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Abstract

Chronic blood transfusion has been recorded in several cases of sickle cell due to background haemolysis. Significant end 
organ failure consequent upon chronic vaso-occlusion also occurs as a hallmark of the disease. Chronic kidney disease may 
occur as an end event arising from several pathogenetic disease processes involving the kidneys in sickle cell. This is a case of 
chronic kidney disease sickle cell disease in an adult female, who developed chronic kidney disease (CKD) post-delivery with 
consequent transfusion dependence. Occurrence of pan-agglutination and recurrent haemolysis post-transfusion further 
complicated the clinical picture. Patient however responded to a double dose (8,000 IU) of Erythropoieitin (Epo) and iron and 
has become transfusion-independent. Higher doses of Epo may be helpful in overcoming Epo-resistance in sickle cell disease 
with nephropathy.   
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Introduction

Chronic Kidney disease (CKD) in a patient with sickle cell 
disease can further compound the anaemia already present 
in these patients [1,2]. Co-existence of CKD in SCD patients 
increases the frequency they require blood transfusion and 
further increases the possibility of allo-immunization. Such 
patients are usually transfusion-dependent [3,4]. The benefit 
of use of erythropoietin (Epo) in sickle cell disease patients 
with CKD has been in doubt [4] with clear understanding of 
the pathogenesis of this Epo resistance.. It is hypothesized 
that the effect of chronic inflammatory cytokines, which have 
been discovered to be elevated in SCD maybe responsible 
[5,6]. This has been a major challenge to the use of Epo in the 
management of sickle cell patients with allo-immunization. 

In this report, the effect of double dose Epo on the red cell 
mass in a SCD patient with CKD was presented.

Case Presentation

The patient was a 35 year female diagnosed with 
sickle cell disease since childhood. She developed pre-
eclampsia with bilateral leg swelling and proteinuria with 
a rising blood pressure of 130/80mmHg by the 27th week 
and 140/90mmHg by the 29th week. She was severely 
anaemic with haemoglobin concentration (Hb) of 6.4g/dL. 
She was transfused with 2 units of packed cells. Her other 
haematological parameters were; white cell count- 12.9x 
109/L and platelet 538 x 109/L. The estimated GFR (CKD-
EPI) was 76mL/min/1.73m2, urinalysis showed pH 5, 
protein +++, blood positive, white cells 8-10 and red cells 
2-3 per high power field. Renal scan showed nephropathy 
involving the right kidneys in pregnancy. She was delivered 
by elective CS at 34 weeks due to a progressively rising blood 
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pressure of 140/100mmHg and persistent proteinuria. Post-
delivery her Hb continued to deteriorate, requiring repeated 
transfusion. Her renal function test has remained elevated 
with an estimated GFR of 37ml/min/1.73m2 at the 8th 
month post-delivery.

Following repeated transfusions she developed pan-
agglutination with possible alloimmunization and therefore 
required to be transfused every 4-6 weeks after each bout 
of transfusion. She was placed on oral steroids as well as 
subcutaenous erythropoietin 4,000 units 3 times weekly 
with oral ferrous sulphate, furosemide and Lisinopril for 3 
months with no change in her transfusion trend. She was 
placed on oral hydroxyurea as well as prednisolone also to 
no avail. On her last admission for transfusion 30 months 
after delivery she was commenced on a double-dose of 
Erythropoetin (8,000 units 3 times weekly) and her Hb 
appreciated 8.4g/dL, wbc-6.5 x 109/L and platelet – 389x 
109/L and she has not been transfused in the past 4 months 
though her GFR remains 32ml/min/1.73m2. 

Anaemia in chronic kidney disease (CKD) is usually 
secondary to reduction in erythropoietin production and in 
non-SCA patients is treated with Epo and iron therapy. This 
modality of treatment is usually not rewarding in patients 
with SCA and CKD. The pathogenesis of failure of this 
treatment failure has not been fully understood but may be 
due to the “inflammation-like” background which occurs in 
SCA. This then mimics, in part, the picture seen in anaemia 
of chronic disease, which in some cases does not respond 
to Epo therapy. Doubling the Epo dose was found to have 
helped overcome the resistance in this case.

Discussion 

Sickle cell anaemia is a chronic haemolytic state 
complicated by end organ damage due to vaso-occlusion [7]. 
This predisposes patients with severe disease to end organ 
damage and other chronic complications which may worsen 
their anaemia and increase their transfusion demand [8]. 
Repeated transfusions lead to consequent haemolytic 
transfusion reactions and complications. Chronic kidney 
disease in sickle cell worsens their anaemia and increases 
their transfusion needs as was observed in our index patient 
[2,9]. Early nephropathy, marked by micro-albuminuria 
is usually managed with angiotensin-converting enzyme 
inhibitors in patients living with sickle cell [10,11]. This 
was earlier instituted in the index patient and continued 
throughout. In CKD patients, erythropoietin (Epo) is routinely 
used to treat anaemia secondary to this condition. However, 
some degree of erythropoietin resistance has been observed 
in sickle nephropathy [4]. The case report showcases a 
typical case of sickle nephropathy who was not responding 
to standard doses of Epo. Several pathogenetic mechanisms 

have been proposed to cause this erythropoietin resistance 
in this scenario [12,13].

Sickle cell disease complicated with chronic kidney 
disease therefore contributes to the increased propensity 
to develop alloimmunization [3,14]. In our index patient 
the pregnant state and the peuperal stress might have 
contributed to the development or worsening of her 
nephropathy and consequent transfusion-dependence. 
Alloimmunization has also been observed in CKD patients 
following repeated transfusions and is therefore not peculiar 
to SCA patients [15,16]. Development of allo-antibodies 
is thought to be influenced and potentiated further by the 
inflammatory state observed in sickle cell [6]. The offending 
antibodies in alloimmunization have been noted to be anti-
Kell, RhE and Duffy antibodies in a previous studies [17,18]. 
The use of steroids is usually unrewarding and Eculizimab 
(a monoclonal antibody) may help in some situations [19]. 
The new monoclonal antibodies and rather expensive and 
were not available for the treatment of this patient. This 
development becomes inevitable in certain clinical scenarios 
as observed in our patient. Epo resistance has also been 
noted in CKD to be due to iron deficiency, inflammation, poor 
nutritional state and use of angiotensin receptor blockers 
[16].

Anaemia of chronic inflammation is also known to be 
erythropoietin resistant in most situations due to the high 
levels of hepcidin, a pro-inflammatory hormone, secreted by 
the liver. The action of hepcidin on the marrow macrophages 
leads to the so called “reticulo-endothelial iron block” which 
causes anaemia despite adequate plasma iron and Epo 
[18,20]. The levels of Epo in sickle cell patients has been noted 
not to be commensurate with the degree of anaemia in them 
[21]. This may imply that increase in Epo levels may still be 
able to initiate increased erythropoiesis in these situations. 
This mechanism may be responsible for the Epo-resistance 
observed in SCD patients, as sickle cell disease is also known 
to cause elevation of pro-inflammatory cytokines. Variations 
in dosing schedule of erythropoiesis stimulating agents (ESA) 
had been noted to impact on development of transfusion-
independence in patients with myelodysplastic syndrome 
[22]. Similar dosing schedules have not been routinely used 
in other situations where erythropoietin –resistance has 
been known to occur. In our index patient double he dose of 
Epo (8,000 IU) was given three times weekly in an attempt 
to override this resistance and this was successful in driving 
erythropoiesis and markedly reduce transfusion demand.

Conclusion

The use of higher doses of Epo may be beneficial in sickle 
cell anaemia patients requiring repeated transfusion to solve 
the issue of alloimmunization.
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