Tale of two viruses: parvovirus B19 and HIV
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SUMMARY

We present a HIV-infected patient who developed
severe anaemia due to chronic parvovirus B19 infection
and subsequently had an unplanned pregnancy. This

is in the context of poor adherence to antiretroviral
therapy and significant immunosuppression; there was
a delay in diagnosis of chronic parvovirus infection

due to attribution of anaemia to HIV. She received
immunoglobulin therapy and effective antiretroviral
therapy, with reduction in parvovirus load and
improvement in anaemia. She was counselled regarding
the need for monitoring in pregnancy due to risk of
intrauterine infection. We review the literature of
management of chronic parvovirus infection in the
immunosuppressed and the consequences of intrauterine
infection.

BACKGROUND

Parvovirus B19 is a single-stranded DNA virus that
can present with a range of clinical syndromes,
including erythema infectiosum (fifth disease) in
childhood, rash, arthralgia and transient aplastic
crises.! 2 It is a common infectious pathogen, with
seroprevalence ranging from 2%-15% in early
childhood to 50%-85% in adults.’> * Women of
childbearing age have an annual seroconversion
rate of 1.5%.° ¢ Persistent parvovirus infection in
immunocompromised individuals is due to inade-
quate neutralising antibody production. Parvovirus
B19 replicates in human erythroid progenitor cells
and can cause hypoplasia or aplasia of erythroid
and erythroid precursors.”> 7 Chronic suppression
of erythropoiesis in persistent parvovirus infection
is associated with severe anaemia requiring red
cell transfusion.?” Predisposing conditions include
haematologic malignancies, organ transplantation,
chen;otherapy and immunodeficiency including
HIV.

CASE PRESENTATION

A 25-year-old woman diagnosed at age 15 with
perinatally acquired HIV infection; at diagnosis,
CD4 count 70 (5%) cells/ful with a plasma HIV
viral load (VL) of 10990 ¢/mL. She was hepa-
titis B and C negative. She had a background of
chronic iron deficiency anaemia (baseline haemo-
globin (Hb) 80-90g/L, mean corpuscular volume
65-75 fL, ferritin 6ug/L) due to poor nutrition,
menorrhagia, poor adherence to iron supplemen-
tation, exacerbated by uncontrolled HIV infection.
She commenced boosted protease inhibitor-based
antiretroviral therapy (ART) but struggled with
adherence due to unstable living circumstances
and depression and anxiety during adolescence
and early adulthood. She achieved sustained viral
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suppression during her first pregnancy at the age
20 on darunavir, ritonavir, emtricitabine and teno-
fovir, with a maximal rise in CD4 to 280 cells/uL,
CD4:8 0.35. However postdelivery of her healthy
HIV-negative child again struggled with sustained
adherence to ART.

She presented to her local hospital at age 24 with
acute fatigue, shortness of breath and syncope;
Hb 42g/L (white cells 6.6x10%/L, lymphocytes
0.3x10°/L, platelets 690x10°/L). Anaemia was
attributed to poor diet, menorrhagia and chronic
HIV infection with extensive oral candida and
shingles. There was no history of gastrointestinal
bleeding. HIV VL was 27851 ¢/mL, CD4 count
of 28 cells/ul (4%). She was transfused with five
units of packed red cells; post-transfusion Hb
was 112g/L. She commenced dolutegravir (DTG),
emtricitabine and tenofovir alafenamide (F/TAF)
with cotrimoxazole prophylaxis, acyclovir and
fluconazole. HIV genotyping did not demonstrate
HIV-1-associated drug resistance mutations.

She represented to her local hospital 1month
later with syncope and shortness of breath, Hb
45 g/L, requiring a further two units of packed red
cells.

INVESTIGATIONS

Two weeks later she attended her HIV outpa-
tient service with Hb 65g/L, reticulocyte count
S.Ax1°/L (12-96), 0.2% (0.3%-2%), with no
evidence of haemolysis (serum haptoglobin 1.46
(0.52-2.24) g/L, lactate dehydrogenase 170 (125-
243) U/L). Folate was low (2.0ug/L), and ferritin
was slightly elevated (380ng/mL). Hb electropho-
resis was normal. Direct antibody testing; no red
cell auto-antibodies were present. CD4 23 cells/uL,
HIV VL 52800 ¢/mL. Plasma parvovirus B19 DNA
was >300billion IU/mL.

TREATMENT

She received intravenous immunoglobulin (IVIG)
totalling 2g/kg divided over 4days with three
packed red blood cell units. Her Hb stabilised (Hb
95-105 g/L) and reticulocyte count improved (retic-
ulocyte count 180x 10/L, 4.8%). She was compliant
with antiretroviral therapy and parvovirus viraemia
reduced to 2.5 million after 6 weeks. She did not
require further IVIG.

Three months later (HIV VL 304 ¢/mL on
DTG and E/TAF, CD4 149 cells/uL (figure 1)), she
presented with an unplanned pregnancy, estimated
10-week gestation by ultrasound.

OUTCOME AND FOLLOW-UP
She was counselled that conceiving on DTG was
potentially associated with a slightly higher risk
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Figure 1  Viral loads and CD4 counts over time. *One course of IVIG
given at 500 mg/kg/day for 4days. IVIG, intravenous immunoglobulin.

of neural tube defects compared with other ART exposure at
conception,® but as postneural tube closure, it was recom-
mended to continue with the current regimen, switching F/TAF
to tenofovir desproxil fumarate due to lack of data with F/TAF
in pregnancy.’ '

Parvovirus viraemia was 921000 DNA IU/mL (figure 1), and
she was counselled that there was a risk of in utero infection
given ongoing viraemia and immunosuppression as well as fetal
loss. The need for close monitoring in pregnancy was discussed.
She subsequently elected for a first trimester termination of
pregnancy due to unplanned pregnancy and family complexities.
In 18 months of follow-up, she has maintained an HIV plasma
VL <200 ¢/mL with immune reconstitution to a CD4 count 559
cells/ul, CD4:8 0.6, and parvovirus 670 DNA TU/mL.

DISCUSSION

Severe chronic parvovirus infection causing anaemia has been
reported in immunosuppressed patients. We will consider
current evidence for management strategies of chronic
parvovirus infection in people living with HIV and maternal and
fetal implications.

Most case reports of severe parvovirus infection in advanced
HIV occurred before widespread availability of ART, with
few recent publications for IVIG use patients with HIV in this
setting. Our patient presented with severe anaemia and reticu-
locytopenia, without evidence of haemolysis, and reduced total
lymphocyte count in the setting of advanced HIV, suggesting
pure red cell aplasia due to parvovirus infection. Initiation of
ART and immune reconstitution is integral to sustained remis-
sion of chronic parvovirus infection in HIV.'"' !> There is no
specific antiviral therapy for parvovirus B19. Management
strategies include reduction of immunosuppression and the use
of immunoglobulin. Seroprevalence in adults is between 50%
and 85%, and IVIG contains a large amount of parvovirus B19
IgG.> 3 Published case reports indicate that IVIG can tempo-
rarily reduce parvovirus viraemia and anaemia, though dosing
regimens are uncertain.'*"'® Guidance exists for treatment of
symptomatic parvovirus B19 in solid organ transplant recipients
with IVIG."> When considering patients with other causes of
immunosuppression, the literature indicates that at least 2 g/kg
of IVIG per treatment course is required, as doses <1 g/kg were
often unsuccessful.'® Most treatment courses for solid organ
transplant prescribe IVIG 400 mg/kg over 5 days, though shorter
treatment courses with higher daily doses have been used."
Shorter courses with daily doses >1g/kg have been associated

with adverse effects including nephrotoxicity and pulmonary
oedema.'®

The incidence of primary parvovirus B19 infection during
pregnancy has been estimated as 1%-2%, though can exceed
10% in epidemic periods."””™"® Transplacental transmission
occurs in approximately one-third of infected immunocompe-
tent pregnant women.® '® 2922 There are no estimates for fetal
parvovirus infection in immunocompromised mothers.

This case raises maternal and fetal considerations in manage-
ment and the risk of maternal-fetal transmission of HIV and
parvovirus. There was a potential risk of in utero HIV transmis-
sion due to detectable HIV VL at conception and during the first
trimester, and suppressed CD4 count, though mitigated by subse-
quent adherence to medication. The risk of parvovirus trans-
mission was difficult to estimate; it is unclear if fetal parvovirus
transmission is related to the peak or duration of viraemia. The
risk of transplacental parvovirus transmission increases in later
gestations of pregnancy.® However, the risk to the fetus is higher
if infected at earlier gestations. The risk of fetal anaemia, hydrops
fetalis and fetal loss due to parvovirus infection is higher when
women are infected in the first half of pregnancy, with the risk
of hydrops fetalis estimated to range from 3% to 17%.2*° The
risk of fetal loss is estimated at 11% before 20 weeks gestation
and <19 after 20 weeks gestation.>*™ For our patient, the peak
of parvovirus viraemia occurred prior to conception through the
fetus was exposed for a longer period. Viral kinetics in immuno-
competent individuals suggest slow clearance of parvovirus B19
viraemia after acute infection, even following parvovirus IgM
and IgG production.”” She had good clinical response to ART
and IVIG with stabilisation of Hb and CD4 suggesting resolution
of acute infection, though slow clearance of parvovirus B19.

Fetal parvovirus infection resulting in destruction of eryth-
roid progenitor cells and fetal anaemia is a postulated mech-
anism for hydrops fetalis.”® However, viral myocarditis and
heart failure are other possible mechanisms.*’ Fetal anaemia
can be assessed by measuring middle cerebral artery peak
systolic velocity, though is most accurately measured from
fetal blood sampling, which is associated with a 1%-29% fetal
loss rate and risks vertical transmission if the mother was
not on suppressive ART.>* *! A large survey of obstetri-
cians suggested that intrauterine transfusion reduced the
risk of death of the foetus in cases of severe hydrops fetalis
secondary to intrauterine parvovirus B19 infection.?? 3

The evidence for IVIG to treat acute parvovirus infection
in pregnancy is limited, having only been described in one
case report.®® It is not currently recommended as routine
therapy.

Learning points

» Consider parvovirus infection as a cause of acute anaemia
in patients with HIV who are not on effective antiretroviral
therapy (ART).

» Effective ART and immune reconstitution are important in
managing chronic parvovirus infection in patients with HIV.

» Intravenous immunoglobulin can temporarily reduce
parvovirus viraemia in immunosuppressed patients, though
evidence for this treatment is mainly in solid organ transplant
recipients.

» Parvovirus B19 infection in pregnancy can be associated with
complications including intrauterine fetal death, miscarriage
and nonimmune hydrops fetalis.
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