4 B AR AT o et s £ e

Sty e 2

| NIHONSEIYAKU

gt

| 2008-008

e Eat St et s e A% Ay

Laboratory Hematology 13:34-38
© 2007 Carden Jennings Publishing Co,, Ltd.
doi: [0.1532/LH96.06036

CASE REPORT

Parvovirus B19 Infection after Plasma Exchange for

Myasthenia Gravis

¥

MARIA BIANCHI, IRENE RAGO, GINA ZiNT,' GIUSEPPE D’ ONOFRIO, GIUSEPPE LEONE

Hematology Institute, Blood Transfusion Service, Catholic Unsversity, Rome, Italy -

Received September 11, 2006; accepted October 24, 2006

ABSTRACT A
We describe a case of purc red cell aplasia caused by a
- B19 parvovirus infection in a female myasthenic patient
treated with plasma.exchange, corticosteroids, and
cholinesterase inhibitors. Two weeks after albumin infu-
sion, she devéloped anemia with an absence of reticulo-
cytes. A bone marrow aspirate was performed, showing 2
markedly hypoplastic erythroid- series with numerous giant

pronormoblasts. Anemia with severe reticulocytopenia-and

mortphology of bone marrow suggested a diagnosis of pure
erythroblastopenia due to parvovirus B19 infection, which
was confirmed by posmve immunoglobulin (Ig)M and IgG
anti-B19 virus. The patient succassﬁxlly responded to TVIG
treatment with 2 complete remission. In. this case, we could
not confirm whether an albumin-derived infection com-
bined with a concomitant m:munocompromlscd condition
due to myasthenia and immunosuppressive treatment was
respounsible for the diseasc. Although bhuman B19 DNA
content does not reflect infectivity, it is not possible to
exclude that blood derivates, such as albumin, dot factors,
and immune globulin may be infectious. Actually, blood
component B19 infection is’still an unresolved problem.
Many strategies-such as pew methods for viral inacrivation
and discarding positive B19 units may help to increase
blood product safety. Lab Hemarol 2007:1334-38.
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“Parvovirus B19 is a single-stranded DNA virus, forming
small capsxdcs and lackmg 2 lipid envelope. Its genome
encodes 3 major viral proteins, VP1 and VP2, the viral cap-
sid proteins, which lead to sclf—assembly of viral particles, -
and N51, a nonseructural protein, which is responsible for
cytotoxicity. It has a peculiar tropism for-human erythroid
progenitors, with inhibition of erythroid colony growth and
cytopathic effect {1-2]. o

B19 parvovirus is a common mfccuon in humans, and
about 50% of adults have immunoglobulin (Ig)G antibodies
against the virus. Parvovitus infection is common in childhood
and continues at 2 low rate throughout adult fife. Most cases -
of parvovirus infection are asymptomatic. The most common

- clinical presentation is fifth disease of childhood, characterized

by typical exanthema, fever, 2nd flu-like symptoms. -Acute or

* chronic arthropathy due to deposition of immune complexes

may occur in adults. In padents with chronic hemolytic ane-

_mia, such as hereditary spheracytosis and sickle cell disedse,
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acute parvovirus B19 infection can cause an abrupe cessation
of red cell p:dduction, with tansient aplastic crisis. In patients
with immunodeficiency states, such as congcnital immunode-
ficiencies or AIDS and pat[ents receiving cytotoxic- chemo-
therapy or immunosuppressive drugs, such as administered
after an organ transplantation, there can be a failure to pro-
duce neurralizing antibodies. In these cases, pure red cell apla-
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sia can develop, with an absence of circuladng reticulocytes
and giant pronormoblasts in the bone marrow, without masur-
ing normoblasts. Hydrops fetlis from transplacental infection
and usually transitory hemophagocyrtic syndrome are other
clinical disorders caused by B19 {3].

Parvovirus B19 wansmission by blood producis and
plasma derivates, such as albumin, dotting factor concen-
trates, and intravenous immunoglobulin (IVIG) has been
repeatedly demonstrated [4]. Transmissibility in coagulation
products has occurred among patients who received heat-
treated, pasteurized, monoclonally purified and solvent
detergent—treated concentrates [5]. Infection with B19 due
to transfusion with cellular blood products is a rare event,
but it has been reported twice with red blood cells and once
with platelets [6-8). We report a case of a myasthenic patient
with pure red cell aplasia due 10 a parvovirus B19 infection.

CLINICAL CASE DESCRIPTION

In 1997, a 29-year-old woman complained of intermit-
tent speaking difficulcy (dysarthria). In April 1998, 10
" days before the full-term delivery of her second healthy
baby, more severe symproms appeared, such as facial nerve
and oro-pharyngeal deficir and weakness of the arms and
legs. Ten days after delivery, the patient was admitted to a
hospltal for a rypical myasthenic crisis with severe weak-
ening of respiratory muscles, requiring a respirator to
assist venrilation. Treatment was started with 4 consecu-
tive plasma exchanges and administration of corticos-
teroids and cholinesterase inhibitors (pyridostigmine bro-
mide) with marked clinical improvement. In August
1998, the patient withdrew from medical therapy, which

led to a wossening of symptoms and a new hospitalization

Diagnosié of B19 Infection
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in 2 different’institution. There she was treated with 5
therapeutic plasma exchanges using albumin as replace-
ment fluid. Medical treatment was started again. On
August 31, she had a deep vein thrombosis, treated with
IV heparin. On September 3, she was admirted to the
Neurology Department of our hospital. At admission, the
patient had normochromic-normocytic ancmia (hemoglo-
bin [Hgbi, 97 ¢fL), with normal plateler and white blood
cell counts.

Two weeks later, anemia worsened and was associated
with thrombocytopenia (Hgb, 81 g/L; platelets, 57 x 10°/1)
(Figure 1). Schistocytes were absent. A diagnosis of heparin-
induced thrombocytopenia was made. Heparin tapering was
started, and the platelet count improved. A few days later,

- since anemia was still severe (Hgb, 80 g/L) and of an aregen-

erative type with an absence of reticulocytes, a bone marrow
aspirate was performed. This showed many moderate hyper-
celtular marrow particles and an increased number of mega-
karyocytes. An erythroid series was matkedly hypoplastic
with complete maturative arrest. The only visible erythroid
pIecursors were giant pronorr'noblasls with vacuolated deep
basophlhc cytopiasm, sometimes grouped in clusters simulat-
ing metastatic cells (Figures 2 and 3). Anemia with severe
reticulocytopenia and morphology of bone marrow sug-
gcsted a diagnosis of pure erychroblastopenia duve to par-
vovirus B19 inifection, which was confirmed by positive tests
for IgM and IgG anti-B19 virus. Increased megakaryocytes
tended to confirm that thrombocytopenia was heparin-
induced. The patient was treated with immune globulin (0.4
g/kg for 4 days). Reticulocytosis appeared on September 30
{202 % 10°/L; normal values, 30-90 X 10°/L). Anemia recov-
ered slowly (Hgb, 92 /L at discharge), and thrombocytope-
nia completely regressed. The patient was admitted again to
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HIGURE ). Hematological values and dlinical course of the patient from admission {September 4, 1998) to discharge (Oczober, 12 1998).

Triangle indicates plateler count; square, hemoglobin concentration.
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HIGHRE 2. Basophlltc glant pronozmoblast with pseudopedia

or “dog ears.”

the hospitai in May 1999 for surgical resection of a thy-
moma. Ar that time, her full blood count was normal, IgM
anti-B19 was negative, and IgG ant-B19 was still positive.

DISCUSSION
We dcscribéc_l a case of pure red cell aplasia caused by pat-

vovirus B19 in a patient with myasthenia gravis treated with
plasma exchanges using zlbumin, cortlcostcrmds, and
cholinesterase inhibitors. _ A
’ Parvovirus B19 has a particular tropism for erythroid pro-
- genitors. The ceflular receptor for B19 is -erythrocyte P anti-
gen, a globoside that consists of a long-chain fatty acid on a
ceramide back-bone structure with 4 sugar residues ending
with terminal N-acetyl galactosamine. The P antigen is a
common erythrocyte and erythroblast ancigen, and ic is
expressed in almost all subjects. People who lack the P antigen
are resistant to infection [1]. In this case, the patient had P,
phenotype, which is the most common phenotype among
Caucastans {79%) and Africans (94%). P, phenotype is more

common among Asian people, such as Cambodians and Viet-

mamese. [9].

P antigen is also expressed on megakaryocytes, endothe-
lial cells, synovium, villous trophoblast cells of placental 1is-
sues, feral liver, and heart cells. B19 infection may also be
responsible for thrombocytopenia, and megakaryocytes may
be lysed by restricted expression of viral proteins in the

‘absence of viral propagation [10]. In this case, thrombocy-
topenia was heparin-induced, confirmed by an-increase of
the peripheral platelet count when heparin tapering was
started (Figure 1). Heparin-induced thrombocytopenia is
more often reported zfter orthopedic, cardiac, or vascular
surgery, but it may develap in any patient exposed o
unfractionated heparin or low malecular weight heparin
[11]. Furthermore, the patient’s bone macrow showed
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FIGURE 3. A cluster of pronormablases with macurative arest.

increased megakaryocytes, which tended to confirm thac
thrombocytopenia was heparin induced.

After binding with P antigen, the virus enters the targeted
cells, probably because of the VP1 phospholipase activity, and
starts to synthesize viral components. It has been demon-
strated that B19 is 2 potent inhibitor of erythroid cell differ-
endation, and it is cytotoxic for erythroid precursors. It acis
by inducing apoptosis through the activation of the caspase
pathway or direct lytic-effect on erythroid cells. Apoprosis is
mediated by NS1 expression, which induces activation of cas-
pase-3, caspa‘se—G ‘and caspase-8 in a cellular model {12,13).

The viras is also rcsponst’olc for a cytopathic effect on
cells causing a maturative arrest in the erythroid cell line. In

_ smears from bone marrow aspirate, the pathognomonic cell

for B19 infection is the giant proerythroblast, which is a
large cell, from 25 vo 32 m in diameter, with a high
nucleo-cytoplasmic ratio; the nucleus is round and ic has a
fine and uncondensed chromatin pactern with irregular,
indistinee purple-colored inclusions. A giant proerythroblase
has a dark blue vacuolated cytoplasm with small broad-
based cytoplasmic pseudopodia, named “dog-ear” projec-
tions. Sometimes they ate grouped in clusters simulating
metastatic cells [14). As shown in Figures 2 and 3, the
patient’s bone marrow was characterized by the presence of
large numbers of these immature erythroid cells. This
accounts for anemia with severe reticulocytopenia, some-
times requiring red blood cell transfusions. -
In pacients with chronic hemolytic disorders, such as

. sickle cell disease and spherocytosis, B19 may cause transient

aplastic crisis characterized by aregenerative acute anemia,
sometimes associated with pancytopenia. Persisting B19
infection can occur in a wide vatiety of conditions, including
congenital immunodehciencies, HIV infection, lymphopro- .
liferative disorders, and transplantation. In these cases,
patients may have chronic pure red cell aplasia and more
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rarely pancytopenia [15]. In pregnant women, parvovirus
B19 may be transmitted ro the ferus and may lead to miscar-
riage ot hydrops feralis [16].

Although the presence of giant procrythroblasts is sug-
gestive of B19 infecdon, the diagnosis should be made by
serological detection of ancibodies or molecular detection
of viral components. Serological determination of antibod-
ies may be performed by enzyme-linked immunosorbent
assays that are able to identify IgM and IgG aatibodies.
IgM antibodies remain detectable for 2 or 3 months follow-
ing the infection, as opposed to IgG antibodies which
appear 2 weeks after the infection burt persist for life.
Immunocompromised patdents sometimes are not able to
produce IgM, and in these cases molecular tests, such as
direct hybridization and gene-amplification metheds, may
. be helpful 1o confirm a clinical suspicion [2].For our
patient, tests gave positive results for IgG and IgM ar the
tine of the diagnosis. Some months later; because of a fur-

ther admission, her test results for IgM anti-B19 were nega- -

tive, while those for IgG anti-B19 were still positive. At
that time, molecular tests were not performed.

" In children and immunocompetent adults, B19 infection
does not require any treatment. In patiencs wich immunodefi-
ciencies or pure red cell aplasia, weatment with IVIG rmay be
helpful and should be associated with discontinuing immuno-
suppressive drugs. Generally a 5- or 10-day course of IVIG (0.4
gk of body weight) causes a rapid virus climination associated
with reticulocytosis and elevation of Hgb concentration [17].

B19 may be transmitted by respiratory droplets, but sec-
ondary infection among households and nosocomial infec-
tion have been described [18,19]. B19 transmission by blood

" products and derivates, such as IVIG [20], solvent-deter-
gent—treated pooled plasma [21], and clotting factor concen-
trates [5] has been repeatedly demonstrated, even afccr viral
inactivarion methods.

Bl9isan cnvclopc—frcc virus and therefore resistant 1o
solvent-detergent treatment. This treatment is effective
for clearance of HBV, HCV, and HIV, but it is not effec-
tive for HAV and B19, both of which lack the envelope.
B19 resistance to heat is controversial. The virus is rela-
tively heat stable [21], but Blimel et al [22] showed that
pasteunization for 10 hours at 60°C rapidly. inactivares
B19. Although human B19 DNA content does not

“reflect infectivity, we cannot exclude the possibility that
blood derivares, such as albumin, clot factors, and
immune globulin may be infectious. In our patient, we
could not confirm whether an albumin-derived infection
combined with 2 concomitant immunocompromised
condition due to. myasthenia and immunosuppressive
treatment was responsible for the disease. Blood compo-
nent B19 infection is still an untesolved problem. Many
strategies such as new methods for vifal inactivation and

discarding positive-B19 unics {23-25] may help to

increase blood product safery.
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DISPATCHES

Monkey Malaria

in a European
Traveler Returning
from Malaysia

Anu Kantele, Hanspeter Marﬁ,llngrid Feiger,
Dania Miiller, and T. Sakari Jokiranta

in 2007, a Finnish traveler was infected in Peninsular
Malaysia with Plasmodiuni knowlesi, a parasite that usually
causes malaria in monkeys. P. knowlesi has established it-
self as the fifth Plasmodium species that can cause human
malaria. The disease is potentially life-threatening in hu-
mans, clinicians and labaratary persannel should become
more aware of this pathogeri in travelers,

raditionaily, only 4 Pla.s'madmm species have been

knowt to cause malaria i in‘humans: P. falciparum, P.
vivax, P. ovale, ‘and P’ malarige, lthough >26 Plasmodi-
um species are known 10 circulate ahong primate popula-
tions (/). Some of these specles have been implicated in
symptomaiic- human malana after. expenmental ot acciden-
tal infection (2)-. Only a few reports of naturally acquired
monkey malariai in humans 4re. currently available (/,3-9).
The fack of data-may:be becausc light microscopy has been
used as the sole dmgnosuc tnefhod and an atymca{ Plasmo-
dium species may.have been misidentificd as ‘one of the 4
traditional Plasmodium species.causing human malaria.

P. knowlesi was first described in 1931 in a long-tailed
macague imported from Singapore to Indig; in 1932, F.
knowlesi was axpenmentally shown to be infectious to
tumans (10) The first fiatural infection of P. knowlesi in
humans was reported in 1965 in a man returning to the
United States after a visit to Peninsular Malaysia (/). Sub-
sequently, in 1971, there was a report of a presumed natu-
ral infection in 2 citizen of Malaysia (6). Despite extensive
studies in Malaysia in the 1960s (2), no other reports were
published on naturally acquired P. knowlesi infections in
humans unti! 2004, when Singh et al. studied PCR-negalive
P. malariae cases in the Kapit division'in Sarawak, Malay-
sia (3). A different PCR analysis showed that P. knowlesi
caused 58% of the 208 malaria cases studied. Further cases
reported from China (4), Thailand (5), Philippines (&), and

Author affiiations: Helsinki Umversny Central ‘Hospital, Helsinki,
Finland (A. Kantele); University of Helsinki, Helsinki {A. Kantele,
T.5. Jokiranta); Swiss Trapical Instilute, Basel, Switzettand {H.
Marti, 1. Felger, D. Miller); and Helsinki University Central Hospital
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Singapore (/2) show that P, knowlesi infections in bumans
are not found exclusively in Malaysia, Recently, Cox-Singh
ct al. reported that P, knowlesi is widely dlsmbuted among
inhabitants of Malaysia (7) .

The Study

A 53-year-old Finnish man was admitted to a local
hospital in Fintand in March 2007 with fever afier 4 weeks
of travel in Peninsular Malaysia. He had not taken any an-
timalarial prophylaxis. In Malaysia, he spent 2 weeks in
Kuala Lumpur and made a few day irips to surrounding ru-
ral areas. Thereafier, he traveled by car to the northwestern
coast and stayed for 5 days in the jungle ~80 km' south of
Tpoh. While in this area, he slept in a house without mos- -
quito screens or nets and did not use any repellents; he did
not report any mosquito bites, The last week of his travel
was spent in the-Langkawi Beach area where he stayed at
a high-quality hotel. During his tip he occasmnally had .
some minor abdomindl problems, but these symptoriis sub-
sided spontaneously after his return to Finland. High fe-
ver (38.8°C axillary témperature) occurred 3 days afier his
returil to leand but abated quickly. On the fourth day, -

the fover rélurned and he sought medical care'at’a local -

hospital.. Laboratory tests showed the following results: -
C-reactive protein 2.0. mp/dL (normal range <1.0. mg,/dL), S
heémoglobin 15.2 g/dL (normal range 13.4-16.7 L), leu- -
kocyte count 2.6 X 10%L (nofinal sange 3 A3 2 % 10°%L),
and thrombocytes 143 % 10%L (normal range 150-360 x
1077L), Blood smear was posxtwe for Plasmadmm argat-
isms, and the causative agent was ideritified ds=p. falci-
parum with levels of parasucmla <1.0%. The patient was
admitted to the hospital and given mtravenous (IV) quinine

-dihydrochloride and ‘oral doxycycline.

On duy 2 of the patlcm s hospital stay, fever returned
and he was transferred to the Helsinki University Central
Hospital (Department of Tnfectious Diseases at Aurora .
Hospital}, Blood smears obtained there showed Plasmodi-
um parasites that were considered atypical, and thetabora-
tory reported suspicion of a co-infection (P. Jalciparum and
P. malariae) (Figure). The IV quinine dihydrochloride was
replaced with oral quinine hydrochloride, and doxycycline
was continued. During treatment, ‘the patient. experienced

.an attack of hypoglyceriia (electrocardiogram and blood
“pressure was normal during this-attack), transient mild vi-

sual and heating Joss, and transient lymphopenia {a low
of 0.46 .x 10%L). He received quinirie h}'(ll()bhlorldb and
doxycycline for a total of 10 days.

Because identification of the Plasmodium species was
difficult, a blood sample was drawn for PCR analysis'on
day 2 of hospitalization. First, a nested PCR was performed
according to a standard protocol with rOval and rPLU2
primers (template DNA purified in Basel from 200 uL of
erythrocytes by QlAamp DNA Mioi Blood Kit (QIAGEN,
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