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Introduction
Human parvovirus B19 (HPV-B19) infection is generally 
encountered in 4- to 10-year-old children.1 Aside from asymp-
tomatic mild flu-like symptoms, most children present with 
typical symptoms of erythema infectiosum (slapped-cheek 
rash) because the primary targets are erythroid progenitor 
cells. Because the temporary bone marrow infection causes 
transient erythropoiesis arrest,2 this infection is particularly 
problematic for patients with hematological disorders, such 
as chronic hemolytic anemia, which includes sickle cell dis-
ease, hereditary spherocytosis, and infection with human 
immunodeficiency virus (HIV).1 During HPV-B19 infection, 
these patients fail to increase erythroid progenitor cell forma-
tion to compensate for red blood cell lysis, leading to acute 
erythroblastopenia (aplastic crisis). Therefore, it is impor-
tant to diagnose all cases of HPV-B19, even if the infection 

generally subsides without medication, in case the patient has 
an undiagnosed hematological disorder.

Immunity prevalence for HPV-B19 increases with age and 
exceeds 60% in adults.3 However, cases of infection have been 
reported in adults, most of which present milder erythema infec-
tiosum, arthralgia, and purpuric papular eruptions on hands and 
feet (gloves and socks syndrome).1 We encountered three cases 
of HPV-B19 in adult patients presenting with unusual symp-
toms, such as leukopenia and low platelet counts. The patients 
have given consent for the publication of this report.

Case Report
Case 1. The patient was a 40-year-old female office worker 

with no children. There was no indication of cytopenia in past 
health examinations. On 16 January 2011, the patient devel-
oped a fever of 39 °C, systemic pain, fatigue, and loss of appetite. 
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Therefore, she was transferred to our emergency outpatient 
department on 18 January 2011. However, she tested negative 
for influenza and was discharged. Because the symptoms per-
sisted, the patient was readmitted to our hospital on 19 January 
2011. Her body temperature was 38.7 °C, and neither lymph-
adenopathy nor rashes were present. Leukopenia (1,000/µL) 
and low platelet counts (15 × 104/µL) were observed (Table 1). 
The patient tested negative for HIV-1 and HIV-2 antibodies, 
and her HPV-B19 immunoglobulin M (IgM) antibody titer 
was 2.64. In all, 14 days later, the patient showed a leukocyte 
count of 2,800/µL and a platelet count of 34.74  ×  104/µL, 
which were indicative of recovery.

Case 2. The patient was a 36-year-old housewife, with 
children aged 2 and 7 years, who were not suffering from 
erythema infectiosum. There was no indication of cytope-
nia in past health examinations. Starting on 5  August 2010, 
the patient experienced general fatigue and a mild fever of 

38 °C. On 9 August 2010, the fever progressed to 39 °C, and 
the patient noticed erythema on her extremities and trunk. 
Therefore, she was admitted after examination to our internal 
medicine outpatient department on 10 August 2010. She had 
no lymphadenopathy on admission but had lacy erythematous 
rashes on her trunk and bilateral upper extremities and thighs. 
Leukopenia (2,000/µL) and low platelet counts (8.9 × 104/µL) 
were observed (Table 1). The patient tested negative for HIV-1 
and HIV-2 antibodies, and her HPV-B19 IgM antibody titer 
was 11.63. In all, 14 days later, the patient showed a leukocyte 
count of 3,600/µL and a platelet count of 25.7 × 104/µL, which 
were indicative of recovery.

Case 3. The patient was a 31-year-old female office 
worker (number of children not disclosed). There was no indi-
cation of cytopenia in past health examinations. Starting on 
12 December 2010, the patient experienced flu-like symptoms 
of pharyngodynia and fatigue. The patient also observed rashes 

Table 1. Clinical course of the laboratory data for the three cases.

Day 1 Day 2 Day 3 Day 4 Day 6 Day 7 Day 8 Day 14

Case 1 WBC (/µl) 1,000 1,400 1,500 1,800 2,200 2,800

stab. (%) 4 5 4 2 2 0

seg. (%) 51 51 55 68 62 66

lymph. (%) 31 31 25 17 21 24

mono. (%) 11 10 3 5 7 4

eosi. (%) 1 1 9 8 8 5

baso. (%) 0 0 0 0 0 0

aty-lymph. (%) 2 2 1 0 0 1

PLT (× 104/µl) 15 13.8 12.0 13.6 18.3 34.7

Case 2 WBC (/µl) 2,000 3,300 3,100 3,600

stab. (%) 8 11 0

seg. (%) 34 52 64

lymph. (%) 25 21 15 41.6

mono. (%) 16 13 14 7.5

eosi. (%) 14 3 4 2

baso. (%) 0 0 0 3.9

aty-lymph. (%) 2 0 3 0

PLT (× 104/µl) 8.9 10.1 15.2 25.7

Case 3 WBC (/µl) 1,400 1,700 2,100 2,200 3,300 4,300

stab. (%) 4 0 2 2

seg. (%) 48 49 11 40

lymph. (%) 22 29 39 32 32 31

mono. (%) 25 15 20 15 10 8

eosi. (%) 0 7 23 10 6 3

baso. (%) 1 0 0 0 1 1

aty-lymph. (%) 0 0 5 1 0 0

PLT (× 104/µl) 10.6 9.3 8.7 13.3 20.2 23.8
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on the trunk and extremities the following day. Therefore, she 
was admitted following examination to our internal medicine 
outpatient department on 15 December 2010. Her body tem-
perature was 38.2 °C, and there were rashes on her trunk and 
extremities. Leukopenia (1,400/µL) and low platelet counts 
(10.6 × 104/µL) were observed (Table 1). Bone marrow examina-
tion showed bone marrow hypoplasia, but blast cells were below 
5%. The patient tested negative for HIV-1 and HIV-2 anti-
bodies, and her HPV-B19 IgM antibody titer was 2.24. In all, 
14 days later, the patient showed a leukocyte count of 4,300/µL  
and a platelet count of 23.8 × 104/µL, which were indicative of 
recovery.

The fact that three cases were observed over the stated 
time period at our hospital, which is located in Nagoya city, 
was indicative of a transition to a slightly higher level of inci-
dence than the annual average (Fig. 1; according to documents 
from Port of Nagoya’s public health center).

Discussion
We encountered three cases of acute HPV-B19 infection in 
adult females for which a definitive diagnosis is made by 
confirming the presence of HPV-B19 IgM antibodies or 
an increase in IgG antibody titer paired serum. In these 
cases, an increase in HPV-IgM antibodies was observed 
in blood tests upon admission. Hayakawa et  al.4 reported 
the clinical findings of 21 consecutive patients with adult 
HPV-B19 infection. In that report, the predominant signs 
and symptoms were fever exceeding 38.3  °C (81%), skin 
rash (47.6%), arthralgia/myalgia (61.9%), general fatigue 
(42.9%), lymph node swelling (38.1%), edema (38.1%), and 
petechiae (14.3%). In our cases, the predominant signs and 
symptoms were fever exceeding 38.2  °C (100%), general 
fatigue (100%), skin rash (66.6%), and arthralgia/myalgia 
(33.3%). They also exhibited concomitant leukopenia and 
low platelet counts. Because hematopoietic disease could 
not be excluded, bone marrow aspiration was conducted in 
one case, but no obvious hematopoietic dysfunction profile 
was observed.

Cases of acute HPV-B19 infection exhibiting leukopenia 
and low platelet counts have been reported sporadically over the 
past 15 years.5–11 Although there are various theories regard-
ing the cause, nothing has been specified. There are reports of 
a connection with hemophagocytic syndrome accompanying 
infection,12–15 but bone marrow examinations did not reveal a 
hemophagocytic profile in any one of our three cases, and the 
involvement of hemophagocytic syndrome could be excluded 
based on their clinical courses.

Furthermore, B19 receptors are believed to be 
erythrocyte-like P antigens,16–18 which lead to anemia in 
patients with a background of accelerated erythropoiesis (eg, 
hemolytic diseases). Precursor cells outside the hematopoi-
etic stem cell erythroid lines can also be infected, and some 
are of the opinion that this causes leukopenia.19 However, 
bone marrow is not necessarily hypoplastic in cases with 
B19-induced neutropenia, and in bone marrow examina-
tions in case 3, no hypoplasia was observed. Sakai et al.20 
suggested that neutropenia caused by B19 is not because of 
the direct effect of the virus but rather because of secondary 
leukocyte elimination and consumption. In addition, there 
are reports that anti-neutrophil antibodies are commonly 
detected in chronic neutropenia in infant B19 infections.21 
It is also suggested that the mechanism of B19-induced 
leukopenia and low platelet counts may be different from 
that of anemia.

Furthermore, although it is unknown whether there was 
a decrease in serum granulocyte colony-stimulating factor 
(G-CSF) as quantification of serum G-CSF was not con-
ducted in any of our three cases, none of the cases required 
G-CSF administration. There are reports of G-CSF admin-
istration,5 but administration is considered unnecessary in 
the absence of serious life-threatening complications such as 
septicemia.

As the other complications, HPV-B19 has been reported 
in association with a wide range of diseases and clinical 
manifestations, including arthritis, vasculitis, myocarditis, 
nephritis, lymphadenitis, immune thrombocytopenia (ITP), 
meningitis and encephalitis, hemophagocytic syndrome, 
fulminant liver disease, and generalized edema, as well as 
many other conditions.22 Also, the observation that many 
cases of chronic fatigue syndrome (CFS) begin with a flu-
like illness prompted the hypothesis that viral infections were 
implicated in the disease, and several viruses were suggested 
as etiological agents for CFS. HPV-B19 has been reported to 
be one of these viruses.23,24

In conclusion, we encountered three adults who were 
diagnosed with acute HPV-B19  infection after the simulta-
neous observation of acute flu-like symptoms, leukopenia, 
and low platelet counts. This case series emphasizes that 
the epidemic period should also be considered and HPV-
B19  infection should be actively suspected in adult patients 
with hematocytopenia even if typical clinical findings (ie, skin 
rash) are absent.

1.4

1.2

1

0.8

0.6

0.4

0.2

0
1 3

Jan. Feb. Mar. Apr. May. Jun. Jul.
Week

In
d

iv
id

u
al

s/
fi

xe
d

 p
o

in
ts

Aug. Sept. Oct. Nov. Dec.

2008
2009
2010
2011
2012

5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49 51 53

Figure 1. Erythema infectiosum. Trends in the weekly patient incidence 
rate for each fixed point in Nagoya City.

http://www.la-press.com
http://www.la-press.com/clinical-medicine-insights-case-reports-journal-j91


Yaguchi et al

22 Clinical Medicine Insights: Case Reports 2015:8

Author Contributions
Conceived and designed the experiments: DY. Analyzed the 
data: DY. Wrote the first draft of the manuscript: DY. Con-
tributed to the writing of the manuscript: DY, NM, MM. 
Agree with manuscript results and conclusions: DY, NM, 
MM. Jointly developed the structure and arguments for the 
paper: DY, NM, MM. Made critical revisions and approved 
final version: DY, NM, MM. All authors reviewed and 
approved of the final manuscript.

References
	 1.	 Gillespie SM, Cartter ML, Asch S, et al. Occupational risk of human parvovirus 

B19 infection for school and day-care personnel during an outbreak of erythema 
infectiosum. JAMA. 1990;263:2061–5.

	 2.	 Servey JT, Reamy BV, Hodge J. Clinical presentations of parvovirus B19 
infection. Am Fam Physician. 2007;75:373–6.

	 3.	 Katta R. Parvovirus B19. Dermatol Clin. 2002;20:333–42.
	 4.	 Hayakawa H, Tara M, Niina K, et al. A clinical study of adult human parvovirus 

B19 infection. Intern Med. 2002;41:295–9.
	 5.	 Gautier E, Bourhis JH, Bayle C, Cartron J, Pico JL, Tchernia G. Parvovirus 

B19 associated neutropenia. Treatment with Rh G-CSF. Hematol Cell Ther. 1997; 
39:85–7.

	 6.	 Barlow GD, McKendrick MW. Parvovirus B19 causing leucopenia and neutro-
penia in a healthy adult. J Infect. 2000;40:192–5.

	 7.	 Ogata M, Saitoh I, Ootsuka E, et al. Three adult cases of leukocytopenia and 
thrombocytopenia caused by human parvovirus B19  infection. Clin Hematol. 
2000;41:596–600.

	 8.	 Kawajima A, Shimizu K, Uehara M, et  al. Two cases of acute human par-
vovirus B19  infection and concomitant leukocytopenia. Iwata City Hosp J. 
2002;4:89–92.

	 9.	 Mihara S, Kojima A, Kagawa K, et al. Eight adult cases diagnosed with acute 
human parvovirus B19 as a result of leukocytopenia and thrombocytopenia. 
Integr Clin Pract. 2004;53:1611–5.

	 10.	 Yanao I, Minagawa G, Iraishi S, et  al. Three cases of human parvovirus B19 
infection exhibiting hematological abnormalities. Clin Pediatr. 2004;52:27–32.

	 11.	 Istomin V, Sade E, Grossman Z, Rudich H, Sofer O, Hassin D. Agranulocytosis 
associated with parvovirus B19  infection in otherwise healthy patients. Eur J 
Intern Med. 2004;15:531–3.

	 12.	 Boruchoff SE, Woda BA, Pihan GA, et al. Parvovirus B19-associated hemophago-
cytic syndrome. Arch Intern Med. 1990;150:897–9.

	 13.	 Wakamoto H, Miyazaki M. Leukophagocytosis in human parvovirus B19-
induced transient bicytopenia in a healthy child. Acta Paediatr Jpn. 1996;38: 
278–81.

	 14.	 Shirono K, Tsuda H. Parvovirus B19-associated haemophagocytic syndrome in 
healthy adults. Br J Haematol. 1995;89:923–6.

	 15.	 Muir K, Todd WT, Watson WH, Fitzsimons E. Viral-associated haemophago-
cytosis with parvovirus-B19-related pancytopenia. Lancet. 1992;339:1139–40.

	 16.	 Young NS, Brown KE. Parvovirus B19. N Engl J Med. 2004;350:586–97.
	 17.	 Anderson MJ, Higgins PG, Davis LR, et al. Experimental parvoviral infection 

in humans. J Infect Dis. 1985;152:257–65.
	 18.	 Brown KE, Anderson SM, Young NS. Erythrocyte P antigen: cellular receptor 

for B19 parvovirus. Science. 1993;262:114–7.
	 19.	 Pont J, Puchhammer Stockl E, Chott A, et al. Recurrent granulocytic aplasia 

as clinical presentation of a persistent parvovirus B19 infection. Br J Haematol. 
1992;80:160–5.

	 20.	 Sakai N, Sawada K, Koizumi K, et  al. Human parvovirus-induced transient 
anemia and leukopenia after delivery. Rinsho Ketsueki. 1992;33:1077–83.

	 21.	 McClain K, Estrov Z, Chen H, Mahoney DH. Chronic neutropenia of child-
hood: frequent association with parvovirus infection and correlations with bone 
marrow culture studies. Br J Haematol. 1993;85:57–62.

	 22.	 Torok TJ. Unusual clinical manifestations reported in patients with parvovirus 
B19 infection. In: Anderson LJ, Young NS, eds. Monographs in Virology: Human 
Parvovirus B19. New York: Karger; 1997:61.

	 23.	 Kerr JR, Bracewell J, Laing I, et  al. Chronic fatigue syndrome and arthralgia 
following parvovirus B19 infection. J Rheumatol. 2002;29:595–602.

	 24.	 Seishima M, Mizutani Y, Shibuya Y, et al. Chronic fatigue syndrome after human 
parvovirus B19  infection without persistent viremia. Dermatology. 2008;216: 
341–6.

http://www.la-press.com
http://www.la-press.com/clinical-medicine-insights-case-reports-journal-j91

