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Introduction 
Anaemia of end-stage renal disease patients has been 

effectively treated with erythropoietin (EPO). EPO therapy 
reduced the need for blood transfusions and improved the 
quality of life in maintenance haemodialysis (HD) patients. 
(NFK 2001), EPO responsiveness in patients with chronic 
renal failure depends on the dose, the route and the frequency 
of administration (Eschbachjw 2002). 

Factors that contribute to EPO hyporesponsiveness 
include iron deficiency, infections, inadequate dialysis, chronic 
blood loss, hyperparathyroidism, aluminum toxicity, 
malnutrition, vitamin deficiency, malignancy and others 
(Drueke T 2002).  

Drugs (including angiotensin converting enzyme 
inhibitors or angiotensin II receptor blockers)have been 
identified as contributory factors to EPO resistance(raoDS,et 
al 2003). Inflammation has also been reported as a factor 
contributing to EPO hyporesponsiveness (Gunell G, et al. 
1999). 

C-reactive protein (CRP), an acute phase protein, is the 
most well-investigated representative marker of inflammation 
in the general population and in chronic kidney disease (CKD) 
patients (Yeun JY, et al. 2000) CRP predicts the risk of 
cardiovascular evevts and may play arole in the atherosclerotic 
process in general population (Koenig W Loelh, Baumert 
2004). CRP also predict mortality in HD patients, and high 
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levels of CRP have been associated with resistance to EPO 
therapy in HD patients, possibly by indicating the presence of 
some micro inflammation (Locatelli F, et al. 2006). 

The prevalence of dyslipidemia in end-stage renal 
disease is greater than that in the general population (Kasiske 
BL, et al. 2002). Lipid abnormalities may result in 
atherosclerotic vascular disease and statin therapy could lower 
the risk of cardiovascular events by reducing plasma 
cholesterol and triglycerides both in general population and 
HD patients (Seliger SL, et al 2002). Moreover, statins seem 
to exert other pleiotropic effects on inflammation, the immune 
system and thrombosis (DavignonJ, et al. 2004). 

Statins may reduce CRP levels in the general population 
patients.(Vernaglione Let al.2004). It has also been suggested 
that statins by reducing CRP levels  have a positive impact on 
EPO responsiveness (Dornbrook-Lavender KA, et al 2005).  
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Aim of the Study 

 
Evaluate the effect of statin therapy on Erythropoietin 

responsiveness in prevalent Haemodialysis  patients. 
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Chapter I 

Anemia in CKD and Role of 
Erythropoietin   

Anemia of CKD is one of the first signs of kidney 
dysfunction, yet it often goes undetected because of its 
insidious onset. Anemia develops gradually as kidney function 
declines and the GFR drops to 70 ml/min in male patients and 
50 ml/min in females. Epidemiologic data indicate that two-
thirds of patients in the early stages of kidney failure are also 
anemic, with a hemoglobin level of less than 11 g/dl, yet only 
one-third of these patients have ever received erythropoietin 
stimulating agents (ESAs) to treat their anemia (Taliercio, 
2010). 
 
Definition of Anemia:- 

Anemia is defined as a decrease in the number of 
circulating red blood cells (RBCs), a reduction in the amount 
of Hb in the RBCs, or a combination of both. Although there 
are natural variations in laboratory values, and Hb varies by 
age and gender, the average normal ranges of Hb in adult men 
and women are as follows: 14 to 18 g/dl in males, and 12 to 16 
g/dl in females (Basile, 2007). 

Anemia in CKD, as defined by The National Kidney 
Foundation (NKF), is hemoglobin (Hb) concentration < 12 
g/dl for women and < 13.5 g/dl for men. Conversely, the 
European Best Practices Guidelines for the Management of 
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Anemia in Patients with Chronic Renal Failure defines anemia 
according to age and sex. Anemia is defined as an Hb 
concentration of < 11.5 g/dl in women, < 13.5 g/dl in men ≤ 70 
years of age, and < 12 g/dl in men > 70 years of age (O’Mara, 
2008). 

Prevalence of Anemia:- 

Anemia is very common in patients with chronic kidney 
disease and probably causes many of its symptoms. Physicians 
should start thinking about anemia when their patient’s 
glomerular filtration rate (GFR) declines to 60 mL/minute/1.73 
m2 or less. In the third National Health and Nutrition 
Examination Survey, the prevalence of anemia in stage 3 
chronic kidney disease (ie, a GFR of 30 to 59 ml/ minute/1.73 
m2) was 5.2%, rising to 44.1% in stage 4, and becoming 
almost universal in stage 5. African Americans and patients 
with diabetes have even higher rates of anemia at each stage of 
kidney disease (Nurko, 2006). 
 
How kidney failure leads to anemia? 

Insufficient erythropoietin production is the primary 
cause of anemia in patients with CKD. Various secondary 
causes can contribute to anemia, including a deficiency of iron, 
folate, or vitamin B12, gastrointestinal bleeding, severe 
hyperparathyroidism, inflammatory conditions and shortened 
red blood cell survival due to uremia. Deficiencies of folate 
and vitamin B12 cause macrocytic anemia. Elevated 
parathyroid hormone concentrations and acute and chronic 


