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Abstract
Anaemia after renal transplant occurs frequently and is often found to be multifactorial. After excluding vitamin deficiencies and 

inadequate treatment with erythropoietin, PRCA (pure red cell aplasia) should be ruled out. PRCA can be caused by various medications 
(e.g. antibiotics) or can be associated with parvovirus B19 infection or reactivation in immunosuppressed patients. Parvovirus B19-
associated PRCA is rare after renal transplantation but is believed to be underdiagnosed. Treatment consists of transfusion, reduction of 
immunosuppression and administration of intravenous immunoglobulin (IVIG). Patients should be closely monitored, as relapse is common. 

We present a case of a young woman with PRCA due to parvovirus B19 infection two years after renal transplantation. She was 
successfully treated with IVIG but suffered two relapses despite a significant reduction in immunosuppression. Both relapses occurred after 
an attempt to stop or reduce the IVIG treatment. It is unclear when and how to stop chronic IVIG treatment in relapsing PRCA.
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Introduction
Anaemia is a frequent finding in renal transplant patients 

and is often multifactorial [1]. We present the case of a young 
renal transplant patient with an acute and severe erythropoietin-
resistant anaemia that was caused by primary infection with 
human parvovirus B19. In immunosuppressed patients, 
parvovirus B19 infection can lead to a chronic pure red-cell aplasia 
(PRCA). Treatment consists of reducing immunosuppression and 
intravenous immunoglobulin (IVIG). Relapse remains common 
and in severe cases, like the case presented here, maintenance 
IVIG treatment is needed. When or how to stop this maintenance 
treatment is not known. We performed several attempts to 
withdraw the IVIG treatment, but they were all unsuccessful. Due 
to the rarity of this disease, there is no evidence-based guidance 
on how to treat these patients. International cooperation and 
pooling of available data is urgently needed to expand our 
knowledge on this disease and its optimal treatment. 

Case Report

Case description

A 38-year old woman was referred to the haematology 
department because of progressive anaemia. She was of North-

African descent and her prior medical history consisted of 
hypertension, hypothyroidism, peptic ulcer disease and end-
stage renal disease due to renal tuberculosis. She was treated 
with peritoneal dialysis for three years and haemodialysis for 
another two years after which she received a renal transplant 
from a deceased donor in December 2016. Her maintenance 
immunosuppressive regimen included 25 mg tacrolimus, 5 mg 
prednisolone and 2000 mg mycophenolate mofetil (MMF) daily. 
She was also treated with recombinant human erythropoietin 
(rhEpo), pantoprazole, levothyroxine and vitamin D supplements. 
She had a stable kidney function with a serum creatinine of 2.3 
mg/dl corresponding with an eGFR of 26 ml/min/1.73 m2 using 
the CKD-EPI equation. 

The patient had been in her usual state of health until four 
weeks prior to admission, when profound fatigue, chest pain 
and dyspnoea upon mild exertion (NYHA class 3) developed. 
She reported no fever or diaphoresis and did not have any other 
physical complaints. On examination she had a mildly elevated 
body temperature of 37.4°C but otherwise normal vital signs. 
There was a noticeable pallor. Examination of heart, lungs and 
abdomen was normal. There was no peripheral oedema and 
no cutaneous abnormalities or enlarged lymph nodes. The 
haemoglobin level was 5.5 g/dL (reference range, 11 to 14.4 g/
dL). Eight weeks earlier the level had been 11.5 g/dL. She was 
admitted to the haematology department and treated with 
packed red blood cell transfusions. 

Additional tests revealed profound normocytic normochromic 
anaemia with severe reticulocytopenia (Table 1). The white 
blood cell count was mildly reduced. Differentiation showed a 
mild lymphopenia. The platelet count was normal. There were 
no arguments for either intra- or extravascular haemolysis. Iron 
stores were adequate and levels of folic acid and vitamin B12 were 
within normal range. There was no history of recent blood loss 
and a gastroscopy was normal. The patient reported to adhere 
to her treatment regimen including the rh-Epo injections, which 
was confirmed by a normal endogenous erythropoietin level. 
Through levels for tacrolimus were non-toxic. Serum creatinine 
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was unchanged and liver function tests were normal. Pregnancy 
was excluded and thyroid levels showed an over-substitution of 
levothyroxine (Table 1).

Further diagnostic work-up consisted of additional blood 
tests and a bone marrow examination. Results are shown in 
Table 1. The bone marrow biopsy showed a normal cellularity 
and maturation of the myeloid and megakaryocyte lineage. 
Erythroblasts were strikingly scarce. This pattern confirmed 
the diagnosis of pure red cell aplasia (PRCA). Several abnormal 
erythroid cells were seen with a fine granular eosinophilic 

cytoplasm and a large nucleus containing eosinophilic viral 
inclusions that were surrounded by a clear halo (Figure 1). These 
giant pronormoblasts are pathognomonic for parvovirus B19 
infection [2].

Viral assays on peripheral blood were also performed. 
Quantitative polymerase chain reaction (PCR) amplification 
testing revealed a high viral load of parvovirus B19 DNA with a 
threshold cycle (Ct) of 15. Ct-values below 29 indicate a strong 
positive reaction because of abundant DNA in the tested serum 
sample (Figure 1).

Table 1: Laboratory evaluation on admission.
Analysis Unit Value Reference values

Haematology
Haemoglobin g/dl 5,5 -- 11,0-14,4
Haematocrit l/l 0,16 -- 0,350-0,410
Reticulocytes /1000 RBC 0,8 -- 4,40-15,50

Reticulocytes (absolute count) 109/l 1,6 -- 16-66
Leucocytes 109/l 2,59 - 3,45-9,76

Platelets 109/l 184 142-340
Direct Antiglobulin test IgG Negative

Direct Antiglobulin test C3-d Negative
Biochemistry

Creatinine mg/dl 2,30 + 0,52-1,04

eGFR (CKD-EPI equation) ml/
min/1,73m2 26,0 - 90,0-120,0

C-reactive protein mg/l 11,0 <10,0
Serum protein electrophoresis Normal

Albumin g/l 38,2 35-50,0
Bilirubin mg/dl 0,7 0,2-1,3

LDH U/l 642 + 313-618
Tacrolimus through level μg/l 5,7 5-20

Haptoglobin g/l 1,29 0,26-1,85
Folic Acid ng/ml 6,9 3,9-26,8

Vitamin B12 ng/l 336 197-771
Transferrin saturation % 91,6 + 15-50

Ferritin μg/l 418 + 6-137
Erythropoietin UI/l 399,5 98-620 for Hct of 20%

Thyroid Stimulating Hormone mU/l <0,02 - 0,30-3,90
fT4 pmol/l 31,0 + 10,0-28,2

β-HCG U/l <2,4
Serology

EBV anti-VCA IgG Positive
EBV IgM EIA Negative
CMV IgG EIA Positive

CMV IgM EIA Positive High avidity of IgG-antibodies suggesting 
infection of more than 3 months old.

HIV 1 + 2 Negative
Parvovirus B19 IgG Negative
Parvovirus B19 IgM Negative

Microbiology
PCR Human herpes virus 6 Negative

PCR EBV Negative
PCR CMV Negative

PCR Parvovirus B19 Positive. Threshold cycle: 15
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The patient was treated with blood transfusions and 
intravenous immunoglobulin (IVIG) at a total dose of 100 g (= 
2g/kg) administered over three consecutive days. This resulted 
in a prompt increase of the reticulocyte count and a subsequent 
rise in haematocrit. The MMF was temporarily paused but was 
later re-administered at a reduced dose. Relapse was diagnosed 
three months later, upon which a second course of IVIG was 
administered. Because of the early relapse despite reducing the 
dose of MMF and a much higher viral load than at diagnosis, 
maintenance IVIG therapy was started at a dose of 0.4g/kg/day 
every 4 weeks and therapy with MMF was stopped. Laboratory 
results showed a subsequent stabilisation of the haemoglobin but 
persistently low Ct values indicating a high concentration of viral 
DNA (Figure 2).

every month until 17 December, when the interval was prolonged 
to eight weeks. This immediately led to a second relapse. 

After nine months of stable haemoglobin values and 
systematically decreasing viral load assays, the IVIG interval was 
gradually extended to eight weeks. The patient soon developed 
a second relapse. Further reduction in immune suppression was 
not possible and IVIG therapy was re-administered and again 
continued at monthly intervals. How and when IVIG therapy 
should ideally be discontinued, is not known. We will attempt a 
new reduction in the frequency of IVIG treatment once the viral 
load has substantially decreased.

Discussion
We present an elaborate case history of a patient presenting 

with a clinically symptomatic relapsing parvovirus B19 infection. 
The presenting sign was severe anaemia. Anaemia is a frequent 
finding after renal transplantation with a reported incidence 
of 30 to 38.6% [1,3]. The most common cause is thought to be 
erythropoietin deficiency from poor endocrine allograft function 
and several risk factors have been identified [1]. As in the case 
of our patient, the finding of reticulocytopenia without vitamin 
deficiencies and despite adequate erythropoietin treatment 
should prompt a bone marrow examination to rule out PRCA. 

Pure red cell aplasia (PRCA) comprises hypoproliferative 
anaemia arising from the lack of red blood cell precursors in 
the bone marrow. Acquired PRCA can be primary or secondary. 
Primary acquired PRCA is characterized by an autoimmune 
destruction of the red blood cell precursors and is usually 
antibody-mediated. Secondary PRCA can be associated with 
underlying autoimmune diseases, certain infections, pregnancy, 
haematological malignancies, solid tumours and a number of 
drugs and toxic substances [4]. Patients usually present with a 
normocytic normochromic anaemia and an absolute reticulocyte 
count below 10.000/μL. The diagnosis is confirmed by normal 
cellularity and maturation of the myeloid and megakaryocyte 
lineage on bone marrow aspirate but an absence or near absence of 
erythroblasts. In parvovirus B19 infection giant pronormoblasts 
can be present. These are early red-cell progenitor cells in which 
the virus is actively replicating. 

In our patient PRCA was secondary to primary infection 
with human parvovirus B19. Parvovirus B19 belongs to 
the parvoviridae, a family of small DNA viruses. It is usually 
transmitted via respiratory droplets but can also be transmitted 
through infected blood products. It is ubiquitous and infection 
is most common in childhood [5]. After entering the respiratory 
tract and replicating in the nasopharyngeal lymphatic tissue, the 
virions enter the bloodstream and infect erythroid progenitor 
cells. Viral replication in these cells leads to cell lysis and the 
resulting viremia causes fever, malaise and myalgia. Infection 
and replication in the red cell precursors leads to a drop in 
circulating reticulocytes, which lasts two to five days in patients 
with a normal immune system. In healthy adult individuals most 
cases of parvovirus B19 infection are asymptomatic and the short 
and mild drop in haematocrit is usually not clinically significant. 
Patients with chronic haemolytic anaemia however, who rely 

Figure 1 Bone marrow biopsy section. Glycophorin C staining 
revealed decreased erythroid precursor cells. Arrows point out the 
giant pronormoblasts.
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Figure 2 Evolution of haemoglobin, relative reticulocyte count and 
parvovirus viral load.

Viral load is expressed as the PCR threshold cycle Ct, which 
is inversely proportional to the amount of viral DNA copies in 
serum. IVIG therapy was started on the sixth of February. The 
second dose of IVIG was administered during 24 to 27 April. 
Because of the fast relapse despite reducing the dose of MMF, 
monthly IVIG therapy was started and therapy with MMF was 
definitely stopped. Subsequent doses of IVIG were administered 
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on a chronic reticulocytosis to compensate for the increased 
haemolysis, develop a transient aplastic crisis after infection 
with parvovirus B19. Immune compromised patients develop 
a chronic or relapsing pure red cell aplasia due to the inability 
to mount a sufficient immune response and the subsequent 
persistent viral replication. Immune-mediated symptoms are 
not present until neutralising antibodies are formed or passively 
administered. This B19-associated PRCA is described not only 
in hematopoietic stem cell and solid organ transplant recipients 
[6-8], but also in oncologic and hematologic malignancies treated 
with immunosuppressive chemotherapy or rituximab [9,10], 
acquired immune deficiency syndrome (AIDS) and congenital 
immunodeficiency [11]. After establishing the diagnosis of PRCA, 
detection of B19 DNA in serum is the diagnostic test of choice. 
Treatment recommendations consist of immediate transfusion 
when needed, intravenous immunoglobulin therapy and a 
reduction or interruption of immune suppression whenever 
possible. IVIG therapy should be started without delay as it 
contains antibodies against parvovirus B19 and leads to a rapid 
decline in serum viral DNA. The optimal dose is unclear but the 
usual recommended dose is 2 g/kg divided over five consecutive 
days (400 mg/kg/d) [4]. It is advised to perform a baseline viral 
load assay following response to treatment. Patients should be 
closely monitored as relapse is common once passive immunity 
wanes and the host’s defence has not significantly improved [12]. 
When the haematocrit starts to fall, a new viral load assay should 
be performed to confirm the increased parvovirus viremia and 
a second course of IVIG should be administered. In rare cases 
monthly maintenance therapy with IVIG is needed [11] .

The true incidence of clinically significant parvovirus B19 
infection in renal transplant patients is not entirely clear but is 
reported to be as high as 23% to 38% in patients with persistent 
anaemia [13,14]. Analysis of the available case reports and 
series by Eid et al showed a median onset of clinically significant 
parvovirus B19 infection 1.75 months after transplantation 
with a broad range of 1 week to 96 months. Anaemia was the 
most common clinical manifestation (98.8%) but leukopenia 
and thrombocytopenia were also observed in 37.5 and 21.0 % 
of patients. Organ-specific syndromes were present in 11% of 
patients, being myocarditis, hepatitis, pneumonitis, collapsing 
glomerulopathy and thrombotic microangiopathy. Allograft loss, 
rejection or dysfunction was seen in 10.4% of patients [8]. 

Data about recurrence rate and prognosis are scarce. In the 
previously mentioned study of Eid et al. there was a recurrence 
rate of 34% in the 53 renal transplant patients [8]. In 2012 
Beckhoff et al. conducted a Medline search and identified 49 renal 
transplant patients with parvovirus B19-associated anaemia. 
They observed a similar relapse rate of 33% and relapse was more 
common in primary infection and patients who had received anti-
thymocyte globulin [15]. Parvovirus B19-associated PRCA can be 
a true chronic disease with up to nine described recurrences over 
a four-year period [16]. 

The optimal treatment of this chronic parvovirus B19-
associated PRCA is not known. It is unclear when to consider 
secondary prophylaxis with maintenance IVIG therapy, nor the 
optimal dosage or timing. When and how to subsequently stop 
or reduce this therapy, is even more unclear. Due to the very low 

incidence of this disease, prospective data that could answer 
these questions are missing and almost impossible to acquire. 
International cooperation and pooling of available retrospective 
data is needed to expand our knowledge on this disease and its 
optimal treatment. 

Conclusion
Anaemia is frequent after renal transplantation. We present 

the case of a young patient with a functioning kidney allograft, 
who developed an acute and severe erythropoietin-resistant 
anaemia. The diagnosis of pure red cell aplasia (PRCA) due 
to chronic parvovirus B19 infection was made based on the 
detection of viral DNA in peripheral blood and typical changes on 
bone marrow analysis.

Clinically significant parvovirus B19 infection and the 
associated PCRCA are generally considered a rare disease in the 
post-transplant period. The reported incidence is highly variable. 
Based on recent data suggesting higher incidence rates, it can be 
presumed to be under-diagnosed and treating physicians should 
have a high index of suspicion in acute or severe erythropoietin-
resistant anaemia in the post-transplant period. 

Treatment consists of transfusion, reduction of 
immunosuppression and administration of intravenous 
immunoglobulin (IVIG). Patients should be closely monitored, as 
relapse is common. If the reticulocyte count or the haemoglobin 
level starts to fall, a new viral load assay should be performed 
and patients should receive a second dose of IVIG and if possible, 
further reduction of immunosuppression. 

Relapse of parvovirus B19-associated PRCA occurs in 
about one third of renal transplant patients. Our patient 
experienced two recurrences despite a significant reduction 
of immunosuppression. The optimal treatment of this chronic 
parvovirus B19-associated PRCA is not known. When and how 
prophylactic IVIG therapy should be initiated and discontinued, 
is unclear. More data are urgently needed.
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