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Key clinical message
PB19 infection should be considered an uncommon cause of posttransplant ane-
mia in renal transplant recipients, particularly those whose anemia is not associ-
ated with common etiologies. IVIG treatment and reduced immunosuppression 
could be beneficial.

Abstract
Parvovirus B19-associated relapsing anemia is rare in kidney transplant recipi-
ents. Herein, we report a case of relapsed anemia due to parvovirus B19 infection 
in a 53-year-old woman 18 months after kidney transplantation. The patient pre-
sented with palpitations, shortness of breath, dizziness, weakness, and lethargy. 
Early laboratory findings showed a WBC count of 6.000/μL, RBC count of 1.89/
μL, hemoglobin (Hb) 3.5 g/dL, hematocrit (Hct) 15%, platelet count 266.000/μL, 
MCV 89, reticulocyte count 0.8%, and serum iron 221 μg/dL. Upon further evalua-
tion, the RT-PCR test for BK polyomavirus and cytomegalovirus (CMV) was nega-
tive, while the parvovirus B19 RT-PCR was positive. The patient was treated with 
blood transfusion and IVIG 25 g daily for 5 days. Two months after discharge, the 
patient presented, complaining of palpitation, shortness of breath, and dizziness, 
with RBC 2.7/μL, Hb 6.5 g/dL, Hct 25%, and MCV 85. Again, the CMV RT-PCR 
was negative, while the parvovirus B19 RT-PCR was positive. Tacrolimus and 
mycophenolic acid were stopped, and IVIG 25 g daily for 5 days was administered. 
Consequently, her Hb level increased to 9 g/dL, and the patient was discharged 
with prednisolone 5 mg daily and cyclosporine 50 mg daily instead of tacrolimus. 
Viral infection, particularly PB19 infection, should be considered in the differen-
tial diagnosis of posttransplantation anemia in KTRs. IVIG treatment and modi-
fication of immunosuppressive medications are suggested standard therapies for 
such patients. The function of transplanted kidneys should be carefully moni-
tored during treatment.
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1   |   INTRODUCTION

Anemia is a posttransplant complication reported in 
25%–50% of kidney transplant recipients (KTRs). It is a 
significant risk factor for the leading cause of death, car-
diovascular disease, among KTRs.1 Kidney transplant 
patients are more prone to infections due to taking immu-
nosuppressive (IS) drugs. Parvovirus B19 (PB19), a single-
stranded DNA virus of the Parvoviridae family,2 has been 
reported to infect up to 65% of KTRs following transplan-
tation. Anemia is a rare but expected finding of PB19 in-
fection in KTRs due to the lysis of erythroid progenitor 
cells (EPCs) through viral lytic replication.3 Intravenous 
immunoglobulin (IVIG) treatment (administration of 
PB19-IgG antibodies) is shown to be a successful treat-
ment for PB19-associated anemia. However, relapsing 
anemia related to PB19 is highly uncommon, occurring 
in almost 33% of patients treated with IVIG.4 Here, we 
presented in detail a case of PB19-associated relapsing 
anemia in a KTR woman 18 months after transplantation. 
Further, we reviewed the pertaining literature during the 
past decade.

2   |   CASE PRESENTATION

The patient was a 53-year-old woman who presented to 
Shariati Hospital, Tehran, Iran, with complaints of pal-
pitations, shortness of breath, dizziness, weakness, and 
lethargy. The patient did not complain of nausea, vom-
iting, cough, fever, or oliguria. She was a known case of 
end-stage renal disease (ESRD) of unknown origin and 
underwent a kidney transplant from a deceased donor 
18 months prior. Her medical history included hypothy-
roidism, hypertension, and two episodes of preeclampsia, 
which resulted in preterm labor. The patient was on pred-
nisolone 7.5 g daily, tacrolimus 1.5 g BD, mycophenolic 
acid 360 mg BD, levothyroxine 0.1 mg daily, carvedilol 
6.25 mg BD, furosemide 20 mg BD, sitagliptin/metformin 
50/500 mg BD, and Nephrovite daily.

Early laboratory findings showed a white blood cell 
(WBCs) count of 6.000/μL, red blood cells (RBCs) count 
of 1.89/μL, hemoglobin (Hb) 3.5 g/dL, hematocrit (Hct) 
15%, platelet count 266.000/μL, mean corpuscular volume 
(MCV) 89, reticulocyte count 0.8%, erythrocyte sedimen-
tation rate (ESR) 119 mm/h, C-reactive protein (CRP) 
49 mg/L, lactate dehydrogenase (LDH) 724 IU/L, creatine 
phosphokinase (CPK) 26 IU/L, blood urea nitrogen (BUN) 

38 mg/dL, creatinine (Cr) 2.5 mg/dL, albumin 3.7, Ca 8.5, 
P 3.4, bilirubin (total: 1.1 and direct: 0.32 mg/dL), serum 
iron (SI) 221 μg/dL, total iron-binding capacity (TIBC) 
200 μg/dL, ferritin more than 1200 ng/mL. Serum and 
urine protein electrophoresis (SPEP/UPEP) results were 
normal, vitamin B12 and folate serum levels were nor-
mal, and the direct and indirect Coombs test was negative. 
Real-time polymerase chain reaction (RT-PCR) for BK 
polyomavirus and cytomegalovirus (CMV) was negative, 
while the PB19 RT-PCR was positive.

The patient was treated with a blood transfusion and 
IVIG (25 g daily for 5 days). Thus, she was discharged with 
Hb 8.6 g/dL and home-use medicines of erythropoietin, 
ferrous sulfate, and Nephrovite. Three weeks later, during 
her clinical follow-up, she was clinically stable with Hb 
10.8 g/dL, Cr 1.5 mg/dL, and a negative RT-PCR test of 
PB19. Two months after hospitalization, the patient was 
referred to the emergency department of our hospital with 
complaints of palpitations, shortness of breath, and diz-
ziness. Her vital signs were normal (pulse rate, 90 beats/
min; respiratory rate, 12 breaths/min; blood pressure, 
130/80 mmHg). The blood tests revealed WBC 8.000/μL, 
RBC 2.7/μL, Hb 6.5 g/dL, Hct 25%, MCV 85, platelet count 
300.000/μL, Cr 2 mg/dL, and other biomarkers were nor-
mal. Again, the CMV RT-PCR result was negative, whereas 
the PB19 RT-PCR result was positive.

In the clinical management of the patient, the drugs 
that she normally used were first modified. Treatment 
with tacrolimus, mycophenolic acid, sitagliptin, and met-
formin was discontinued. IVIG (25 g daily for 5 days) was 
administered. Consequently, her Hb and Cr levels were 
9 and 2 mg/dL, respectively. The patient was discharged 
with prednisolone 5 mg daily, cyclosporine 50 mg in the 
morning and 75 mg at night daily, epoetin alfa 5000 UI 
three times a week, linagliptin 5 g daily, and ferrous sul-
fate/folic acid 60/0.4 mg daily.

3   |   DISCUSSION

KTRs are more sensitive to infectious diseases, especially 
during the first year after transplantation, due to the use 
of IS drugs, such as anti-thymocyte globulin (ATG), to 
prevent acute rejection and maintain an IS regimen to 
prevent graft failure. PB19 has been demonstrated as one 
of the most common opportunistic viral infections dur-
ing the first year after renal transplantation, right behind 
CMV and EBV.5 PB19 tendentiously infects human EPCs, 
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replicates them, and then lyses the EPCs.6,7 Erythropoie-
sis pauses for approximately 1 week during the viremic 
phase, with no significant clinical manifestations. It be-
gins again with the production of neutralizing antibodies 
against the virus.8

However, immunocompromised patients may expe-
rience persistent infection owing to insufficient antiviral 
antibody production, leading to pure red blood cells apla-
sia (PRCA).9 Fever, rash, arthralgia, normochromic nor-
mocytic anemia, and lack of response to erythropoietin 
are the most common manifestations of PB19 infection 
in immunosuppressed patients.10 PB19 infection may in-
volve other organs, leading to myocarditis, pneumonitis, 
hepatitis, and graft failure.3,11 In our patient, the clini-
cal suspicion of erythrocyte-involving infection, such as 
PB19, was raised due to the decrease in erythrocyte levels 
as well as the lack of evidence of common causes of ane-
mia, including gastrointestinal or urinary bleeding, hemo-
lysis, or malnutrition.

Respiratory tract infections, blood transfusions, viral 
reactivation, and transplanted organs are possible routes 
of PB19 transmission in KTRs. Capenko et al. investigated 
the prevalence of PB19 infection among renal transplant 
donors and recipients and revealed that an active viral in-
fection remarkably caused severe anemia posttransplan-
tation anemia.12 The risk factors associated with PB19 
infection must be taken into account to help the early 
detection of the cause of anemia in KTRs. Boaek et al. 
detected the correlation between kidney graft from a de-
ceased donor, tacrolimus treatment, and low Hb levels 
with the PB19 infection within the first year post-renal 
transplantation.13 Laboratory methods that directly de-
tect the virus, such as RT-PCR, are more sensitive than 
antibody assays recommended for immunocompromised 
patients.14 If RT-PCR is negative, but there is still strong 
clinical suspicion, bone marrow biopsy can aid in the di-
agnosis by showing giant pronormoblasts with inclusion 
bodies.3 In our case, the suspicion of PB19 infection was 
confirmed by RT-PCR at both times.

Passive immunization with IVIG treatment has been 
shown to be effective in first-line management of PB19-
related PRCA. It is usually recommended to start IVIG 
treatment at an initial dose of 400 mg/kg for at least 
5 days, which can be repeated if the infection recurs.15,16 
The second line in the management of KTR patients with 
PB19-related anemia is the modification of their used IS 
regimen. Nevertheless, there is a risk of acute rejection of 
kidney graft in the case of reduced immunosuppression 
particularly during the first year after transplantation. Dis-
continuation of tacrolimus or switching to cyclosporine 
was suggested as part of the treatment strategy. Moudgil 
et al. presented a case of PB19-related graft failure in a 
KTR patient whose infection was cured after the cessation 

of tacrolimus.17 Wong et al. reported the failure of re-
peated courses of IVIG therapy for PRCA associated with 
PB19 infection in a KTR treated with tacrolimus.18 Fur-
thermore, several studies have shown rapid improvement 
after substituting tacrolimus with cyclosporine in patients 
with tacrolimus-mediated PRCA.15,19,20 The patient's Hb 
level would improve on average after 4 weeks. Our patient 
was treated with 25 g IVIG for 5 days, cessation of tacroli-
mus and mycophenolic acid, and using cyclosporine. His 
Hb level was almost normal after 3 weeks.

During the past decade, several studies have reported 
persistent or recurrent anemia related to PB19 infection 
in KTRs which are different in some aspects of clinical 
course, treatment, and IS medications. Altheaby et al. pre-
sented the three cases of relapsing sever normochromic 
normocytic anemia (Hb <6 mg/dL) due to PB19 infection 
diagnosed by positive RT-PCR during the first 6 months 
after renal transplantation. They found IVIG treatment in 
conjunction with limiting IS medication to be beneficial.21 
Persistent unexplained anemia for 2 months after living 
kidney transplantation was diagnosed to be related to 
PB19 infection, confirmed by RT-PCR and bone marrow 
biopsy. Three weeks IVIG treatment resolved the anemia 
completely.10 Tiong et al. reported a severe complication, 
splenic rupture, following IVIG treatment for persistent 
anemia due to PB19 infection. A splenectomy was per-
formed and PB19-infected cells were identified within the 
spleen.22

Inoue et al. demonstrated a donor-transmitted PB19 
infection that caused a refractory anemia posttransplanta-
tion. The PB19 infection of allograft was confirmed by im-
munoperoxidase staining of renal tubules and remission 
resulted after administration of standard therapy.23 Kaya 
et al. presented a case of severe recurrent PRCA (with 
Hb 5 mg/dL) three times over 1 year after transplantation 
without renal dysfunction who responded well to IVIG 
and change of tacrolimus to cyclosporine.24

Gang et al. reported a case of recurrent PB19-related 
PRCA during 1-year post-renal transplantation, with 
7 months duration between two anemic episodes. Although 
reducing tacrolimus with IVIG treatment improved the 
clinical condition at the first episode of anemia, ultimately 
switching from tacrolimus to cyclosporine improved the 
anemia and decreased the PB19 viral load.25 Changing 
from tacrolimus to everolimus, a mTOR inhibitor, was 
found favorable for a KTR with recurrent anemia associ-
ated with chronic PB19 infection who did not first bene-
fit from standard therapy.26 However, Nowacka-Cieciura 
et al. showed that the effectiveness of everolimus requires 
more studies. They reported recurrent PB19-related PRCA 
in a woman with simultaneous pancreas and renal trans-
plantation. After improvement of the first anemic episode 
with discontinuation of mycophenolate mofetil, red-cell 
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transfusions, and subcutaneous immunoglobulins, they 
added low doses of everolimus to benefit its antiviral po-
tential. But, 3 months later the PRCA relapsed and after 
withdrawal of everolimus and administration of the stan-
dard therapy the patient improved completely.27

Our case report may highlight significant implica-
tions in the clinical management of KTR patients with 
PB19-related relapsing anemia. The screening for PB19 
in kidney transplant donors and recipients can prevent 
posttransplant infections and consequent complications. 
The baseline immunosuppression protocol of KTR should 
be lowered in such patients to benefit the potential of 
the immune system against PB19 infection. The cellular 
immune response is essential to establish protective im-
munity against PB19. However, the IS regimen should 
be modified based on the patient's medical history, clin-
ical observation, and case-by-case to control the risk of 
graft rejection. In cases of recurrent PB19 infection, the 
patients should be monitored closely after the first treat-
ment with IVIG to provide protection from recurrence as 
the IVIG effects vanish. The decision about the role of IS 
drugs such as tacrolimus in developing the PB19-related 
PRCA requires more experimental and clinical studies. 
In conclusion, Physicians should be aware of PB19 infec-
tion as an underestimated cause of PRCA in KTRs post-
renal transplantation irrespective of IS protocol or types 
of donor.

AUTHOR CONTRIBUTIONS
Fatemeh Yaghoubi: Conceptualization; investigation; 
project administration; writing – review and editing. Da-
vood Dalil: Data curation; software; supervision; writing 
– original draft; writing – review and editing. Farnaz Ta-
vakoli: Conceptualization; investigation; writing – review 
and editing. Seyyed Mohammad Hosseini: Writing – 
original draft; writing – review and editing.

ACKNOWLEDGMENTS
The authors thank the patient and her family because of 
their collaboration.

FUNDING INFORMATION
The authors received no financial support for this study.

CONFLICT OF INTEREST STATEMENT
The authors declare that they have no conflicts of interest.

DATA AVAILABILITY STATEMENT
None.

ETHICS STATEMENT
The Research Ethics Committee of Tehran University of 
Medical Sciences approved all procedures performed in 

the current study with the approval number: IR.TUMS.
SHARIATI.REC.1402.013. The patient expressed her in-
formed consent through a written form.

CONSENT
Written informed consent was obtained from the patient 
to publish this report in accordance with the journal's pa-
tient consent policy.

ORCID
Fatemeh Yaghoubi   https://orcid.
org/0000-0003-3120-7111 
Farnaz Tavakoli   https://orcid.
org/0000-0001-6171-1488 

REFERENCES
	 1.	 Mix TCH, Kazmi W, Khan S, et al. Anemia: a continuing 

problem following kidney transplantation. Am J Transplant. 
2003;3(11):1426-1433.

	 2.	 Heegaard ED, Petersen BL, Heilmann CJ, Hornsleth A. 
Prevalence of parvovirus B19 and parvovirus V9 DNA and anti-
bodies in paired bone marrow and serum samples from healthy 
individuals. J Clin Microbiol. 2002;40(3):933-936.

	 3.	 Eid AJ, Brown RA, Patel R, Razonable RR. Parvovirus B19 in-
fection after transplantation: a review of 98 cases. Clin Infect 
Dis. 2006;43(1):40-48.

	 4.	 Beckhoff A, Steffen I, Sandoz P, Hirsch HH, Schaub S. Relapsing 
severe anaemia due to primary parvovirus B19 infection after 
renal transplantation: a case report and review of the literature. 
Nephrol Dial Transplant. 2007;22(12):3660-3663.

	 5.	 Porignaux R, Vuiblet V, Barbe C, et al. Frequent occurrence of 
parvovirus B19 DNAemia in the first year after kidney trans-
plantation. J Med Virol. 2013;85(6):1115-1121.

	 6.	 Young N, Mortimer P. Viruses and bone marrow failure. Blood. 
1984;63(4):729-737.

	 7.	 Yaghoubi F, Tavakoli F, Dalil D, Akhavan M, Abbasloo S. 
COVID-19 outcomes in kidney transplant recipients receiving 
a combination of sofosbuvir-daclatasvir treatment; a single-
center study. J Renal Inj Prev. 2023;x(x):e32130. doi:10.34172/​
jrip.2023.32130

	 8.	 Pattison J. Diseases caused by the human parvovirus B19. Arch 
Dis Child. 1988;63(12):1426-1427.

	 9.	 Frickhofen N, Chen Z, Young N, Cohen B, Heimpel H, Abkowitz 
J. Parvovirus B19 as a cause of acquired chronic pure red cell 
aplasia. Br J Haematol. 1994;87(4):818-824.

	10.	 Pakkyara A, Jha A, Al Salmi I, et al. Persistent anemia in a kid-
ney transplant recipient with parvovirus B19 infection. Saudi J 
Kidney Dis Transpl. 2017;28(6):1447.

	11.	 Yarmohamadi M, Yaghoubi F. Parvovirus: uncommon causes 
of anemia and kidney failure in a kidney transplant patient. 
Nephro-Urology Monthly. 2021;13(3):e112713.

	12.	 Čapenko S, Kozireva S, Folkmane I, Bernarde K, Rozentāls R, 
Murovska M. Anemia as a complication of parvovirus b19 in-
fection in renal transplant recipients. Medicina. 2012;48(6):44.

	13.	 Baek CH, Kim H, Yang WS, Han DJ, Park SK. Risk factors and 
long-term outcomes of parvovirus B19 infection in kidney 
transplant patients. Transpl Infect Dis. 2017;19(5):e12754.

https://orcid.org/0000-0003-3120-7111
https://orcid.org/0000-0003-3120-7111
https://orcid.org/0000-0003-3120-7111
https://orcid.org/0000-0001-6171-1488
https://orcid.org/0000-0001-6171-1488
https://orcid.org/0000-0001-6171-1488
https://doi.org/10.34172/jrip.2023.32130
https://doi.org/10.34172/jrip.2023.32130


      |  5 of 5YAGHOUBI et al.

	14.	 Mathias RS. Chronic anemia as a complication of parvovirus 
B19 infection in a pediatric kidney transplant patient. Pediatr 
Nephrol. 1997;11:355-357.

	15.	 Choi S-H, Chang S-P, Won J-C, et al. A case of persistent ane-
mia in a renal transplant recipient: association with parvovirus 
B19 infection. Scand J Infect Dis. 2002;34(1):71-75.

	16.	 Pabisiak K, Stępniewska J, Ciechanowski K. Pure red cell apla-
sia after kidney transplantation: parvovirus B19 culprit or coin-
cidence? Ann Transplant. 2019;24:123-131.

	17.	 Moudgil A, Shidban H, Nast CC, et al. Parvovirus B19 infection-
related complications in renal transplant recipients: treat-
ment with intravenous immunoglobulin. Transplantation. 
1997;64(12):1847-1850.

	18.	 Wong TY, Chan PK, Leung C, Szeto C-C, Tam JS, Li PK. 
Parvovirus B19 infection causing red cell aplasia in renal trans-
plantation on tacrolimus. Am J Kidney Dis. 1999;34(6):1132-1136.

	19.	 Suzuki S, Osaka Y, Nakai I, et al. Pure red cell aplasia induced 
by FK506. Transplantation. 1996;61(5):831-832.

	20.	 Misra S, Moore TB, Ament ME, Busuttil RW, McDiarmid SV. 
Red cell aplasia in children on tacrolimus after liver transplan-
tation. Transplantation. 1998;65(4):575-577.

	21.	 Altheaby A, Alotaibi M, Alajlan N, et al. Parvovirus B19 infec-
tion due to over immunosuppression in kidney transplant recip-
ients: case reports and literature review. Case Rep Transplant. 
2021;2021:1-5.

	22.	 Tiong M, Casan J, McLean C. Atraumatic splenic rupture fol-
lowing IVIg for parvovirus B19 pure red cell aplasia post renal 
transplant. Transpl Infect Dis. 2019;21(2):e13045.

	23.	 Inoue D, Oda T, Iwama S, et al. Development of pure red 
cell aplasia by transmission and persistent infection of 

parvovirus B19 through a kidney allograft. Transpl Infect Dis. 
2021;23(1):e13462.

	24.	 Kaya B, Paydas S. Recurrence of pure red cell aplasia in a kid-
ney transplant recipient due to reactivation of parvovirus B19 
infection despite two cycles of intravenous immunoglobulin 
therapy. Exp Clin Transplant. 2019;17(Suppl 1):195-197.

	25.	 Gang S, Park S, Min SI, et al. Recurrent parvovirus B19 
infection-associated pure red cell aplasia in a kidney transplant 
patient. Korean J Transplant. 2020;34(3):199-203.

	26.	 Rodríguez-Espinosa D, Esforzado N, Hermida E, et al. A case of 
recurrent anemia due to chronic parvovirus B19 infection in a 
kidney transplant recipient. Can everolimus make a difference? 
CEN Case Rep. 2021;10(3):388-392.

	27.	 Nowacka-Cieciura E, Karakulska-Prystupiuk E, Żuk-Wasek 
A, Lisik W, Basak GW, Durlik M. Pure red cell aplasia re-
lated to parvovirus B19 infection in simultaneous pan-
creas and kidney recipient: a case report. Transplant Proc. 
2020;52(8):2539-2543.

How to cite this article: Yaghoubi F, Dalil D, 
Tavakoli F, Hosseini SM. Relapsing anemia 
associated with parvovirus B19 infection in a 
kidney transplant recipient: A case report and 
review of the literature. Clin Case Rep. 
2023;11:e7906. doi:10.1002/ccr3.7906

https://doi.org/10.1002/ccr3.7906

	Relapsing anemia associated with parvovirus B19 infection in a kidney transplant recipient: A case report and review of the literature
	1|INTRODUCTION
	2|CASE PRESENTATION
	3|DISCUSSION
	AUTHOR CONTRIBUTIONS
	ACKNOWLEDGMENTS
	FUNDING INFORMATION
	CONFLICT OF INTEREST STATEMENT
	DATA AVAILABILITY STATEMENT

	ETHICS STATEMENT
	CONSENT
	REFERENCES


