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Abstract
In this study we have 60 (35 male & 25 female) volunteers patients of CRF due to different causes with anaemia, all the patient on haemodialysis program. They take Epoetin (Epirax) treatment 50 IU/ Kg/ dose twice weekly subcutaneously. The patients are 35 male and 25 female of different body weight (15 – to 75 Kg) and different ages ranging from (12 to 68 years). This study started on 20-10-2010 and end on 10-6-2011 during this time the Hb, PCV, BU, SCr, S-electrolyte (Na+, K+ and Ca+2 ) are taken 2 times/ week before the dialysis session, the body wt taken after the dialysis also 2 times/ week. Patient divided into 4 groups (Group 1:- have 3dialysis session/ week 4 hours duration for each sessionGroup 2 :- 2 dialysis session / week 4 hours for each session, Group 3 :- 3 dialysis session / week 3 hours for each session, Group 4 :- 2 dialysis session/ week 3 hours for each session).
In this study we are trying to evaluate the effect of the frequency and adequacy of the dialysis on the responsiveness to the rHUEPO treatment of anaemia in haemodialysis CRF. Where the inadequate dialysis is another factor of poor response to rHUEPO , although the recent studies showed that moderately increased dialysis adequacy cannot influence morbidity and mortality in HD patients but inadequate dialysis is identified as an important factor of poor response to rHUEPO in HD
We conclude:- the group 1 had the better results than the other groups which confirms the idea that not only the efficacy or only the adequacy of the dialysis effect the EPO responsiveness but both of them had a vital role and importance in the EPO responsiveness and thereby in the management of the anemia in CRF on HD program P<0.0001.
[bookmark: _GoBack]Introduction
Anaemia is one of the most common and morbid complications of chronic kidney disease, causing unpleasant symptoms and reducing the quality of life. The availability of recombinant human erythropoientin (rHUEPO) in 1989 has been one of the most important developments in the care of this population in past several decades(Steven & Allen, 2010).
Administration of (rHUEPO) to patients with chronic renal failure (CRF) has been established as a safe and effective means of kidney and regulates the proliferation and differentiation of erythroid precursor cells(Krantz, 1991; Mira et al., 2003) Erythropoietin requirement to reach aspecified target hemoglobin level varies in patients, the reason being multifactorial – Approximately 5 – 10% of renal patients do not achieve target hemoglobin levels despite doses in excess of 200 IU/ Kg/ week (Macdougall, 1995). This happened in patient either to hyporesponsiveness or resistance to the rHUEPO. Among causes of hyporesponsiveness to rHUEPO, the most common one is iron deficiency, either functional or absolute. Other conditions involved in rHUEPO resistance are: vitamin B12/ folate deficiency, chronic inflammation, secondary hyperparathyroidism, Hemolysis, Aluminum toxicity, malnutrition, chronic blood loss, angiotensin converting enzyme inhibitors, (ACE inhibitors), infection, hemoglobinopathies, antibodies against rHUEPO. (Sudhake et al., 1993; Drueke, 2001; Peter et al., 2002; Kwach & Balakrishnan, 2006; Francesco et al., 2006; Ryan et al., 2008; Kamyar et al., 2009).  
Regarding to these factors, the iron deficiency is the most common causes of rHUEPO resistance(Drueke, 2001) and iron supplementation is recommended in order to achieve upper limits of ferritin levels in haemodialysis (HD) patients. In this population, intestinal iron absorption is reduced even in iron – deficient patients and intravenous (IV) iron preparation are usually administered. Thus vitamin B12 and folate deficiency via hyperhomocysteinemia are concomitantly risk factors for rHUEPO resistance (Brattstorm & Wilcken, 2000; Paraskevi & George, 2003). 
The inflammatory indices are increased in end stage renal failure (ESRF) patients; the inflammation state in these patients is due to factors related to uremic itself, to dialysis procedure and possibly to co – morbidities that they present (atherosclerosis, diabetes, subclinical infections, advanced age, etc.) oxidative stress is another factor possibly interrelated to inflammation in HD patients (Jana et al., 2005; Brain et al., 2008). rHUEPO resistance induced by oxidative stress is possibly mediated through direct suppression of erythroid progenitor cells, oxidative damage of red blood cells (RBC) membrane – reducing RBCs survival – increased lipid peroxidation in erythrocytes and impaired iron availability(Canaud et al., 1999;  Locatelli et al., 2003; Jana et al., 2005; Brain et al., 2008).
It is questionable how EPO interferes with oxidative stress. Some studies have shown that EPO antioxidant properties(Krantz, 1991; Jelkmann, 1992; Michael et al., 1997) and others that increases the need for antioxidant treatment due to increased consumption of vit E, and this is one of the adverse effect correlate with high doses, frequently used in rHUEPO resistance(Cristol et al., 1997; Galli et al., 1998; Miya et al., 2000).
The other factor that affect the rHUEPO treatment is secondary hyperparathyroidism is a common complication of ESRF. An inverse relation between intact parathormone (PTH) levels and rHUEPO resistance has been detected in patients undergoing HD. PTH can directly inhibit erythropoiesis via inhibition of EPO synthesis, bone morrow erythroid progenitors suppression and indirectly via marrow fibrosis(Sudhake et al., 1993; Rao et al., 1993).
Malnutrition is a common problem in ESRF patients. It is potential rHUEPO factor. The recently described malnutrition – inflammation – atherosclerosissyndrome correlates increased inflammatory to decreased nutritional indexes and atherosclerosis in ESRF patients.
In this study we are trying to evaluate the effect of the frequency and adequacy of the dialysis on the responsiveness to the rHUEPO treatment of anaemia in haemodialysis CRF. Where the inadequate dialysis is another factor of poor response to rHUEPO , although the recent studies showed that moderately increased dialysis adequacy cannot influence morbidity and mortality in HD patients (Fudu et al., 1996; Locatelli, 2003) but inadequate dialysis is identified as an important factor of poor response to rHUEPO in HD (Movilli et al., 2001). Dialysis dose and frequency are related to the removal of uremic inhibitors of erythropoiesis (Pierratos, 2004).
This study is done in nephrology and artificial kidney unit in Merjan teaching hospital, Babylon, Iraq.

The aim of the study
To study the effect of the frequency and adequacy of HD on the rHUEPO treatment of the anaemia in haemodialysis patients of CRF and evaluate the changes in responsiveness according to the changes in the frequency and adequacy of the dialysis.
Material and method:
In this study we have 60 (35 male & 25 female) volunteers patients of CRF due to different causes with anaemia, all the patient on haemodialysis program. They take Epoetin (Epirax) treatment 50 IU/ Kg/ dose twice weekly subcutaneously. The patients are 35 male and 25 female of different body weight (15 – to 75 Kg) and different ages ranging from (12 to 68 years). This study started on 20-10-2010 and end on 10-6-2011 during this time the Hb, PCV, BU, SCr, S-electrolyte (Na+, K+ and Ca+2 ) are taken 2 times/ week before the dialysis session, the body wt taken after the dialysis also 2 times/ week. Patient divided into 4 groups (Group 1 have 3dialysis session/ week 4 hours duration for each session)
· Group 2 →2 dialysis session / week 4 hours for each session
· Group 3→ 3 dialysis session / week 3 hours for each session
· Group 4 → 2dialysis session/ week 3 hours for each session

Results
We find from our results the response to the erythropoietin is differ from patient to patient; that mean the response to the EPO affected by many factors(Fudu et al., 1996; Peter et al., 2002; Francesco et al., 2006; Ryan et al., 2008).
The results indicated that the frequency and efficacy of the HD play an important role in the treatment of the anemia in CRF on hemodialysis program.(Fudu et al., 1996; William et al., 1999; Movilli et al., 2001; Locatelli 2003). We find not only the adequacy have an important role; the frequency also play an important role in the treatment of anemia by increasing the responsiveness to the EPO treatment (Fudu et al., 1996; Movilli et al., 2001; Locatelli 2003; Pierratos, 2004). 
From our results the group 1(25%) which including the more time (4hours) than other the three groups and more frequent (3 times sessions/week) had the better results in management of the anemia in comparison to the other groups p<0.0001. (Look at table1, 5) Also from the results we find the duration of  the session in comparison between the group 4 (three hours session/2 times a week) and the group 2 (4 hours session /2 times a week) is different in its results , the group 2 had a better results in PCV levelthan the group 4 which indicate the adequacy of the dialysis session (or the dose of the dialysis) play a vital role in the EPo responsiveness p<0.0001 and t test -8.7 and therefore had an important role in the management of the anemia in CRF on the HD program HD program. (Look at table 2)
The frequency of the HD also play an important role whereas the comparison between the group  4 ( 3hours/ 2 dialysis session / a week) and the group 3 (3 hours / 3 times/ a week) and between the group 2 (4 hours/ 2 times/ a week) and group 1 (4 hours/ 3 times/ a week); we find the group 1 p<0.0001 and group 3 p<0.0001 had a better results than group 2 and group 4correspondly which indicate the frequency of the HD  had a vital and important role in the management of anemia in CRF hemodialysis patients by increase the responsiveness of the EPO. (Fudu et al., 1996; William et al., 1999; Francesco, 2004). (Look at table 3, 4)
The last marker, the group 1 had the better results than the other groups which confirms the idea that not only the efficacy or only the adequacy of the dialysis effect the EPO responsiveness but both of themhad a vital role and importance in the EPO responsiveness and thereby in the management of the anemia in CRF on HD program P<0.0001. (Movilli et al., 2001; Pierratos, 2004; Francesco, 2004)















Discussion
Anaemia secondary to end – stage rental disease (ESRD) is an important but complex syndrome that directly contributes to significant morbidity and mortality in this patient population(Chan et al., 2005). The main causes of uremia – associated anaemia are (1) relative erythropoietin (EPO) deficiency (Nissenson et al., 1991; Mira et al., 2003) Hypo proliferative bone marrow function(Krantz, 1991; Krantz, 1991; Rao et al., 1993; Rao et al., 1993) reduced survival of red blood cells (RBCs)(LYJ et al., 2004). Optional renal replacement therapy may play a role in correcting the anaemia by removing small and possibly middle/large molecules that inhibit erythropoiesis (Locatelli & Vecchiol, 2003). Although the role of dialysis dosage person the response to Epotherapy has been proposed(Movilli et al., 2001), it has been largely underexamined in the past. 
Although recent study showed that moderately increasing dialysis adequacy cannot influence morbidity and mortality in hemodialysis patients, inadequate dialysis is identified as an important factor of poor response to recombinant human erythropoietin (Held et al., 1996; Young et al., 1997; Young, 1998) in haemodialysis patients. Dialysis dose and frequency are related to the removal of uremic inhibitors of erythropoiesis (Locatelli et al., 2001) and dialysis adequacy may optimize rHUEPO responsiveness (Movilli et al., 2001). Movilli et al (2001) showed that inadequate dialysis was associated with higher epoetin requirement.
Therefore our result which confirmed the duration of the dialysis (dose of the dialysis and the frequency agreed with many author regarding the idea of well removal of uraemic inhibitors of erythropoiesis and getting the target responsiveness to the rHUEPO (Young 1997; Young, 1998; Wilkliam et al., 1999; Locatelli et al., 2001; Movilli et al., 2001; Pierratos, 2004; Franbcesco et al., 2004;). Therefore by optimizing rHUEPO responsiveness an adequate dialysis treatment can contribute to the reduction of the cost of rHUEPO (Movilli et al., 2001).
Christopher T. et al showed that the conversion from conventional haemodialysis [(CHD); three times a week, 4 hour per session] to nocturnal home hemodialysis NHD; five to six times a week, 6 to 8 hour per session) results in a three – to four – fold increase in uraemia clearance (Pierratos, 2004). This improvement is associated with an increase in hemoglobin level and a reduction of EPO requirement ((Pierratos, 2004). Given that hematopoietic progenitor cells (HPCs) are responsible for the maintenance of RBC, these observation led to the speculation that NHD may improve hemoglobin level in patients with ESRD without further EPO demand by improving mobilization of bone marrow – derived HPCs into the circulation enhanced HPCs survival and growth, or both. Therefore NHD enhances the removal of substances that may be toxic or inhibitory to HPC, thereby improving HPC mobilization growth, and function and resulting in ameliorating anaemia management in patients with ESRD.
In another aspect Juan Carlos Ayus.et al (2005) showed that; the short hemodialysis associated with improved fluid volume overload and reduction in left ventricular hypertrophy and reduce the inflammatory markers like C – reactive protein and improved phosphorus control, in addition increased albumin, for these reasons there are improvement to EPO response and finally improve the hemoglobin level.
The national Cooperative Dialysis study (NCDS) established that higher dialysis dose resulted in reduced morbidity(Owrie et al., 1991) and observational data from patients treated with thrice – weekly and quotidian hemodialysis suggested that even higher levels of urea clearance are associated with better clinical outcomes (Kailash, 2006) and suggested that optimal control of extracellular fluid volume and blood pressure are rational goals given the large body of evidence linking these characteristic to better health outcomes. Longer dialysis duration or more frequent dialysis treatment may aid in achieving these clinical objectives (Kailash, 2006).
William R et al (1999) confirmed that one potential benefit of chromic hemodialysis (HD) regimens of longer duration orgreater frequency than typical three – times – weekly schedules is enhanced solute removal over a relatively wide molecular weight spectrum of uremic toxins.
In summary the frequency and the duration of the hemodialysis play an important role in management of the anaemia of CRF and directly modulate the dose and responsiveness of the rHUEPO through either removal of the uremic toxins or counteract against the factors which causes the hyporesponsiveness or resistance to the rHUEPO.
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