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Pure red cell aplasia
post-SARS-CoV-2 infection: a
case report in an HIV-positive
patient

Yanli Wang?, Shi Tang?, Renjie Bian?*' and Ying Wen'*!

!Department of Infectious Diseases Il, The First Affiliated Hospital of China Medical University,
Shenyang, Liaoning, China, 2Department of Hematology, The First Affiliated Hospital of China Medical
University, Shenyang, Liaoning, China

We present a case of Pure Red Cell Aplasia (PRCA) secondary to severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2) infection in a human
immunodeficiency virus (HIV)-positive patient. To our knowledge, this is the first
reported case of SARS-CoV-2-associated PRCA in an HIV-positive individual. The
patient received immunosuppressive therapy (IST):initial treatment with corticosteroids
was later switched to cyclosporine A (CsA), and he ultimately achieved complete
remission. Additionally, we reviewed previously reported cases of SARS-CoV-2-
associated PRCA. These findings emphasize that hematological abnormalities
should also be recognized as a critical extrapulmonary complication of SARS-CoV-2
infection. In conclusion, SARS-CoV-2 infection can affect bone marrow tissue,
leading to a spectrum of hematological abnormalities and subsequent clinical
sequelae. For HIV-positive patients presenting with PRCA, antiretroviral drugs
and acute or chronic infections should be prioritized in the diagnostic workup.
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Introduction

Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) infection has been shown
to cause multiple hematological abnormalities, which impair blood cell production and
function (1). Recent studies have systematically summarized cases of SARS-CoV-2-associated
aplastic anemia (AA) (2). Additionally, cases of SARS-CoV-2-associated pure red cell aplasia
(PRCA) have also been reported previously (3-9). Among individuals infected with human
immunodeficiency virus (HIV), anemia is common and has multifactorial causes. However,
PRCA was a rare hematological abnormality in HIV-positive patients, most frequently induced
by antiretroviral drugs, followed by parvovirus B19 infection. Herein, we present a case of
PRCA secondary to SARS-CoV-2 infection in a HIV-positive patient. In May 2023, the patient
experienced a second episode of SARS-CoV-2 infection, again presenting with fever, sore
throat and cough, confirmed by a positive SARS-CoV-2 antigen test. On June 12, 2023,
he presented with fatigue and dizziness. Laboratory investigations revealed a Hb level of 31 g/
dL, an absolute reticulocyte count of 4,100 /pL, and a reticulocyte percentage of 0.42%. The
patient received immunosuppressive therapy (IST): initial treatment with corticosteroids was
later switched to cyclosporine A (CsA). Ultimately, he achieved complete remission. These
findings emphasize that hematological abnormalities should also be recognized as an
important extra-pulmonary complication of SARS-CoV-2 infection. This case report adheres
to the requirements of the CARE case report guidelines.
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Case description

A 33-year-old Chinese male hairdresser (with 14 years of
occupational experience) presented with a one-month history of
fatigue and dizziness in January 2023. He had experienced his first
SARS-CoV-2 infection in December 2022, manifested as fever, sore
throat and cough, which was confirmed by a positive SARS-CoV-2
antigen test. During that outpatient visit, laboratory testing revealed
anemia with a hemoglobin (Hb) level of 61 g/dL, while his leukocyte
and platelet counts were normal (no further diagnostic workup was
performed at the time). The patient had previously received three
doses of inactivated SARS-CoV-2 vaccine and achieved spontaneous
complete recovery two months later, in April 2023. In May 2023, the
patient developed a second SARS-CoV-2 infection, again presenting
with fever, sore throat and cough, confirmed by a positive SARS-
CoV-2 antigen test. On June 12, 2023, he presented with fatigue and
dizziness; laboratory investigations revealed a Hb level of 31 g/dL,
absolute reticulocyte count of 4,100/pL, and a reticulocyte percentage
of 0.42%. At this time, SARS-CoV-2 testing by polymerase chain
reaction (PCR) was negative. Other laboratory findings included a
negative direct Coombs test, no evidence of a paroxysmal nocturnal
hemoglobinuria (PNH) clone or nutritional anemia, a normal serum
protein electrophoresis, negative rheumatologic antibodies, and
undetectable serum cytomegalovirus (CMV) DNA and Epstein-Barr
virus (EBV) DNA. PRCA was confirmed by bone marrow morphology,
which showed severe erythroid hypoplasia (with only 0.4%
proerythroblasts) but normal granulocytic and megakaryocytic
maturation. Additionally, parvovirus B19 IgG/IgM antibodies and
DNA were not detected in his blood. Chest computed tomography
(CT) scan showed no thymus abnormalities. The patient denied a
history of smoking or alcohol consumption, and no family members
or coworkers had a history of similar hematological disorders. The
patient had been diagnosed with HIV-1 in 2019 with a nadir CD,*
T-cell count of 66 cells/pL, and had initiated antiretroviral therapy
(ART) with lamivudine, tenofovir disoproxil and efavirenz. In June
2021, he was found to have developed resistance to the above three
anti-HIV drugs (mutations detected by Sanger sequence including
K65R, M184M], V751, Y181C, G190S). In July, 2021, his ART regimen
was switched to dolutegravir combined with lopinavir/litonavir due to
gastrointestinal intolerance to zidovudine. Following the initiation of
lopinavir/ritonavir, the patient developed worsening hyperlipidemia,
particularly hypertriglyceridemia (peak level of 25.6 mmol/L).
We recommended fenofibrate for the patient, but he refused. Above
all, antiretroviral drugs, parvovirus B19, and hairdye were not
considered as the causes of PRCA. Finally, SARS-CoV-2-associated
PRCA was considered as the probably etiology of PRCA in this case.

In contrast to the first episode, which resolved spontaneously, the
second episode did not show spontaneous resolution. The patient
received five times of red blood cell (RBC) transfusions. At this time,
his CD," T-cell counts was 143 cells/pL, and HIV RNA was
undetectable (<20 copies/mL). Given the potential drug-drug
interaction (DDI) between CsA and lopinavir/litonavir, the patient
was initiated on a regimen of 60 mg/day prednisone on June 2023.
However, no improvement in the anemia was observed, as evidenced
by the lack of a significant Hb and reticulocyte response. Then
he initiated CsA (200 mg/d) in August 2023. We noted that lopinavir/
litonavir can obviously increase the plasma concentrations of CsA,
frequent concentration monitoring of CsA was performed. For the
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200 mg/day dose, therapeutic drug monitoring revealed trough (C0)
and 2-h post-dose (C2) CsA concentrations of 559 ng/mL and
795.6 ng/mL, respectively. The CsA dose was therefore reduced to
100 mg/day in September 2023, which resulted in stable CO
concentrations of 300 ng/mL and no CsA-related adverse events (10).
He returned back to his workplace as a hairdresser. In November 2023,
he achieved a complete hematologic response (CR) with a Hb level of
130 g/dL without fatigue and dizziness. CsA was discontinued in
March 2024. In June 2024, his ART regimen was switched to Biktarvy
(Bictegravir Sodium/Emtricitabine/Tenofovir Alafenamide Fumarate)
then, his
hypertriglyceridemia has improved (average level of 5.62 mmol/L). In
August 2024, his CD," T-cell count had increased to 210 cells/pL, HIV
RNA remained undetectable, and Hb level was within the normal

due to uncontrolled heperlipididemia. Since

range. The most recent follow-up (February 2025) confirmed
continued virologic suppression (HIV RNA < 20 copies/mL), a further
increase in CD4" T-cell count to 292 cells/pL, and no relapse of
anemia. The patient’s complete clinical course is summarized in
Figure 1. A written informed consent was obtained from the patient
for publication.

Discussion

PRCA is clinically characterized by isolated anemia with normal
white cell and platelet counts. Bone marrow evaluation is
pathognomonic for the disorder: near-complete absence of
erythroblasts (erythroid hypoplasia) is observed, accompanied by
preserved maturation of myeloid cells and megakaryocytes.
Etiologically, PRCA is classified into primary and acquired subtypes,
with acquired PRCA accounting for the majority of cases—including
the one presented herein. Acquired PRCA has been linked to multiple
causative factors, such as viral infections, medications, hematologic
malignancies, autoimmune diseases, and thymomas (11). Current
research suggests that, except for parvovirus B19-induced transient
aplastic crisis (TAC), most idiopathic cases arise from T cell-mediated
destruction of erythroid progenitor cells (12-14). In contrast, drug-
associated PRCA is thought to result from direct toxic effects of
medications on erythroid progenitors, specifically burst-forming unit-
erythroid (BFU-E) and colony-forming unit-erythroid (CFU-E) cells.
In HIV-positive patients, nucleoside reverse transcriptase inhibitors
(NRTIs) including zidovudine, lamivudine, and emtricitabine, have
been well-documented as etiologic agents of ART-associated PRCA
(15-17). NRTIs mainly showed mitochondrial toxicity. HIV-positive
cases usually presented immune dysregulation, and PRCA typically
develops within several months of initiating ART. Emtricitabine-
induced PRCA is generally reversible, with most patients achieving
hematologic recovery within 4 months of discontinuing the drug (17).
However, the present case developed anemia while receiving a
regimen of dolutegravir plus lopinavir/ritonavir—two antiretroviral
agents with no prior reports linking them to PRCA. Another well-
recognized cause of PRCA in HIV-positive individuals is persistent
parvovirus B19 infection, which typically occurs in patients with
severe immunodeficiency (e.g., those who have not initiated ART or
have interrupted ART) (18). Parvovirus B19 can directly infects
erythroid progenitor cells via the P antigen expressed on erythrocyte
surfaces. A pathognomonic feature of parvovirus B19-associated
PRCA is the presence of large proerythroblasts with vacuolated
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The clinical course timeline.

cytoplasm and pseudopods in bone marrow aspirates. However,
serum testing for parvovirus B19 IgG/IgM antibodies and DNA were
both negative. Therefore, parvovirus B19 was not considered as the
cause of PRCA in this case. When the second episode of anemia, his
HIV RNA was undetectable. Therefore, HIV itself as the etiology of
PRCA was not considered. Other opportunistic infections such as
CMV and EBV were also excluded for this case. Occupational
exposure to hairdye-related chemicals was also ruled out. The patient
had 14 years of experience as a hairdresser, but no coworkers
reported similar hematological disorders. Furthermore, the patient
resumed work as a hairdresser after achieving complete hematologic
remission of PRCA and has since remained anemia-free during
follow-up. Thymoma-associated PRCA was excluded based on chest
computed tomography (CT) findings, which revealed no thymic
abnormalities. Finally, erythropoietin-induced PRCA was excluded,
as the patient had no prior history of recombinant human
erythropoietin administration.

To our knowledge, this represents the first reported case of SARS-
CoV-2-associated PRCA in an HIV-positive individual. The clinical
characters of previously reported cases of SARS-CoV-2-associated
PRCA are summarized in Table 1. A total of 9 cases have been
reported, with all patients being male and aged 2-77 years. The
interval between SARS-CoV-2 infection and PRCA onset ranged from
10 to 120 days. Three cases were complicated by concurrent or prior
autoimmune hemolytic anemia (AIHA). One patient had a history of
chronic glomerulonephritis requiring regular hemodialysis and
recombinant human erythropoietin therapy; this patient tested
positive for anti-erythropoietin antibodies (9). Only our case was
HIV-infected case. None of the patients received effective anti-
SARS-CoV-2 medications. There were 3 cases with corticosteroids and
two cases with CsAs yielded favorable outcomes. Two cases showed
good eflicacy with tacrolimus. One patient showed a recovery only
with RBC transfusion.

The exact mechanism by which SARS-CoV-2 infection induces
PRCA remains unclear. Yamazaki et al. reported not only evidence of
PRCA in the bone marrow but also infiltration of CD8+, perforin-
positive, granzyme B-positive cytotoxic T cells. However, the
relationship between these T cells and SARS-CoV-2 has not yet been
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established (4). Unlike parvovirus B19, which directly infects and lyses
erythroid progenitors, SARS-CoV-2 is unlikely to exert a direct toxic
effect on early erythroid precursors. In contrast, parvovirus
B19-associated PRCA often necessitates intravenous immunoglobulin
(IVIG) therapy. Therefore, we propose that SARS-CoV-2-associated
PRCA is most likely mediated by a T cell-dependent immune process,
consistent with the mechanism implicated in the majority of acquired
PRCA cases. This also explains why IST treatment is effective and the
prognosis is generally favorable in SARS-CoV-2-induced PRCA.

The first notable feature of this case is that the patient developed
anemia twice following two episodes of prodromal SARS-CoV-2
infections. Some PRCA cases exhibit an acute self-limited course.
CsA has demonstrated a superior overall response rate (ORR)
compared to corticosteroids in PRCA treatment (12). Moreover,
corticosteroids treatment showed high relapse rate (19). Tacrolimus/
Sirolimus can be the option for individuals with refractory/relapsed
PRCA (9, 20, 21). For HIV-positive patients with parvovirus
B19-associated PRCA, a combination of IVIG and effective ART are
strongly recommended (18). The second key feature of this case is
HIV-positive, and the potential DDI between ART and CsA, as well
as ART-related adverse effect such as severe hypertriglyceridemia
should be pay more attention to this patient. In this HIV-positive
patient with a history of virological failure on a regimen containing a
non-nucleoside reverse transcriptase inhibitor (NNRTT) and two
NRTTIs, his mutation scoring of tenofovir disoproxil was 40 (being at
intermediate level drug resistance), Biktarvy represents a
non-inferiority alternative for second-line ART that avoids protease
inhibitors in this condition (22, 23). Fortunately, emtricitabine-
containing regimen of Biktarvy did not show hematologic toxicity in
this patient. This study has several limitations that should
be acknowledged. First, we did not serially monitor levels of anti-
SARS-CoV-2 IgG and IgM antibodies. Second, no comprehensive
hematological workup was performed during the patients first
episode of anemia: critical evaluations such as reticulocyte count/
percentage and bone marrow aspiration were not conducted. This was
attributed to the mild, transient nature of the first anemia episode,
which led the patient to underestimate the condition and decline
additional testing. In contrast, the second episode of anemia was
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NM, not mention; CsA, cyclosporine-A; ATHA, autoimmune hemolytic anemia; PRCA, pure red cell aplasia; WBC, white blood cell; Hb, hemoglobin; M, male; TEC, transient erythroblastopenia of childhood; EPO, erythropoietin.
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severe and persistent, prompting the patient to recognize the urgency
of care and consent to a full diagnostic workup (including hematology
and infectious diseases consultations). This study highlighted the
acute viral infections such as SARS-CoV-2 could be an etiology of
PRCA onset, and a multidisciplinary team can provide the advantages
for rapid diagnosis and optimal treatment.

In conclusion, SARS-CoV-2 infection can affect the bone marrow
tissue, leading to various hematological abnormalities and associated
clinical consequences (24). In HIV-positive individuals presenting
with PRCA, the etiologies of antiretroviral drugs and acute or chronic
infections should be prioritized in the diagnostic workup.
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