosclerosis accounted for 13% to 21% of reported
ESRD(Barsoum 2002). But the range is much wider in other reports,
spanning between 4% in the Sudan, and 43% in Nigeria(Ojogwu ,1990).
The mean age of ESRD patients requiring dialysis in most developing
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countries is much lower, 32 to 42 years, than that in the developed world,
60 to 63 years. Among the reasons for this difference are the delay in
detecting renal disease and the failure to institute controlling and
preventive measures in patients with progressive renal failure, both of
which result in faster deterioration of renal function and progression to
ESRD. Patients aged under age 18 years constitute about 3% in Egypt
and Thailand, 12% in Mexico and South Africa. There is a significant
male preponderance in developing countries that varying from about 52%
in Thailand to 68% in Egypt and up to 80% in India.

In sudan the causes of ESRD in the presents are hypertension,
obstructive  nephropathy, chronic  glomerulonephritis, analgesic
nephropathy, polycystic kidney disease and reno vascular disease, while
Osman et al and Abboud et al reported in 1987 and 1989, respectively,
that the causes of most of the CKD in Sudan are chronic
glomerulonephritis and renal calculi. Both studies were performed in
Khartoum. Osman et al reported that only one-fifth of the patients in
Sudan have controlled blood pressure; this may explain, possibly, you
finding of hypertensive nephropathy as the leading cause of ESRD. In
other study, also found that obstructive nephropathy was the second most
common cause of ESRD( Mudawi, 2008), explained by the delay in the
diagnosis and management. The prevalence of infection with S.mansoni
in endemic areas such as the Gezira regions may reach up to 70%.
Mustafa et al stated that the incidence of malaria in the Gezira regions
(Elhosh) is episodes per 1000 population.The high incidence of
schistosomiasis and malaria may contribute to the high prevalence of
chronic glomerulonephritis. Because of the late presentation of patients
when ESRD has already developed resulting in the inability to diagnose
the cause, they found 53.57% of the cases of unknown etiology; this may



reflect the lack of awareness of medical problems, lack of medical
facilities in rural areas and/or delay in referral before arriving to the
specialist physician.

2.1.2 Epidemiology of ESRD in the Developed World

The largest group of patients falls in the 45 to 64- year age group.
The disease was more common in men than women. Black race
constituted 30% to 32% of treated ESRD patients in contrast to 12.6% of
the US population. Japan and the USA recorded higher rates than
European countries, The incidence and prevalence of RRT for ESRD has
continued to increase through the world, but at rates that vary
considerably between countries. Reasons for this increase are likely to be
an actual increase in the Occurance of chronic kidney disease improved
survival from other diseases (so called competitive risk) and wider
acceptance criteria for RRT, more elderly patients, patients with diabetes,
and patients with several other co-morbidities (malignancies, systemic
diseases etc) requiring (Locatelliet al,2002) The most obvious trends are
the rapid increase in RRT incidence in the older patients and in patients
with diabetes mellitus. These changes are due in large part to an increase
in these population groups in the community. However, improved access
to RRT will also have contributed to the increase in incidence observed.
This increase was greater in men than in women, 5.2 vs 4.0 %l/year. In
most countries, the incidence rate remained stable for those younger than
45 years, rose by 2.2% on average in the 45-64 years’ age group and by
7.0% among those 65- 74 years and tripled over the decade in those 75
years.
The major causes of ESRD in developed countries are diabetes and
hypertension, which together account for almost 60% of dialysis patients.,
followed by, glomerulonephritis, others (interstitial nephritis, vasculitis,



eg), unknown, cystic diseases and urological diseases (Am J Kidney RDS
1998).
2.1.3chronic renal failure

Unlike acute renal failure, chronic renal failure represents progressive
and irreversible destruction of kidney structures. As recently as 1965,
many patients with chronic renal failure pro- gressed to the final stages of
the disease and then died(Daelemans ,et al 2001).

Chronic renal failure can result from a number of conditions that cause
permanent loss of nephrons, including diabetes, hypertension,
glomerulonephritis, and polycystic kidney disease.Typically, the signs
and symptoms of renal failure occur gradually and do not become evident
until the disease is far advanced. This is because of the amazing
compensatory ability of the kidneys. As kidney structures are destroyed,
the remaining nephrons undergo structural and functional
hypertrophy,each increasing its function as a means of compensating for
those that have been lost. It is only when the few remaining nephrons are
destroyed that the manifestations of renal failure become evident.
Symptoms of ChronicKidney Disease include: Fluid retention causing
breathlessness and swelling of ankles and feet, Headaches Poor memory
and concentration IrritabilitySleep disturbances,restless legs Itchiness
Loss of appetite and nausea. Weight loss(Daelemans ,et al 2001)
2.1.3.1Laboratory investigation of renal failure:

-Urine analysis

-BUN

- Serum creatinine

- Creatinine clearance
-cystatin C

- Electrolyte

-total protein and albumin



-Protein/creatinine ratio
-Albumin/creatinine ratio

A range of imaging modalities including ultrasound,computed
tomography (CT), magnetic resonance imaging (MRI) and isotope
scanning can detect a number of structural abnormalities including
polycystic kidney disease, reflux nephropathy, chronic pyelonephritis and
Reno vascular disease. Renal biopsy histopathology is most useful in
defining underlying glomerular disease such as immunoglobulin A (IgA)
nephropathy or focal glomerulosclerosis.

2.1.3.2 Treatment of chronic renal failure:

The Greek word “dialysis” means “dissolution”. The word “dia” means
“through” and the word “lysis” means “loosening or splitting”.
Dialysis is the process for removing waste and excess water from
blood, and is used primarily to provide an artificial replacement for the
lost kidney function in people with renal failure. 2Dialysis works on
the principles of diffusion (waste removal) and ultrafiltration (fluid

removal) across a semipermeable membrane.

2.1.3.3.Hemodialysis:

Maintenance hemodialysis is the support of treatment for the patients
with CRF who are waiting for, or who are not suitable to undergo renal.
transplantation. Adequate dialytic treatment has prolonged the survival of

patients with quality of life. This improved quality and extended duration
of life, by hemodialysis treatment. ( Daelemans .,et al 2001).

2.1.3.4peritoneal dialysis: In contrast to hemodialysis, peritoneal
dialysis, filters the blood inside the body. It uses the peritoneum or

peritoneal membrane as the filter for dialysis. The peritoneum is a
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membrane that lines the wall of the abdomen and covers the abdominal
organs

2.1.3.5kidney transplant: kidney transplantation the treatment of choice
for many patients with chronic renal failure. The availability of donor
organs continues to limit the number of transplantations performed each
year. Donor organs are obtained from cadavers and living related donors
(e.g., parent, sibling). The success of transplantation depends primarily on
the degree of histocompatibility, adequate organ preservation, and

iImmunologic management( Saland,Ginsberg,2007).
2.2plasma Lipids:

Lipids are hydrophobic molecules with low solubility in water,while
lipoproteins are afamily of structurally similar
particles,(Saland,Ginsberg,2007).

consisting of large spherical complexes that function as transport
vehicles for lipids in blood.(Saland,Ginsberg,2007).
(Rader,Hobbs,2007).These substances also carry fat-soluble
vitamins,drugs,andantioxidantenzymes(Mahley,Weisgraber,Bersot,2008).
They have a central hydrophobic core, hydrophilic surface monolayer
consisting of proteins, free cholesterol and phospholipids
(AttmanPO,SamuelssonO 2009). High densitylipo- protein (HDL) are the
smallest and densest lipoproteins while the chylomicrons and very low-
density lipoproteins (VLDL) are the largest and leastdense. Their density
is inversely related to size (Malloy,Kane,2006). Most triglycerides are
transported in chylomicrons and VLDL, while most cholesterol is
transported in the form of esterified cholesterol in low- density
lipoprotein(LDL) and HDL (Malloy,Kane2006),( Kwan et al 2007).
About 70%of total plasma cholesterol is inLDL-
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C.(Mahley,2008).Lipoproteins are synthesised mainly in the liver and

intestines.(prop)

Function of lipids: -serving as hormone to facilitate communication. (e. ¢
cholesterol), energy source (e.g. triglycerides) act as structural component
of cell and cell membranes. (phospholipids and cholesterol,act as
vitamins to regulate physiological process in the
body(vit.D3).(Mahley,2008).

2.2.1Lipid profile.

The lipid profile is group of tests that are often ordered together to
determine risk of coronary heart disease. They are tests that have been
shown to be good indicators of whether someone is likely to have a heart
attack or stroke caused by blockage of blood vessels or hardening of the
arteries.The lipid profile typically includes:(Total cholesterol, High
density lipoprotein, Low density lipoprotein, Triglyceride, very low-

density lipoproteins)

Cholestrol is vital substance that your body uses to produce such things as
digestion —aiding material, hormones and cell membrane. it is both
produce by the body and absorbed from some of the foods you
eat.cholestrol and triglycerides are transported in the blood by
combination of lipids and proteins called lipoproteins.HDLs ,the so called
good or healthy cholesterol, are lipoproteins made mostly of protein and
little cholesterol .HDLs can help to clear cholesterol deposits in blood
vessels left by another blood component called low density lipoprotein or
LDLs. Low density lipoprotein and very-low density lipoproteins VLDIs
are the so called bad cholesterol.unlike HDLs ,LDLs and VLDLs are
high-cholestrol  particles .While cholesterol is necessary for

various(Malloy,Kane2006). bodily functions,too much cholesterol is
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harmful, since,excess cholesterol can be deposited in blood vessel walls.
These fat deposits can lead to atherosclerosis, Atherosclerosis is the
buildup of fatty deposits called plaque on the inside of walls of arteries
Aurteries are blood vessel that carry oxygen and blood to the heart , brain
, and other part of the body .as plaque builds up in Arteries , the arteries
gradually narrows and become clogged. as an artery becomes more and
more narrowed,less blood can flow through .the artery may also become
less elastic (hardening of arteries) .atherosclerosis is the main cause of a
group of disease called cardiovascular disease of the heart and blood
vessel. Or hardening of the arteries. High levels of triglycerides are also

associated with an increased risk of heart disease(Malloy,Kane2006).
2.3Association of lipid with renal disease

Dyslipidemias in the CRF patients may actively participate in the
pathogenesis of cardiovascular disease (CVD) as well as in the
deterioration of renal function. (Vaziri, 2003).

The characteristic of lipid abnormalities seen in CRF patients are
elevated triglycerides, normal/reduced total cholesterol (TC), decreased
High Density Lipoprotein (HDL), normal Low Density Lipoprotein
(LDL) ,(Brosnahan, and Fraer,2010) .

Progressive CRF not only leads to End stage renal disease (ESRD), but it
is associated with high cardiovascular morbidity & mortality. In fact,
patients with CRF are much more likely to die because of dyslipidemias
than to progress to ESRD, (Brosnahan, and Fraer, 2010) With the
implication of plasma lipids in the pathogenesis of atherosclerosis and
ischemic heart disease, it becomes worthwhile to study the behavior of
various lipid fractions in CRF patients(Ravichandran, et al 1983).CVD
constitutes the major cause of death in patients with ESRD and it is still

higher in hemodialysis patients than in post transplantation patients,
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(Fauci ,1983).Patients on hemodialysis have abnormalities in lipoprotein
structure and metabolism and have a high incidence of cardiovascular
diseases,(Cressman,1992).

The lipid abnormalities are very common complication of Chronic
Renal Failure (CRF). Disturbances in lipoprotein metabolism are evident
even at the early stages of CRF and usually follow a downhill course that
parallels the deterioration in renal function.

The main lipid metabolism abnormalities seen in renal patients in these
stages are hypertriglyceridemia, a rise in triglyceride remnant-rich
lipoproteins and lipoprotein a (Lp (a)) levels, and a decline in HDL-
cholesterol levels. Moreover, of Total (T) cholesterol and LDL-
cholesterol levels are generally at normal limits in stage 1-4 CKD
patients, rise in LDL-cholesterol levels has been determined in patients
with nephrotic syndrome reported by( Vaziri, 2006),(Tsimihodimos et
al.2008).

The characteristic dyslipidemias observed in CRF patients also reported
by Amin et al( K Amin, et al 2006 ), Vaziri, (Vaziri et al 2006)and
Salandetal ,(Saland

&Ginsberg2007).Hypertriglyceridemia is the most common plasma lipid
abnormality in patients with renal failure, coexisting with cholesterol
levels within the normal range. Tanaka S J et al. who observed a decrease
in total cholesterol and in HDL-cholesterol and LDL-cholesterol in
patients dialysed using polysulphone or cellulose membranes. TC and
LDL-C was significantly lower in MHD patients as compared to healthy
controls (p=0.0001)( Tanka et al 2000).

Abrass CKalso observed low total cholesterol, LDL-C and HDL-CI in
MHD patients compared to healthy controls.

Abrass CKhowed dyslipidaemia is highly prevalent in patients on
maintenance haemodialysis (MHD), with predominance of the
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atherogenic triad, i.e., hypertriglyceridemia, elevated VLDL and reduced
HDLThis mimics the lipid abnormalities of metabolic syndrome, which
accelerate the progression of atherosclerosis and increase the risk for
cardiovascular mortality,( Abrass,2006 ).

The incidence of cardio vascular disease (CVD) is high in patients on
hemodialysis, (Gowdak , 2007).

Cardiovascular disease is the leading cause of death in hemodialysis
patients accounting for almost. Many atherosclerotic cardio vascular
disease (ASCVD) risk factors are more prevalent in end stage renal
disease (ESRD) than in the general population. Of the traditional risk
factors for ASCVD in patients with ESRD, dyslipidemias may play a
major role. Control of these risk factors may have a substantial impact in
reducing the excessburden of CHD.( Muntner et al,2006).

During dialysis, the high flux biocompatible membrane may be
responsible to remove cholesterol in post HD samples(Sperschneider et
al1997) , The Post Hemodialytic total cholesterol levels are still high as
compared to that of controls. Few factors are responsible to elevate the
mean level of

serum total cholesterol. Among them upregulation of hepatic enzymes
Hydroxy-3-Methylglutaryl- CoA reductase and cholesterol 7 _
hydroxylase is important.Heavy proteinuria in CRF patients can lead to
upregulation of HMG CoA reductase. In addition LDL receptor
deficiency, may play a central role in the genesis of the associated
hypercholesterolemia in CRF patients Shah B, Nair (Shah et al,1994) .
Other common lipid abnormality observed in haemodialysis patients was
low HDL-C levels. International Journal of Scientific and Research
Publications, Volume 3, Issue 7, July 2013 1 ISSN 2250-315,TG is
increase ,and normal TC and LDL, low HDL. Results of earlier studies

show that plasma total cholesterol is usually normal or reduced and
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occasionally elevated in patients with CRF (Vaziri ,2006). Elevation of
serum total cholesterol in CRF patients. Post hemodialytic samples of the
CRF patients show a fall in serum total cholesterol, as compared to Pre
hemodialytic samples. During dialysis, the high flux biocompatible
membrane may be responsible to remove cholesterol in post HD samples
( Sperschneider , 1997) The Post Hemodialytic total cholesterol levels
are still high as compared to that of controls.One of the principal
characteristics of lipid metabolism alterations in CRF patients is
hypertriglycerdemia, which reflect the balance between removal and
production of triglyceride .

Lipoprotein lipase bound to the endothelium may be released by heparin
which is given during HD process, and high flux biocompatible dialysis
membrane may be responsible for increasing the lipoprotein lipase
activity during dialysis ( Sperschneider , 1997).

The CRF associated HDL abnormalities are marked by reduction of
plasma HDL cholesterol. Impaired maturation of cholesterol ester-poor
HDL-3 to cholesterol ester rich cardioprotective HDL-2.( Vaziri , Liang
2004) And other factors may be responsible for progressive decline in the
level of HDL in CRF. Among them deficiency of lecithin cholesterol
acytransferase (LCAT), hepatic lipase, potential increase of Cholesterol
ester transfer protein (CETP) and acyl-CoA: cholesterol acyltransferase
(ACAT) activity may contribute for diminished plasma HDL and HDL
maturation in CRF,( Klin,1996), ( Ayub ,1999). ApoA-I and ApoA-II
constitute main structural constitutes of HDL. In addition, apoA- serves
as the LCAT activator, whereas apoA-Il hepatic lipase activator. The
reduction in plasma concentration of these important constituents can,
therefore, contribute to both diminished HDLC concentration and
impaired HDLC function in CRF, (Painter,2005).
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study concentration of HDLC is significantly reduced in prehemodialytic
samples. After hemodialysis, we found an elevation in HDLC levels.
Dialysis characteristics and heparin dose could be responsible factors for
effect on HDLC level in hemodialysis,(Sperschneider , 1997).

, Journal of Scientific and Research Publications, Volume 3, page 560-
570 July 2010 the pattern of dyslipedemia in ESRD patients on MHD
showed hypertriglyceridemia, elevated LP-a and reduced HDL-c.

The serum triglyceride levels were found to be significantly higher in
MHD patients as compared to control group. Similar hyper-
triglyceridemia was also observed in several other studies including the
Shah B, etal 1994), (Gomez Dumm ,et al 2001),( Pennell , et al 2006),
(Longenecker et al,2002), The second most common lipid abnormality in
our study was low HDL-c level as compared to healthy volunteers. HDL-
C was similarly found to be low in MHD patients by Pennell P et
al( Pennell , et al 2006) . Piperi C et al ( Piperi et al, 2004), also
reported significantly low HDL-c level in their study. Total cholesterol,
LDL-c, VLDL-c and chylomicrons were not significantly different
between the patient and controlgroups.

Routine counseling and encouraging physical activity in MHD patients
has potential to improve physical functioning, optimizing the quality of
life,(Painter,2005) and possibly improving the plasma lipids and
lipoprotein pattern. this study indicates that if we apply regular exercise
program in our dialysis patients, we can achieve improvement in lipid

andlipoprotein level,(Painter,2005).
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CHAPTER THREE

MATERIALS AND METHODS



3-Materials and Methods
3.1Materials
3.1.1 Study design:
descriptive cross-sectional study.
3.1.2 Study area:
Elobeid Teaching Hospital during September 2019 to December 2019.
3.1.3Study Population:
All patients admitted to Aljmeih Renal center in Elobeid suffering from
chronic renal failure on hemodailysis
3.1.4 Sample size:
One hundred ,50 patients on HD and 50 controls
3.1.5 Inclusion criteria
Patients with end stage renal disease on heamodialysis and healthy
individual were included.
3.1.6 Excluding Criteria:
Exclude patients with factor that might affect blood lipids such as hepatic
disease lipid lowering drug oral contraceptive DMs,Hypertensive
patients,hypothyroidism ,alcoholism , and smoker.
3.1.7 Ethical consideration:
Samples will be collect from patients after telling them by the importance
of research.
3.1.8 Data Collection:
Data were collected using structural interviewing Questionnaire which
was designed to collect and maintain all valuable information concerning

each case examined and laboratory data
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3.1.9 Specimen collection:
Clean the area of collection by skin Cleansing Alcohol Wipe then insert
the new syring in to vein then collected four ml from blood and transfer

the blood in to plain container then centrifuge to obtain plasma

3.2 methodology
3.2.1Estimation of Total cholesterol:
Total serum cholesterol estimated by enzymatic spectrophotometric
method ( using Biosystem reagents)
3.2.1.1principles of T cholesterol
a) Cholestreol ester+ H2O in the present of cholesterol esterase—
cholesterol +fatty acid
b) Cholestreol+0O,+H20 in the present of cholestreol
oxidase—cholestenone +H,0,
¢) H,O,+4-Aminoantipyrine+phenol in the present of peroxidase
—Quinoneimine +4-H20
3.2.1.2. Procedure of T cholesterol : Appendix 11
3.2.2 Estimation of HDL-C
High density lipoprotein was estimated by precipitation enzymatic
spectrophotometric method ( using Biosystem reagents)
3.2.2.1principle of HDL-C: Very low density lipoprotein and low
density lipoprotein in the sample precipitate with phosphotungstate and
magnesium ion. The supernatant contains high density lipoprotein, the
HDL cholesterol is then measure by mean of coupled reaction describe

above:
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3.2.2.2 procedure of HDL:Appendix 11
3.2.3Estimation of lowdensity lipoprotein: Appendix 11
3.2.3.1principle of Low density lipoprotein :-
Low density lipoprotein was estimated by precipitation enzymatic
spectrophotometric method ( using Biosystem reagents)
Low density lipoproteins LDL in sample precipitate with polyvinyl
sulphate their concentration is calculated from the difference between the
serum total cholestreol and the cholestreol in the supernatant after
centrifugation the cholesterol is spectrophotometrically measured by
means of the coupled reaction described below
a) Cholestreol ester+ H20 in the present of cholestreol esterase—
cholesterol +fatty acid
b) Cholestreol+O2 +H20 in the present of cholestreol
oxidase—cholestenone +H202
c) H202+4-Aminoantipyrine+phenol in the present of peroxidase —
Quinoneimine +4-H20
3.2.3.2 Procedure of LDL-C:appendix 1V
3.2.4 Estimation Total Triglyceride
3.2.4.1Principle of Triglyceride
a) TriglyceridetH2O in the present of lipase enzyme—glycerol +fatty
acid
b) Glycerol +ATP in the present of glycerol kinase — glycerol-3-
p+ADP
¢) glycerol-3-p+02 in the present of G-3-p-oxidase —Dihidroxyacitone-
p+H202
d) H202+4-Aminoantipyrine+phenol in the present of peroxidase

—Quinoneimine +4-H20
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3.2.4.2 procedure of triglyceride :Appendix V

3.3 quality control method

The precision and accuracy of all methods used in this study were
checked by commercially prepared control sample before it is application
for the measurement of test control samples.

3.4Statistical analysis

Data obtained from this study was analyzed using statistical package for
the social science(SPSS version 21).paired sample T-test was used for

comparison.
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CHAPTER FOUR

RESULTS



RESULTS

The results obtained were illustrated in figure and tables as below:
Figure (4.1): Show gender distribution among end stage renal disease
patients group.

Table (4.1):Show significant increase of total cholesterol, LDL-C and
Triglyceride in preheamodialysis versus control group while HDL-C
insignificantly decrease( mean +SD )
159.52+44.62versus127.00£38.78mg/dl, P- value=0.000,78.02+32.64
versus 61.20+£20.51mg/dl and p-value 0.003,151.16+49.73 versus25.88
,P-value 0.000 and 42.92+9.74 versus 47.18+12.30mg/dl,P value0.058
respectively .

Table(4.2):Represent The comparison mean£SD of T.cholesterol, HDL-
C, LDL-C and Triglyceride in post heamodialysis versus control group.
The result showed (159.52+38.75 versus 127.00+25.28 mg/dl ,p-
value0.000) ,(45.74+12.85, versus47.18+12.30 mg/dl P- value0.568
).(71.38+£31.85 versus 61.20+£20.51mg/dl, p-value 0.060),(196.54+72.63
versus 106.56£25.8mg\dI8, p —value0.000). respectively.

Table (4.3): Represent The comparison mean =SD of T.cholesterol,
HDL-C, LDL-C and Triglyceride in preheamodialysis versus post
heamodialysis The result showed (159.52+44.64 versus 159.52+38.78
mg/dl,p-valuel.000) ,(42.92+9.74 versus 45.74+12.85 mg\dl ,and p-
value0.029 ),(78.02+32.64 versus71.38+£31.85 mg\dl ,p-value =0.138)
,(151.16%49.73 versus196.54+-72.63 mg\dl ,p value=0.000) respectively.
Table(4.4): shows correlations between T.cholesterol, HDL-C, LDL-C
and Triglyceride in preheamodialysis and duration of disease

Correlation between T.cholesterol level and duration(r=0.032, p=0.2)
Correlation between HDL -C level and duration (r=-0.08,p=0.5)
Correlation between LDL-C level and duration (r=0.15 , p=0.29)
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Correlation betweenTriglyceride level and duration (r=-0.06 ,p=0.60)
Table (4.5): Shows correlations between T.cholesterol, HDL-C, LDL-C
and Triglyceride in post heamodialysis and duration of disease
Correlation between T.cholesterol level and duration(r=0.1, p=0.40)
Correlation between HDL -C level and duration (r=-0.22,p=0.4)
Correlation between LDL-C level and duration (r=0.25 , p=0.07)
Correlation betweenTriglyceride level and duration (r=-0.13,p=0.36).
Table (4.6): Shows Triglyceride/HDL-c ratio between control and case
group(pre heamodialysis) 2.65+2.56 ,3.85+2.53 ,p-value0.04

Table (4.7 ) : Shows mean Triglyceride/HDL-c ratio between control
and case group ( post heamodialysis) 2.65+2.56 ,4.64+2.38 ,p- value
0.001.

Table (4.8): Represent The comparison meanzSD of TG\HDL-C ratio
pre and versus post heamodialysis 3.8+2.53 ,4.6+£3.38 .P-value= 0.00)

respectively.
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Table 4.1: Comparison between total cholesterol,HDL-C , LDL-C and
TG in patients with renal failure (Preheamodialysis) with that of the

control group:

Biochemical Parameter | Pre HDN=50 Control N=50 | P .value

Total cholesterol mg//dl | 159.52+44.62 127.00£25.28 .000

Serum HDLC mg/d 42.92+9.7 47.18+12.3 .004
Serum LDLC mg/dI 78.02+32.6 61.2+£20.5 .003
Serum TG mg/dl 151.16+49.7 106.56+25.88 .000

The table show the mean+SD and p-Value .
p-Value <0.05 consider significant

Paired sample T-test used .
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Table 4.2: Comparison between total cholesterol ,HDL-C , LDL-C and
TG in patients with renal failure (Post heamodialysis) with that of the

control group:

Biochemical Parameter PostHD Control P.v

N=50 N=50
Meanx=SD Meanx=SD

Total cholesterol mg//dl 159.52 127 .000
+38.78 +25.2

Serum HDLC mg/d 45.74 47.18 .005
+12.85 +12.30

Serum LDLC mg/di 71.38 61.2 .060
+31.85 +20.51

Serum TG mg/dl 196.54 106.56 .000
+72.63 +25.88

The table show the mean+SD and p-Value.
p-Value < 0.05 consider significant

Paired sample T-test used .
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Table 4.3: Comparison between total cholesterol ,HDL-C , LDL-C and

TG in patients with renal failure ( pre and Post heamodialysis) with that

of the control group:

Biochemical Parameter Pre HD Post HD P.v
N=50 N=50
Meanx=SD Mean=SD
Total cholesterol mg//dL | 159.52+44.62 | 159.52+38.785 | 1.000
Serum HDLC mg/dL 42.92+9.74 | 45.74+12.85 .029
Serum LDLC mg/dL 78.02+32.64 |71.38+31.85 |.138
Serum TG mg/dL 151.16+49.73 | 196.54+£72.63 |.000

The table show the mean+SD and p-Value .

p-Value <0.05 consider significant

Paired sample T- test used .
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Table 4.4:correlations between total cholesterol ,HDL, LDL and

triglyceride and duration of disease (preheamodialysis)

Variable | Coefficient | T.Cholesterol | HDL LDL | Triglyceride

Duration

of R 0.032 -0.08 0.15 -0.06
disease

P .20 0.5 0.29 0.60

Pearson correlation test was used
Is the strength of the correlation

P: Is the significance of the correlation(Values considered significant
if<.05)
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Table 4.5:correlations between total cholesterol,HDL,LDL,and triglycrride

and duration of disease(post heamodialysis)

Variable | Coefficient | T.Cholesterol | HDL | LDL | Triglyceride

Duration
of R 0.1 -0.22 0.25 -0.13

disease

P .040 0.11 0.07 0.36

Pearson correlation test was used
R: Is the strength of the correlation

P: Is the significance of the correlation(Values consider<0.05)
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Table (4.6 ) : Shows Triglyceride/HDL-c ratio between control and case

group( pre heamodialysis)

Biochemical Parameter Pre HD Control P.v
Mean+SD Mean+SD
Triglyceride/HDL-C ratio 3.85+2.53 2.65+2.56 0.04

Result given mean+SD ,P-valueindependent sample T-test was used for

comparison. ( p-Values considered significant if<.05)
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Table (4.7 ) : Shows mean Triglyceride/HDL-c ratio between control

and case group( post heamodialysis)

Biochemical Parameter Post HD Control P.v
Mean+SD Mean+SD
Triglyceride/HDL-C ratio 4.64+2.38 2.65+2.56 0.001

Result given mean+SD ,P-valueindependent sample T-test was used for

comparison. ( P-Values considered significant if<.05)
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Table (4.8 ) : Shows mean Triglyceride/HDL-c ratio pre and post

heamodialysis

Biochemical Parameter Pre HD Post HD P.v
Mean+SD Mean+SD
Triglyceride/HDL-C ratio 3.85+2.53 4.64+3.38 0.000

Result given mean£SD ,P-valueindependent sample T-test was used for

comparison. (Values considered significant if<0.05)
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Chapter Five

Discussion, Conclusion and Recommendation



5.1 Discussion:

End stage renal disease patient are at risk for CVD due to elevation of

various form of lipids.

This descriptive study was include 100 participants (50 patients with
CRF, beside 50 healthy individuals as control) conducted in Aljmeh
Renal center in Elobied during the period from September 2019 to

December 2019 to estimate lipid profile .

In this study the mean levels of serum total cholesterol,and , TG and
LDL-C were significantly increased in patients with CRF pre and post
heamodilysis as compared to those of controls (p- value < 0.05) this
agree with studies done by ( Amin et al 2006), Vaziri et al (2006)and
Saland et al2007) they said Hypertriglyceridemia is the most common
plasma lipid abnormality in patients with renal failure, coexisting with
cholesterol levels elevated. While value of HDL-C was found to be
significantly reduced in pre and posthemodialytic samples as compared
with controls with p value (P=0.005) .These finding supported the study
conducted by (Al Ameen Charitable Fund Trust, Bangalore 2011)

But these increased levels of TG and LDL-C total cholesterol and
degrease of HDL-c still lie in the reference range of the parameters
because the CRF patients may under program by taking low fat diets

advised Dby the clinician.

To study the effect dialysis on the level of lipids in the present study post
hemodialytic samples mean value of TG significantly increasecompare
with prehemodialytic samples (p value=0.000 this finding not support the
study by. (Al Ameen 2011) also disagree with study by Tanaka et al and.
Kalantar-Zadeh et Ayub Med Coll Abbottabad 2007;19(4)who observed
a decrease in total cholesterol, HDL-cholesterol and LDL-cholesterol in

36



patients dialysed using polysulphone or cellulose membranes. TC and

LDL-C was significantly lower.

The duration of dialysis has no effect on lipids profile in this study but the
ratio of TG/HDL-c was significantly increase (p- value < 0.05 and the
mean (> 3)in pre and postheamodialysis compare to control group and
preheamodialysis compare with postheamodialysis this indicate the
patients in this study risk for cardiovascular disease , this agree with
(Reaven, M. D et al 2001) who propose that high TG:HDL, especially
>3, indicates significant risk cardiovascular disease and TG:HDL ratios
(>3) had the highest incidence of heart attacks and strokes, compared to
those with the lowest ratio (<1.1), and the incidence of events was linear
with the TG:HDL ratio also (Jeppesen , et al 1998).study showed
triglycerides on their own to be another strong risk factor, but it found
that stratifying triglyceride levels by HDL-c levels led to more accurate

detection of increased risk of coronary disease.
5:2 Conclusion

From this study it can be concluded that plasma (TC and LDL and TG
were rise in pre and post heamodialysis patients compared to control .
And plasma TG and HDL-C were significant increase in post

heamodialysis compare to pre heamodialysis patients .

Also the study show no correlation between T.cholesterol ,LDL-C,HDL-
C , Triglyceride and duration of disease while TG\HDL-C ratio was

significant increase in case group compare to control group.

Also showed TG\HDL-C ratio increased in post heamodialysis compared

to pre heamodialysis patients.
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5:3Recommendations:

» Laboratory investigation panel should include lipid profile for CRF
patients.

» Dietary education and exercise program were importance for MHD
patients, to prevent CVVD mortality.

» Further study to investigate lipoproteins fractions should be doneto

clarify there assoaciation with risk of CVD.
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Sudan University
Faculty of medical laboratory
Department of clinical chemistry
Questionnaire Assessment of lipids profile among Sudanese
patients with chronic renal failure under heamodialysis in
north kordofan state

2) Gender:

a- Male b- female

3) Complaning of :

a- hypertensive b- DM
4) duration of disease.........ccceeeeeeevvvecieecrveeeneennes years
a- two b- Three
5) family history of dyslipidemias : a- Yes b- No
6) Use of lipid lowering drug : a- Yes b- No

8) Laboratory investigation

Total ChOlESEEIOl et mg/dl
TriglyCeride: . e mg/dl
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Appendix (11)

COD 11805 COo 11508 or SR~
1x50 mL 0 mL xS0l 1xiL
STOREAT 2-8°C

Reagents for of cholesteral
Only for in vitro use in the ciinical isboratory

PRINCIPLE OF THE METHOD

Free and esterified cholesterol in the sample originates, oy =ears of e coupec =actons
described below, ambumdmuexmnanbemmmwm <

Cholesterol ester + H:.0 —> Cholesters = T2y acid
chol. oxidase
Cholesterol +% 02+ H20 —————> Cholestenans = H:0;

idase
2H,0;+4 +Phenol — Qi +aH0
CONTENTS
oD 11805 oD 11505 COD 11506 .COD11539
A Reagent 1x50mb 1x200mb 1x500 =L ' 1x1L
< Sencer txSut txSmL tasSel 1xSmt
COMPOSITION

A. Reagent. Pipes 35 mmollL, sodium cholate 0.5 mmollL, phenol 28 mmoliL, cholesterol
esterase > 0.2 UimL, cholesterol oxidase > 0.1 U/mL, peroxidase > 0.8 UimL,
4-aminoantipyrine 0.5 mmollL, pH 7.0.

S. Cholesterol Standard. Cholesterol 200 mg/dL (5,18 mmol/L). Aqueous primary standard.

STORAGE

Store at 2-8°C.

Reagent and Standard are stable until the expiry date shown on the label when stored tightly

closed and if contaminations are prevented during their use.

Indications of deterioration:

— Reagent: Presence of parficulate material, turbidity, absorbance of the blank over 0.200 at
500 nm (1 cm cuvette).

— Standard: Presence of particulate material, turbidity.

REAGENT PREPARATION

Reagent and Standard are provided ready to use.

ADDITIONAL EQUIPMENT

~ Thermostatic water bath at 37°C

— Analyzer, or

SAMPLES

able to read at 500 = 20 nm s
s

i inical and laboratory data.
— h .
Serum or plasma collected by standard procedures. " -

Cholesterol is stable for 7 days at 2-8°C. Heparin, EDTA, oxalate and fluoride may be used as
anticoagulants.

PROCEDURE

1. Bring the Reagent to room temperature.

2. Pipette into labelled test tubes: (Note 1)

Blank Standard Sample
Cholesterol Standard (S) — 10pL as
Sample = & 0
Reagent (A) 10mL 10ml 10mi

3 mwmmmmhmmamwusﬂc,aixs
minutes at 37°C.

£ Mezsu= Se sysarce (A ¥ Te Soncas ¢ Sanpe & S 7w agaes fe Saw. The
coior s sabe r 2 e Thous

CALCULATIONS ol

T SoESETD UUETROT © T SFDE S 3cuEiEc 1Sg Pe Diceng e bue

A saroe

xC s = C sarom
A s
_— i NGB
| Aem I [ T——
yp— 23 E = el Doem—
REFERENCE VALUES

:t-s;.ﬁ-:-...t-f:rawz_-x:ﬁ B
mmu*ssmrm”uhh‘d
Sorary FEny Ssemse TS

M11505+-20
Quaiity

BioSystems S_A_ Costa Brava 30, 08030 Barcelonz (Spain)

- Lreasty e TED npd o ST e aues d SNDE D el Sl
T FT e TessrEel
- Sepegtolity (wit

Mean Conoentraton
T STwgd = l
- Segmachin P TS
e o > -
T gt =X T ; == 4 = M
= wpet= i . y = 4

- Trees Tomit maeer we SE mmee 3 S SEReEs s e
ooEE e =mem =mew ee D JEmE T O0E USRS SRR S
2vaiztie on

- intsfeerces _sws toeesms T 3 Des w omews S o0 gl

Sl = T

Thess

DIAGNCSTIC C=sSaC =S s

ChossEn £ 3 SO0 T WP TSN wsm
mb—s‘—-ll-ﬂtﬁb-
e tsmes Dmesms = T

Sie ¥ 3 TS T e IS

rommser T CoesED auss 3T ESCSEC WD 3 JUOESSwWew =T S T
FhersscEmss FC covEy FEry dsesse

Ciinical diagnosis should not be made on the findings of a single test result, but should integrate

s
*’5* e S0 “Q'n.’;f}l J’W

Ths wagent Ty Do
x3aDe T =SS
I Catrmor wt e YD s SIRCET
soe A w e = 0 = i
seroae Sooensn “abvay o W e WS
BIBLIOGRAPHY
© Nae 0T aor S D 0ST Fcwomr ¥ @ S S0 Sooea s S0
=

Bxpet Panel The: =oot & Te Naia

National Cholesterol Education
Cholesterol Education Program (NCEP) Expert Pansi on Detecion, Sesision. <
Treatment of High Blood Cholesterol in Aduits (ATP IIl). NiH Pubicasion. Betesss Naora
Heart, Lung, and Blood Institute; 2001.

s

Young DS. Effects of drugs on clinical laboratory tests, 5t ed. AACC Press 2000

5. Tietz Texthook of Clinical Chemistry and Moiecular Diagnosics, 45 ed. Susss CA Astwons
ER_ Bruns DE. WB Saunders Co, 2005
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System certified
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Appendix (111)

r— T
| COD 11579 20mL |
lr - CHOLESTEROL HDL
e - PRECIPITATING REAGENT
STOREAT 2-8°C
eay of HDL
Only for Y !
E
| PRINCIPLE OF THE METHOD . REFERENCE VALUES
vmmmymmmmnwmwsm)nhm i = HDL = y
with ions. The contains high density lipoproteins has been recommended o igersSyng 7
(HDL). The HDL is then ically measured by means of the coupled. —_—
reactions described below!2. I [ — =
o chol. esterase. ———— >SmgH => 155 mmoil. Low
e S chol. cridase SRR st QUALITY CONTROL
g iy % is recommendd © use the Biochemistry Contral Serum level | (cod. 18005 and 18009) to
eimine + 4 HiO verfy the of the

2H02+4 - Mﬁlﬂu —>

e oomansmcowom Each laboratory should establish its own internal Quality Control scheme and procedures for
A Reagent 1x50mL.F 0.4 mmollL, um chioride 20 mmoiL. Sl e s 3
S. HDL Cholesterol Standard: 1 x 5 mL. Cholesterol 15 mg/dL. Aqueous primary standard.
=t
STOHA_GE _h :‘-m X
Sereai2°C. - -~
WNSM“MWNMMMMMWMMW — o
closed andif contami vented S— asslh
Indications of deteriration: " | i i pidsemoeny I are I 2 l
- oot Picea i, ity S5mgi = 142 mmait. 20% 2 |
— Standard: Press Scuisle maleral hrbidity. — Reproducibility (run to run): ‘
ADDITIONAL REAGENTS Mean Concentration o L < i
These 2S=d gether with = Cholesteral Reagent contained in any S 30mgHL =078 mmoll | 42% l 2 r.a
of e BoSysims Crolestrs s food. 11805, 11505, 11506, 11539). I 55 mgldL = 1.42 mmollL. 32% 2 = |
REAGENT PREPARATION — Trusness: Resulfs obiained with this reagent did not show
N ‘compared with reference reagents (Note 4). Details of the .
e e ool ‘awaiable on request. g
— Desktop centrifuge.
— Thermostatic water bath at 37°C. V. = -
= fometer or photometer able o read at 500 + 20 nm. 3 o eces o |
HDL from tissues and its o 4

Serum or plasma coflectad by siandard procedures. LY 1 MNWW W
mamummm«msmhnmazm_” ons are pos
fluoride may be used as anticoagulants. -g
PROCEDURE
et
1. Pipette into labelled centrifuge tubes (Note 1): t

Sample - l 02mL

Reagent (A) (Cholesterol HOL kit) . o5mL [
2 d let stand for

3 Duﬂgadaulﬁmdmm-.h'—:

% h*-EanWhmdm

&= avaiabe on r=quest
4. Caibraion with the provided aqueces = ,', 7 reizted bias, specially in
some analyzers. in hese cases. &S 5 caibrate using 3 serum based

standard (Biochemistry Calibrator, cod. v

2. Burstein M, Schoinick HR and Morfin R. Rapid method for the saision of : o
human serum by precipitation with polyanions. &w.:c&mmvmnm
3. National Cholesterol Educarion Program Expert Panel. Third report of the Nationai
Cholesterol Education Program (NCEP) Expert Panel on Detection, Evaluation, and
Tmmmmwmammmmmm.umnm.mw
Heart, Lung, and Blood Institute; 2001.

4. Young DS. Effects of drugs on clinical laboratory tests, 5th ed. AACC Press, 2000. |

5. MTMMWMMWWM&MC&W
ER, Bruns DE. WB Saunders Co, 2005.

& Friedman and Young. Effects of disease on dlinical laboratory tests, 4t ed. AACC 1
2001. - :

MitGsZ1 BioSystems 5.A. Costa Brava 30, mm
A
" mmm“mlﬂm]u /
R D
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Appendix (1V)

COD 11579 20 mL

STORE AT 2-8°C

Reagents for of LDL
Only for in vitro use in the clinical laboratory

CHOLESTEROL LDL

PRECIPITATING REAGENT = -
CHOLESTERG.

c E PRECIPITATING REAGE

POLYVINYL SULPHATE / POLYETHYLENEGLYCOL

SR

PRINCIPLE OF THE METHOD

Low density lipoproteins (LDL) in the sample precipitate with polyvinyl sulphate. Their
concentration is calculated from radﬂle:mbelwemmesemmmdnleslemlandm
is

in the . The
measured hymeansoflhacoupled rsacuonsdesmbadbem

chol. esterase
Ch ters + H.0

Cholesterol + Fatty acid
col. oxidasa
Cholesterol + % 0z +H,0 ———————> Cholestenone + H,0,
2H0,+4- tipyrine + Phenol Quit

CONTENTS AND COMPOSITION

A. Reagent. 1x 20 mL. Polyvinyl suiphate 3 g/L, polyethyleneglycol 327 g/L.

STORAGE

Store at 2-8°C.

Reagent is stable until the expiry date shown on the label when stored tightly closed and if
contaminations are prevented during their use.

Indications of deterioration:

— Reagent: Presence of particulate material, turbidity.

ADDITIONAL REAGENTS

This precipitating reagent is to be used together with the Cholesterol Reagent contained in any
of the BioSystems Cholesterol kits (cod. 11805, 11505, 11508, 11539).

REAGENT PREPARATION

Reagent is provided ready to use.

ADDITIONAL EQUIPMENT

~ Desktop centrifuge

— Thermostatic water bath at 37°C

— Analyzer, spectrophotometer or photometer able to read at 500 + 20 nm

e _—.qa_,,r-—. =

LDL cholesterol in serum s siable for 24 hours &t 2-8°C.

REFERENCE VALUES

The following uniform cut-off points have been established by the US National Cholesieral
Education Program and have also been adopted in many other countries for the evaluasion of

coronary artery disease fisk?,
Up 1o 100 mg/dL = 2.58 mmolL. Optimal
100-129 mg/dL = 2.59-3.34 mmollL. Near optimal/above optimal
130-159 mg/dL = 3.37-4.12 mmolL. Borderline High
160-189 mg/dL = 4.14 —4.90-mmol/L High
> 190 mg/dL = 4.92 mmollL Very High
W L
use the Bi isky Control Sevu u | {cod. 18005, 18009 and

mqaumm 18010 and 18043) 1o verify the performance of e colorimely wh

fhe cholesierol mapet.
Each Icborziory shouid esizbis & ows niemal Quality Control scheme 2nd
comecive acion ¥ conrois oo mot rEcower witin e accepishie Dierances.
METROLOGICAL CHARACTERISTICS

— Detection imt 045 mgd_ = 001 mmail

~ Limeariy imt 1000 mgidl = 25 mmail

- Regezsbiity 'wiar ")
Ve o »
120 mgid = 311 mmoil. 15% F 3
200mgd =5 S mmait. 4% =
— Reproducibility (run to runk-
Mean C¢ o T
120 mg/dL = 3.11 mmolL. 2% >
200 mgidL = 5.18 mmolL. 15% =

— Trueness: Results obtained with this reagent did not show systematic diffierences when

compared with reference reagents (Note 4). Details of the comparison experiments are

available on request.

— Interferences: anemna (triglycerides 10 g/L) does not interfere. Bilirubin (10 mg/dL) and

hemoglobin (5 g/L) may intefere. Other drugs and substances may interfere®.

These metrological characteristics have been obtained using an analyzer. Results may vary if a
PROCEDURE fierent instrument or 2 manual procedure are used.
. Wmmm
1. Pigette into labelled centrifuge tubes 1
e ¥ DL s e e - fiver to tissues. ‘
Sy Lom 0 = positively correlated with the incidence of
Reagent (A) (Cholesterol LOL kit) 02mL o Rt by s ‘
2 Mix thoroughly and let stand for 15 minutes 2t room temperature. The i wﬂhlmreasedlevelsof
3. Centifuge at 2 minimum of 4000 r.p.m. for 15 minutes. LDLchoesiet nephvoss. diabetes, obesdy. sn-emwsmdﬂnu" |
£ Carefuliy coliect the supematant (Note 2). Cincdl dagross e findings of 2 single test result, but should integrate
2 o Moe2) bof: cinca ¢ oDy =
Colorimetry
5. Sring e Reagent (Cholesterol kif) to room temperature. NOTES
6 Pipess inio labelied test tubes: (Note 3) 1. = ratio is ‘
Blank Swncard Sample 2 Sepemaiznt must be cer. When supermciont s 2 or e pellet floats, add again 0.2 mL
of Feapent mix Pomughly 2 cesuge. Muliply e obtained concentration by (1.5
Dissied water 20pL — — e
Cholesterol Sndard (5) = 20pL o
Sample supematant = — 0L 3 TessmpeETayles=E for many of them
Reagent (4) (Cholestsrol kif) 10m 10mL 10mL 2= avaiche o s

7. Mix thoroughly and incubate lhe tubes for 30 minutes at room !ampemme (16-25'C) or{or
— 10 minutes at 37°C. TR =

8. Measure the absorbance (A) of the Standard and Sample at 500 nm against the Blank. The
colour is stable for at least 30 minutes.

BioSyssems S A Costa Brava, 30. 08030 Barcelona (Spain)

www.biosystems.cs

CALCULATIONS
The in e [ esng $e Dlosng general
formula:
Asamgie
x C Sandat =g
A Stancard
If the Cholesterol Standard, provides in e Ch L3 ote 4):
A Sample. 22001 2= myd chcesEnl P peTaEt
A Standard 137317 ol Coesen ¥ SpeTEST
The LDL = Tioes
LDL L
MIISTRAT

Qualicy System certified according e
ENISO 13485 and EN ISO 9001 sendards

4 Caitrmor et e IOw0ET IS0 SEUST TSy 2RSS 3 T e bas ecdly o

some znzyzes In Dess casas, s mcommensed
mmmﬂmﬂﬁim
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Treatment of High Sipog Cholesierdl = Adults (ATP i), NIH Publicaion. Befhesda Naio
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Appendix (V)

Reéactifs pour mesurer la concentration de triglycérides
A utiliser in vitro dans les ires cliniques

GLYCEROL PHOSPHATE OXYDASE/PEROXYDASE

g

g E-

PRINCIPE DE LA METHODE

Les triglycérides présents dans I'échantilon donmntselonlesréacﬂomdémhsa-dm un
complexe coloré quantifiable par spectrophotométrie. .2

Tiighyohides TR0 il A e

glycérol kinase
Glycérol + ATP —————> Glycérol -3~ P + ADP
2 G-3-P-oxidase
Glycérol 3P + O =—————> Dihydroxyacétone —P +H:02
péroxidase

| 2H0p+4 ine +4-
CONTENU
CODE #1828 -
A Reéactif 1x50mL
S Etalon 1x5mbL
COMPOSITION

AR &

A. Réactif: Pipes 45 mmol/L, 5 mmollL, 4 p 6 mmoliL,

lipase > 100 U/mL, glycérol kinase > 1,5 UimL, glycérol-3-phosphate oxydase > 4 UfmL,
>0,8 U/mL4 75 mmol/L, ATP 0,9 mmol/L, pH 7,0.

S. EumdeTWﬁ:GydeﬁmmdL(Z?&mmm.)demléme Etalon
primaire en solution acqueuse.

CONSERVATION

Les réactifs et étalon doivent &tre conservés & 2-8°C. Bien refermer les flacons et éviter toute

contamination lors de [utilisation. Dans ces conditions ils resteront stables jusqu'a la date

indiquée sur I'étiquette.

Indications de dégradation:

— Réactifs: Présence de particules, turbidité, absorbance du blanc supérieure & 0,150 & 500
nm (cuvette de 1 cm).

— Etalon: Présence de particules, turbidité.

PREPARATION DES REACTIFS
Réactif (A) et Etalon (S) sont préts a lemploi.

— Bain thermostaté 3 37°C.
— Analyseur, Spectrophotométre ou photométre pour lectures & 500 + 20 nm.
ECHANTILLONS
Sérum ou plasma collecté par procédures normalisées.

Les triglycerides dans le sérum ou plasma sont stables 5 jours & 2-8°C. L'héparine , I'EDTA.
roxaldaelleﬁuampelmﬂ&u utilisés comme anticoagulants.
PROCEDURE
1. Placer les réactifs  température ambiante.
2. Pipeter dans des tubes 2 essais: (Note 1)

Banc Echaniion
Etzlon de Trighosnses S/ e
il = = 10
Réackf (A) e .aw:hum:ﬁ

3 mmamsu-—s——a*ﬁﬁm)
pendant 5 mines 337°C_

4, Lire Tabsorbance (A} de Eision et e [Echansiion face 3u Bianc 4 500 . L2 coderest
stable au moins 2 heures.

CALCULS

La concentration en triglycérides de Iéchantillon est calculée selon la formule suivante:

A crantion o
X C etaion = C Ecrantion "

A iaon
sruangymmmmwm pour étalonner (Note 2):

X200 = mg/dL. viglycerides
x 2.26 =mmollL triglycerides

A Ecantion
A tson

M11528¢-21

48

»
Il est recommandé d'utiliser les Sérums Contrdles de Biochimie niveau | (Code 18005, 18008 ou |

BioSystems S.A. Costa Brava, 30. 08030 Batcelona (Spain)
Quality Systems certified
EN ISO 13485 and EN 150 9001 uandanb

VALEURS DE REFERENCE
Les fourchettes de valeurs données ci-dessous of
Health et ont été adoptées par plusieurs: . e
Jusqua 150 mgldL= 1.7 mmol. Nomai
150189 mgldL = 1,70 - 225 memai. Do
Zew
Trés o

18042) et Il (Code 18007, 18010 ou 18043) pour vérifier la qudmé dela mw\odo!ogle

CARACTERISTIQUES METROLOG
— Limite de détection: 1,6 mg/dL =0.098 mmail.
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NOTES

15 wmwmmmmnuwmmmm
les information & votre distributeur.

2. L'étalonnage avec l‘étalon acqueux fourni, peut entrainer des biais sur certains analyseurs.
Dans ce cas il est recommandé d'étalonner Iappareil avec un sérum étalon (Calibrateur
Biochimique, Code. 18011 ou 18044).
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