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CASE REPORT

A case of recurrent anemia due to chronic parvovirus B19 infection 
in a kidney transplant recipient. Can everolimus make a difference?
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Abstract
Parvovirus B19 (PB19) is a common infection among solid transplant recipients. Usually, it is asymptomatic, but sometimes it 
can become a real therapeutic challenge. We report a case of a kidney transplant recipient with relapsing pure red cell aplasia 
due to PB19 infection. Our patient was initially managed with standard treatment consisting of intravenous immunoglobulins 
and minimization of immunosuppressive treatment. However, when this approach became ineffective, conversion from tac-
rolimus to everolimus was done, with favorable results. This paper explores infection by PB19 in kidney transplant recipients 
and the potential benefits of a calcineurin inhibitor-free immunosuppression and the antiviral properties of mTOR inhibitors.
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Background

Human parvovirus B19 (PB19) is an Erythroparvovirus 
genus of the Parvoviridae family [1]. It has a high preva-
lence, with about 60–90% of the adult population having 
serologic positivity against the virus. It typically presents in 
adults as transient anemia with accompanying arthralgias 
and flu-like illness; nevertheless, most cases are asympto-
matic [2]. PB19 is the third most common opportunistic 
viral infection within the first year of kidney transplanta-
tion. Immunocompromised patients can manifest more 
severe symptoms than immunocompetent individuals, 
often presenting with recurrent disease flares despite opti-
mal therapy [3]. Frequent relapses are usually treated with 
intravenous immunoglobulin and reduction of immunosup-
pressive therapy. However, this reduction in immunosup-
pression potentially increases the risk of graft rejection [4]. 
We describe a recurrent case of pure red blood cell aplasia 

(PRCA) due to PB19 in a kidney transplant recipient (KTR) 
despite a reduction in immunosuppression and intravenous 
immunoglobulin treatment. Based on the potential antiviral 
properties of mTOR inhibitors [5], the patient was converted 
from tacrolimus to everolimus and has been asymptomatic 
ever since.

Case report

A 45-year-old woman with end-stage kidney disease due to 
autosomal dominant polycystic kidney disease received a 
living-donor kidney transplant in May 2013. Immunosup-
pressive induction consisted of basiliximab, tacrolimus, 
mycophenolic acid (MPA), and methylprednisolone. There 
were no surgical complications, and the creatinine level at 
discharge was 0.8 mg/dL. A month after transplantation, she 
presented with a two-day course of malaise and fever. Her 
physical examination was only remarkable for skin paleness, 
while urinalysis and kidney ultrasound were normal. Her 
complete blood count revealed normocytic anemia with a 
hemoglobin of 7.9 g/dL, normal platelet, and white blood 
cell count. She had no signs of active bleeding, and there 
was no evidence of intravascular hemolysis on lab tests (nor-
mal bilirubin, lactate dehydrogenase, and haptoglobin, with 
no schistocytes on peripheral blood smears). MPA induced 
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anemia was suspected, its dose was reduced, darbepoetin 
was prescribed, and she was discharged home Fig. 1.

Two weeks later, she presented worsened symptoms of 
fever, malaise, and tiredness. Her hemoglobin levels con-
tinued to decrease (7.2 g/dL), and fever persisted. The rest 
of her lab tests were normal, except for a low reticulocyte 
count (0.1%). A bone marrow aspirate revealed erythroid 
hypoplasia and was thus diagnosed with PRCA secondary 
to PB19. She was treated with intravenous immunoglobu-
lin (IVIG) at 2 g/kg, and MPA was stopped with a good 
response (hemoglobin of 9.9 g/dL). However, for the next 
22 months, PB19 serum viral load remained extremely high, 
with over a million units per milliliter, and in December 
2014 and June 2015, she presented two relapses (defined 
as episodes of symptomatic anemia with low reticulocyte 
count). These episodes required new doses of IVIG and 
blood transfusions. In July 2015, a monthly prophylactic 
dose of IVIG was initiated in an attempt to control the infec-
tion. Despite this, viral loads remained over a million cop-
ies. Given the potential antiviral properties of mTOR inhibi-
tors (mTORi), everolimus was initiated in December 2015 
to allow the reduction of tacrolimus trough levels below 
4 ng/mL. Two new relapses in April and September 2016 
occurred while on prophylaxis. Such difficult management 
was attributed to immunosuppressive therapy, particularly 
tacrolimus. Everolimus titers were increased with the inten-
tion of complete withdrawal from tacrolimus, which was 
finally achieved six months later (June 2017). Monthly IVIG 
prophylaxis was kept until December 2017. Since September 

2016, our patient has not had any new episodes of sympto-
matic anemia (through hemomglobin in the past two years 
of 12.2 g/dL), and although rt-PCR remained positive for 
PB19, viral loads progressively decreased (last 12 months 
mean of 1018 ± 533 UI/mL), and is currently undetect-
able (see table and figure) Table 1.

Discussion

PB19 was discovered in 1975 [6]. This virus is known for 
causing aplastic crisis in patients with chronic hemolytic 
disorders. It is also responsible for erythema infectiosum in 
children, and, during pregnancy, it can cause hydrops fetalis 
or miscarriage. PB19 is usually asymptomatic in immuno-
competent hosts, though it can occasionally present -as our 
patient initially did- with a flu-like illness [7].

Its tropism for P antigen explains the mechanism by 
which the virus causes anemia. This antigen is found pri-
marily on human erythroid progenitor cells, on the surface 
of endothelial cells, on trophoblasts of placental tissue, myo-
cytes, synovial cells, liver cells, and megakaryocytes PB19 
infects cells and causes their destruction [2]. In the case 
of red blood cells, after replication within the erythrocyte, 
the liberation of mature virions results in lytic apoptosis of 
erythroid progenitors, causing intense viremia within a week 
of exposure to the virus. These events translate clinically 
as a normocytic normochromic aregenerative, erythropoi-
etin-resistant anemia in 98.8% of cases, albeit it can also 

Fig. 1   Relationship over time among parvovirus B19 (PB19) in the 
gray solid area, tacrolimus, and everolimus levels (light gray and 
black solid lines, respectively). In the top part of the image, we see 

that reticulocyte percentage and hemoglobin levels (light and dark 
gray dashed lines, respectively) increase and stabilize with time. 
**PB19 values are reported with scientific notation (106). 
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present with leucopenia or thrombopenia (37.5 and 21%, 
respectively) [8]. In our patient’s case, before the diagnosis 
of PCRA was made, we unsuccessfully treated the anemia 
with high dose darbepoetin (up to 100 mcg every week). The 
rest of her blood cells always remained within normal limits.

Immunocompetent individuals can generate antibod-
ies against the virus within ten days of infection [9]. Even 
though seroprevalence of PB19 in KTRs is similar to that 
of the general population (about 60%), all transplant recipi-
ents are at risk of severe symptomatic infection [10], mainly 
due to their inability to generate an adequate immunological 
response as a result of immunosuppression. Egbuna et al. 
found a non-significant association between erythropoietin-
resistant anemia and hemoglobin values below 10 g/dL in 
KTRs. This association may justify screening for PB19 in 
erythropoietin-resistant anemia transplant patients [10]. 
The incidence of symptomatic infection is highest during 
the first year after transplantation, precisely when immuno-
suppression is strongest, with most cases presenting within 
three months of the procedure [9]. Some of the risk factors 
associated with PB19 infection are transplants from donors 
after circulatory death and the use of tacrolimus or anti-
thymocyte globulin as immunosuppressant agents [11]. Our 
patient’s first symptoms appeared four weeks after transplan-
tation, and tacrolimus was part of her maintenance immu-
nosuppressive therapy. However, anti-thymocyte globulin 
was not used.

The data on whether PB19 infection by itself entails a 
higher risk of graft rejection is not clear. A study suggests 
that the virus’s intrarenal presence might be related to rejec-
tion risk, but the sample was small, and these results have 
not been replicated [12]. In our case, despite persistent high 
viral loads, the patient’s renal function remained intact.

According to current guidelines, standard therapy against 
PB19 infection consists of a total dose of 2 g/kg of IVIG in 
5 divided doses [4]. This management is usually success-
ful in acute symptomatic patients. However, early kidney 
transplant recipients often relapse after the effect of IVIG 
wears off [13]. This is what happened to our patient. We 
saw she responded well to IVIG therapy but relapsed fre-
quently when the IVIG effect disappeared. In such cases, 
new courses of IVIG and reduction of immunosuppression 
are needed to control the infection and avoid recurrences, 
with the latter entailing an increased risk of graft rejec-
tion. There is some PB19 infection control evidence after 
minimizing calcineurin inhibitors (CNIs) dose [14]. Despite 
the reduction of tacrolimus and prophylactic maintenance 
therapy with IVIG (2 g/kg every 3–6 weeks), relapses con-
tinued to occur.

It has been shown that solid organ transplant recipients 
can benefit from the antiviral properties of mTORi. These 
drugs can increase memory T cell’s efficacy, functionality, 
and ability to inhibit viral cell growth. Multiple studies indi-
cate that mTORi is useful in preventing infection by cyto-
megalovirus or BK virus, or that they may play a part in 
treating Epstein Barr Virus post-transplant lymphoprolifera-
tive disease, and Herpes virus-related Kaposi sarcoma [5].

The standard immunosuppressive kidney transplantation 
regimens are usually a combination of prednisone and a CNI 
together with either an mTORi or MPA [15]. Both CNIs and 
mTORi are prescribed by adjusting for trough drug levels. 
When a CNI is used alone, it is dosed to achieve trough 
drug levels around 10 ng/mL, but when used in combina-
tion with an mTORi, the sum of both should seek those 
same 10 ng/mL. Treatment with mTORi without a CNI is 
not a standard given that at full dosage, they have shown to 
produce important side effects [16]. However, it can be used 
instead of CNIs in exceptional cases such as active neoplasia 
at reduced doses (4—6 ng/mL) or close to full dosage (10 
ng/mL) in difficult to treat viral infections if tolerated [17]. 
In this case, the novelty is that it has never been introduced 
to control a PB19 infection.

Few reported cases mention the use of mTORi as part 
of maintenance immunosuppressive therapy in solid organ 
transplant recipients with symptomatic PB19 infection. In 
the few reported cases, the mTORi is either removed first 
after being suspected of being responsible for the anemia or 
used concomitantly with a CNI. Cases usually resolve with 
either the use of IVIG or a reduction in CNI dose [14].

Table 1   Comparison between Tacrolimus and Everolimus blood lev-
els, with Parvovirus B19 (PB19) viral load

A hyphen (-) was used to indicate the absence of data

Date PB19 (UI/
mL)

Everoli-
mus (ng/
mL)

Tacroli-
mus (ng/
mL)

Hemo-
globin (g/
dL)

Reticu-
locytes 
(%)

Sept, 13 > 1,000,000 – 10.5 7 0.1
Jan, 15 > 1,000,000 – 6.8 8.3 0.1
Sept, 15 > 1,000,000 – 11 13.2 0.7
Dec, 15 > 1,000,000 – 4.9 7.5 0.2
Jul, 16 > 1,000,000 4 3.3 7.9 0.1
Sept, 16 > 1,000,000 3.4 4.9 10.2 0.1
Dec, 16 70,120 4.4 4.6 11.8 2.7
Feb, 17 28,040 5.8 7.1 12.4 2
May, 17 4100 5 1.5 13 1
Sept, 17 2507 6 – 12.3 1.5
Nov, 17 710 10.4 – 13.4 2.1
Jan, 18 1200 10 – 13.2 1.7
Apr, 18 803 7.8 – 13.1 1.8
Oct, 18 1202 8.8 – 12.2 1.5
Sept, 19 1042 8 – 14 2
Jan, 20 308 8.7 – 14.5 –
May, 20 0 10.4 – 14.5 –
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In our case, both monthly prophylactic treatment with 
IVIG, and minimization of immunosuppression (MPA 
removal and tacrolimus dose reduction) failed to control 
PB19 infection. Given that further reduction in immunosup-
pression was not feasible, everolimus was started to allow for 
further tacrolimus reduction. Despite this, she presented a 
new relapse with viral loads of PB19 around 70,000 UI/mL. 
Finally, tacrolimus was withdrawn entirely. This modifica-
tion allowed her to be relapse-free and without new needs 
for IVIG or blood transfusions to this day.

In conclusion, immunosuppressive therapy minimiza-
tion -particularly CNIs- is a fundamental aspect of PB19 
infection management. The concern is that this minimization 
could increase the risk of graft rejection. The conversion 
from a CNI to an mTORi could be an interesting approach in 
difficult-to-manage cases similar to ours. With this strategy, 
we can maintain immunosuppression and minimize the risk 
of rejection. Further studies are needed to establish whether 
this approach can be applied to other relapsing PB19 infec-
tion cases.
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