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Case Report
Erythropoietin antibody-mediated pure red cell aplasia: a
rare cause of anaemia in chronic kidney disease
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Introduction
Pure red cell aplasia (PRCA) is a rare form of acquired haematological disorder. Rapid
onset normochromic normocytic anaemia, low reticulocyte count and severe hypoplastic
erythroid lineage with normal other cell lines in the bone marrow is the classical picture
of PRCA [1]. Anaemia in a patient with chronic kidney disease could be due to several
factors such as impaired production of erythropoietin, iron deficiency
(functional/absolute), Vitamin B12 and folic acid deficiency, suboptimal dialysis or
gastrointestinal blood loss [2]. The incidence of erythropoietin antibody-mediated PRCA
is 0.02-0.03 per 10000 patient-years [3]. The incidence was noted to be increasing
between 1998-2002 [4]. The aetiology of PRCA could be congenital (Diamond Blackfan
syndrome) or acquired (including viral infections, lymphoid and plasma cell disorders,
autoimmune conditions, pregnancy and certain medications) [5]. Here we report a
patient with erythropoietin antibody-induced PRCA.

Case history
A 69-year-old male with type 2 diabetes, hypertension and coronary heart disease was
admitted to the medical ward with a history of exertional tiredness. On examination, he
was pale. The rest of the systemic examination was unremarkable. A complete blood
count revealed a Hb of 7.9g/dl with a normal MCV (81fl) and normal other cell lines.
Ultrasound abdomen confirmed chronic kidney disease as evidenced by increased
echogenicity of both kidneys. Peripheral blood film showed anaemia of chronic disease
with marked rouleaux formation. His ESR was 60 mm/hour. A myeloma workup, including
urine for Bence Jones protein from three early morning samples, skeletal survey and
serum ionized calcium, were within normal limits. Serum protein electrophoresis was in
favour of chronic inflammation. Serum ferritin was high (322ng/ml). On further
questioning, he denied a history of per rectal bleeding or melaena. The dietary pattern
was of an average Sri Lankan rice-based diabetic diet with good nutritious value. He was
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treated with two units of blood and a weekly 4000u s/c erythropoietin injection. Aspirin
therapy was withheld and he underwent a gastroduodenoscopy, which was
unremarkable. He was reviewed in the medical clinic monthly and his hemoglobin was
stable between 9 to 10 g/dl for a period of nine months.
Subsequently, he was admitted to the ward with severe exertional tiredness and chest
pain. On physical examination, he was noted to have severe pallor. A vigilant search for
an occult bleeding site was sought with upper gastroduodenoscopy and colonoscopy but
no identifiable source was found. He was again transfused with 4 units of blood. In the
first week of July 2020, he was admitted again with a similar complaint and the Hb was
3.2 g/dl, HCT 10.6%, MCV 86fl and the other cell lines were consistently normal.
Reticulocyte count was 0.01%, LDH 212U/l and serum direct and indirect bilirubin were
within the normal range. A summary of biochemical results is shown in Table 1.
We proceeded with bone marrow examination (Figure 1) which showed a normocellular
marrow with marked erythroid hypoplasia suggestive of pure red cell aplasia (PRCA) and
it was suggested to exclude underlying lymphoma / lymphoproliferative disorder or druginduced aplasia. Contrast-enhanced imaging of the chest, abdomen and pelvis was done
with precautionary measures and revealed bilateral perinephric fat stranding in the
kidney suggesting pyelonephritis or chronic renal parenchymal disease. However, it failed
to show evidence of organomegaly, lymphadenopathy or solid organ malignancy. As a
workup to exclude secondary causes of erythroid hypoplasia, ANA, rheumatoid factor,
Parvo B19 IgG, EBV IgG, CMV IgG and repeated myeloma screen was done and proved
negative. Erythropoietin induced antibodies was thought to be the culprit and withheld
and he was commenced on prednisolone 40mg along with azathioprine 50mg daily.

Figure 1: Pure red cell aplasia. Leishman stain × 40 Morphological features in
marrow aspiration showing severe erythroid hypoplasia with normocellular
granulopoiesis and megakaryopoiesis.
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Table 1: The biochemical profile with the course of the illness.
Biochemical investigations
September
June
2019
2020
Full blood count
White cell count (4-10×109/l)
7.09×103
10.1
9
Abs.Neutrophils (2-7×10 /l)
6.18
9.2
Abs.Lymphocytes (1-3×109/l)
0.58
0.7
9
Abs.Eosinophil(0.04-0.6×10 /l)
0.01
0.02
Abs.Basophil(0.0-0.09 ×109/l)
0.03
0.05
Haemoglobin (130-170g/l)
79
38
HCT(0.40-0.50)
32
24
MCV (83-101fL)
81
84
12
Red cell count (4.5-5.5×10 /l)
4.4
3.2
Platelets (150-410×109/l))
209
221
Reticulocyte
LDH (U/L)
Inflammatory markers
ESR (1st hour)
CRP (0-3.0mg/L)
Renal functions tests
Blood urea (2.5-6.4 mmol/L)
Serum Creatinine (62-115µmol/L)
Serum electrolytes
Serum sodium (135-145 mmol/L)
Serum Pottasium (3.5-5.0 mmol/L)
Serum Calcium (8.6-10.2 mg/dL)
Serum Phophorus (2.6-4.5 mg/dL)
Liver Profile
Serum AST (0-45 U/L)
Serum ALT (0-35 U/L)
Serum bilirubin (0-17.1µmol/L)
Serum protein (6.4-8.3g/dL)
Serum albumin
Serum globulin
Urine full report
Protein (+)
Pus cells (/HPF)
Red cells (/HPF)
Active sediment (+)
Serum ferritin

July
2020
9.82
8.83
0.81
0.05
0.06
32
10.6
86
0.4
178

2
180

-236

0.01
212

60
6

55
9

48
12

7

6.8

7.2

259

235

260

142
4.6
9.9
3.8

144
4.4
9.8
4.2

148
4.2
10.1
4.4

32
34
0.6
6.5
4
2.9

42
40
0.8
6.9
4
2.9

36
38
0.7
7.1
4.1
3

+
10-15
1-3
-322ng/dl

----392ng/ml

+
10-12
3-5
-600

Discussion
The mechanism of drug-induced PRCA is mostly unexplained in the medical literature but
erythropoietin induced PRCA is well explained by autoimmunity or antibody-mediated
mechanisms [2]. Five main factors determine the pathogenesis of erythropoietin
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mediated PRCA. The first factor is patient-related such as genetics, age, sex, comorbid
condition and medication [4]. HLA DR B19, male sex, age>60 years are high risk. The
second factor is the route of administration; a subcutaneous injection is more
immunogenic than intravenous injection because antigen-presenting cells are more
concentrated in the skin and erythropoietin is available for a long duration
subcutaneously [6]. Duration of treatment would be the third factor [6]. If the patient is
treated with erythropoietin for 3 to 6 or more months, the risk of developing an anti
erythropoietin antibody is higher. Breaking the cold chain with improper handling or selfhandling and product-related factors are the 4th and 5th factors respectively [6]. In this
particular patient, age > 69 years, male sex and subcutaneous injection given for more
than 9 months were risk factors in favor of erythropoietin induced antibody mediated
PRCA.
Three assay types are available to identify anti-erythropoietin antibodies,
radioimmunoprecipitation assay, ELISA, and surface plasmon resonance procedure [5]. A
major limitation of this report was our inability to demonstrate such evidence due to the
unavailability of such high-profile investigations in Sri Lanka.
In this patient, the diagnosis of erythropoietin induced red cell aplasia could be
convincingly made based on the following features. A typical presentation with a rapid
drop in haemoglobin, becoming transfusion-dependent, Peripheral blood film showing
normochromic normocytic anaemia with reduced reticulocyte count(<1000/µl) and bone
marrow showing normal other cell lines with severe erythroid hypoplasia or absent
erythropoiesis [5]. Secondary causes of pure red cell aplasia, including viral-induced
PRCA, were reasonably excluded by Hepatitis B, C, HIV, parvo B19, cytomegalovirus and
HSV screening. To exclude an autoimmune aetiology, ANA, rheumatoid factor and serum
protein electrophoresis was done and a skeletal survey was performed to exclude
multiple myeloma [1]. Serum LDH, ultrasonography of abdomen and CECT chest,
abdomen and pelvis to exclude lymphoma, thymoma and other solid organ malignancy
were also normal.
Once the clinical diagnosis of erythropoietin-induced red cell aplasia was made, it was
withheld immediately and spontaneous recovery was awaited. However, the chances of
recovery was remote (<2%) [5]. Red cell transfusion according to symptoms and
immunosuppressive therapy with prednisolone 1mg/kg or cyclosporine A, singly or
combined, are the other treatment options [1]. The recovery rate is 87% if prednisolone
and cyclosporine A are used as treatment [5]. Recovery is expected to happen within
three months of initiating treatment. Kidney transplantation is another option [6]. This
patient was commenced on prednisolone 40mg daily along with azathioprine and
haemoglobin became static and he became less transfusion dependent during follow-up.

Conclusion
The treating physician should always bear in mind the possibility of erythropoietininduced antibody-mediated pure red cell aplasia as a possibility in a patient treated with
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erythropoietin presenting with refractory anemia after ruling out other secondary causes
of pure red cell aplasia. Treatment options for this rare condition include avoidance of
erythropoietin, immunosuppressive therapy, and renal transplantation.
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