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in the post-transplant period known to suppress bone 
marrow activity include mycophenolate, azathioprine, 
and mammalian target of rapamycin inhibitors [2]. Val-
ganciclovir and cotrimoxazole used in infection preven-
tion or treatment also contribute to anaemia [2]. Dose 
reduction or cessation of immunosuppressants due to 
toxicity increases the risk of acute rejection, and with-
drawal of prophylactic medications increases the risk of 
infections. Rarer causes of anaemia after liver transplant 
include aplastic anaemia, graft versus host disease and 
lymphoproliferative disorders [2]. The aetiology of anae-
mia is likely to be multifactorial for many patients. In one 
study, the cause of anaemia was unidentifiable despite 
extensive investigation in 47% of patients [3].

The human polyomavirus is known to be associated 
with polyomavirus-associated nephropathy and ureteric 
stenosis, which occurs most commonly in renal trans-
plant patients. BK virus is known to replicate in epithelial 
urinary cells, and has a tropism to vascular endothelial 

Background
Anaemia post liver transplant is common, with rates 
ranging from 4.3 to 58% depending on criteria and time 
frame used to define anaemia [1, 2]. Common causes of 
anaemia post liver transplant include viral infections 
(such as Parvovirus B19 infection and cytomegalovirus); 
impaired renal function, and impaired bone marrow 
function due to toxicity of drugs used in the post-trans-
plant period. Immunosuppressant drugs commonly used 
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Abstract
Background While anaemia following liver transplant is common, anaemia in the context of BK viraemia is not a 
commonly recognised phenomenon.

Case presentation We present the case of 59-year old gentleman with severe anaemia in the context of BK viraemia 
and nephropathy following ABO incompatible liver transplant. Severity of anaemia appeared to correlate with high 
titres of BK virus in the serum. Bone marrow biopsy revealed hypocellular marrow with normal cytogenetics. Anaemia 
improved with treatment with cidofovir, intravenous immunoglobulin, reduction in immunosuppression and 
erythropoietin stimulating agent.

Conclusion To our knowledge, this is the first case of anaemia post liver transplant contributed to by BK viraemia.
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cells [4, 5]. BV virus also replicates in peripheral blood 
mononuclear cells [4], and there is increasing recogni-
tion of haematologic effects of the virus. A case of BK 
virus related haemophagocytic syndrome has occurred in 
a kidney transplant patient [6]. BK virus replication has 
been observed in the bone marrow and blood of kidney-
transplant patients [7, 8].

Here, we present a case of BK viraemia-associated 
anaemia post liver transplant.

Case presentation
A 59-year old Vietnamese-born man received an ABO-
incompatible orthoptic liver transplant for liver failure 
due to hepatitis B reactivation. Complications following 
transplant included acute kidney injury due to biopsy 
confirmed severe BK nephropathy of the native kidney 
with considerable interstitial inflammation. He had con-
current biopsy-proven cytomegalovirus colitis, and T-cell 
mediated rejection. Throughout the post-transplant 
course, relapsing normocytic normochromic anaemia 
occurred.

Diagnosis of biopsy-proven BK nephropathy (Figs.  1 
and 2) occurred twenty-two months post-transplant with 
754 976 copies/mL, which was previously reported in 
Transplantation [9]. At diagnosis, creatinine was 297 mg/
dL with an eGFR of 19 mL/min/1.73m2; and the hae-
moglobin was 73  g/L. After treatment of BK virus with 
reduction in immunosuppression and a 12-week course 
of cidofovir at a dose of 0.25  mg/kg, and treatment of 
CMV colitis with 7 days of intravenous ganciclovir fol-
lowed by oral valganciclovir at a renally adjusted dose, 
haemoglobin improved to a baseline of 100 g/L. His renal 
function also improved to a creatinine of 220 mg/dL and 
eGFR of 27 mL/min/1.73m2, which has been sustained 
since.

Two months later, five doses of intravenous methyl-
prednisolone were administered for biopsy confirmed 
mild acute T-cell mediated rejection, and tacrolimus was 
increased. Following this increase in immunosuppres-
sion, BK viraemia rose to 26 342 copies/mL and anae-
mia recurred with a haemoglobin of 60 g/L. His anaemia 
was treated with transfusion of one unit of packed red 

Fig. 1 Light microscopy of native renal biopsy (haemotoxylin and eosin stain, magnification x400) displaying enlarged tubular nuclei with viral inclusions
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blood cells, and haemoglobin increment was sustained 
with a second course of cidofovir and commencement 
of monthly methoxy polyethylene glycol-epoetin beta. 
Mycophenolate was then changed to everolimus.

Our patient had a stable course for ten months, dur-
ing which tacrolimus was ceased and mycophenolate was 
reintroduced to reduce the risk of calcineurin inhibitor 
nephrotoxicity.

Three years post-transplant, our patient was admitted 
after routine bloods revealed a haemoglobin of 38  g/L. 
There was a four week history of fatigue and shortness of 
breath, though no symptoms of blood loss. Examination 
did not show hepatosplenomegaly. The immunosuppres-
sive regime was everolimus 2 mg bd and mycophenolate 
1 g bd, and he remained on monthly erthropoietin stimu-
lating agent. Investigations demonstrated no abnormal-
ity of other cell lines, and renal and liver function were 
at the patient’s baseline. BK viraemia had recurred at 
12 700 copies/mL. There were no signs of haemolysis, 
myeloma screen was negative, CD59 + expression was 
normal, parvovirus IgM was negative and there was no 

CMV viraemia. Bone marrow biopsy showed moder-
ately hypocellular bone marrow with moderately reduced 
erythropoiesis and mild dysplastic features, reduced 
granulopoiesis, and dysplastic megakaryocytes thought 
to be due secondary to either drugs, infection or inflam-
mation. Retrospective staining for BK virus on the bone 
marrow aspirate was negative. The cytogenetics on the 
bone marrow were normal. The anaemia was treated with 
blood transfusion, four doses of intravenous immuno-
globulin, and a third course of cidofovir, and continuation 
of erythropoietin stimulating agent. The haemoglobin 
incremented to 118  g/L and mycophenolate dose was 
reduced. On completion of this course of cidofovir, the 
haemoglobin was 121 g/L and BK titre reduced to 5980 
copies/mL. BK virus quantification from transplant to 
present is seen in Fig. 3, and the relationship of BK virae-
mia following initial diagnosis to degree of anaemia is 
shown in Fig. 4.

Fig. 2 Abnormal tubular nuclei stained positive for SV-40 (polyomavirus) on immunoperoxidase (magnification x200)
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Discussion and conclusions
Classically, complications of polyomavirus include ure-
teric stenosis and polyomavirus associated nephropathy 
in renal transplant patients; and polyomavirus associated 
haemorrhagic cystitis in recipients of an allogeneic hae-
mopoietic stem cell transplant [4].

BK virus infection of the native kidney after liver trans-
plant is rare, though possibly underrecognised, with only 
three cases previously reported to the best of our knowl-
edge [9–11]. Recognition of haematological manifesta-
tions of polyomavirus are increasing. In humans, BK 
virus replication is known to occur in both blood and 
bone marrow [7, 8].

Our patient, who had not previously had acute epi-
sodes of anaemia, had repeated acute episodes of anae-
mia with contemporaneous high BK virus titres. In this 
case, relapse in degree of BK viraemia between periods of 
treatment with intravenous immunoglobulin and cidofo-
vir appeared to proceed presentations with severe symp-
tomatic anaemia. Anaemia also appeared to improve on 
treatment of BK viraemia with reduction in immuno-
suppression, and administration of intravenous immu-
noglobulin and cidofovir. While our patient’s anaemia is 
also contributed to by chronic renal impairment, there 

appears to be a temporal relationship of anaemia follow-
ing periods of high BK viral load.

As far as we are aware, this is the only documented 
case of anaemia post liver transplant with BK viraemia as 
a contributor.

Anaemia associated with BK viraemia post renal trans-
plant has previously been documented in a study of 72 
renal transplant recipients (Pambrun et al.), and two case 
reports [7, 12].

In a study by Pambrun et al., renal transplant recipients 
who presented for investigation of cytopenia we screened 
prospectively for BK virus in the blood and bone marrow. 
Bone marrow biopsy was performed when haemoglobin 
had decreased to < 11 g/dL, and/or neutrophil count was 
< 1000/mm3 and/or platelet count was < 120,000/mm3. 
BK viraemia was detected in the blood of 9 of 72 renal 
transplant recipients. Only 5 of these patients had BK 
virus replication in the bone marrow. Interestingly, BK 
virus replication was detected in the bone marrow of an 
additional three patients who had no detectable BK virus 
replication in the blood, therefore 8 of 72 patients (11.1%) 
exhibited bone marrow replication of the virus. Most of 
the patients who had BK virus detected in the marrow 
presented for investigation of neutropenia, and hypocel-
lularity of the myelopoietic line and blockade of granulo-
cyte maturation were the most common lesions observed 
in bone-marrow analyses [8]. Similar features were pres-
ent in our patient’s bone marrow aspirate, however retro-
spective testing for BK virus replication in our patient’s 
marrow was negative.

One case describes 17 year old renal transplant recipi-
ent who was treated for BK virus nephropathy presented 
with pancytopenia, with BK virus detected in blood and 
bone marrow at high viral loads. Graft nephrectomy and 
immunosuppression improved the cytopenias [7].

Another case describes anemia after renal transplant 
in the context of concurrent parvovirus B19 and BK 
viraemia [12]. Sharma et al. proposed that the anaemia 
was primarily associated with parvovirus rather than BK 
virus, as the peak plasma BK level in their case was 6234 
copies/mL, which is unlikely to cause any renal dysfunc-
tion or urological issue. This compares with a peak of 
754, 976 copies/mL in our case. Further, parvovirus B19 
infection has been more commonly recognised as a cause 
of anaemia post-transplant than polyomavirus.

The exact mechanism by which BK viraemia causes 
anaemia remains unclear. In mice with severe combined 
immunodeficiency, acquiring BK virus resulted in an 
acute haematological disorder causing haemorrhage, 
anaemia, thrombocytopenia and splenomegaly. Authors 
propose an indirect method of myeloproliferation such 
as secretion of growth factors or cytokines by virus-
infected cells [13]. Pambrun et al. speculate that BK virus 
infects granulocyte progenitors by trafficking through the 

Fig. 4 Relationship of haemoglobin and BK virus quantification since 
transplant

 

Fig. 3 BK Virus quantification since transplant
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cytoplasm toward the cell nucleus, where the uncoated 
viral genome utilises cellular machinery to replicate.

In summary, this is the first case of post-liver transplant 
anaemia, which is significantly contributed to by BK 
viraemia. The association of anaemia and BK virus rep-
lication in the marrow raises the need to consider bone 
marrow biopsy with staining for BK virus in resistant 
cases of anaemia post solid organ transplant, even in the 
absence of BK virus replication in the blood.
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