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Summary A 37-year-old man was presented with incidental findings of neutropenia, atypical
lymphocytosis, thrombocytopenia and deranged liver parenchymal enzymes. Four days later,
he developed fever, sore throat and cervical lymphadenopathy, compatible with mononucleo-
sis-like illness (MLI). Polymerase chain reaction (PCR) and viral culture of the nasopharyngeal
swab showed human metapneumovirus (hMPV). There was a �4-fold rise in IgG against hMPV.
This is the first case report illustrating the natural clinical course of hMPV-related MLI.
ª 2008 The British Infection Society. Published by Elsevier Ltd. All rights reserved.
Introduction

Human metapneumovirus (hMPV) is a recently identified
respiratory virus belonging to the family of Paramyxovir-
idae.1 It is associated with acute respiratory tract infections
in children.2 Clinical syndromes described in adults include
influenza-like illness, bronchitis, and exacerbations of
asthma and chronic obstructive pulmonary disease.3

Severe pneumonia can also occur in the elderly and immu-
nocompromised patients.4 Several hMPV outbreaks involving
adults residing in psychiatric units and long-term care
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facilities have been reported,5,6 in which 12% of all cases
died in one study.6 In this case report, we present the
natural evolution of mononucleosis-like illness (MLI) due to
hMPV in an immunocompetent adult.

Case report

A 37-year-old male health care worker was presented with
an incidental finding of abnormal blood tests during routine
health check. The complete blood picture revealed a nor-
mal total white cell count of 4.40� 109/L; however, there
were neutropenia (0.53� 109/L, normal range 2.2e
6.7� 109/L), lymphocytosis (3.48� 109/L, normal range
1.2e3.4� 109/L) and thrombocytopenia with platelet of
56� 109/L (normal range 170e380� 109/L). A review of
ier Ltd. All rights reserved.
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the blood smear showed the presence of atypical lympho-
cytes (0.13� 109/L, normal range 0), and there was no
platelet clumping (Fig. 1a). The liver parenchymal enzymes
were deranged with elevation of alanine aminotransferase
(56 U/L, normal range 6e53 U/L) and aspartate aminotrans-
ferase (46 U/L, normal range 13e33 U/L), but the gamma-
glutamyltransferase, alkaline phosphatase, albumin and
the renal function tests were within normal limits. In view
of the abnormal blood picture, flow cytometry studies
were performed the next day, which demonstrated a re-
versed CD4/CD8 ratio of 0.3 suggestive of a reactive change
due to viral infection. Extensive microbiological investiga-
tions for MLI were performed on the same day. Serum for
heterophil antibodies by Monospot test was negative.
EpsteineBarr virus (EBV) serology showed a past infection
with positive EBNA and VCA IgG. The cytomegalovirus
(CMV) IgG was positive but the IgM was negative. The CMV
pp65 antigenemia was negative. The serum HIV antibody,
toxoplasma and parvovirus IgM and IgG were also negative.

On day 4 after the abnormal blood tests, the patient
developed symptoms of upper respiratory tract infection,
including a sore throat, rhinorrhoea, productive cough and
myalgia. He also developed bilateral cervical lymphade-
nopathy, which progressively increased until day 7. In view
of the multiple cervical lymphadenopathy and hematolog-
ical abnormalities, computer tomography with contrast of
the neck, thorax and abdomen was performed to assess the
Figure 1 (a) Hematoxylin and Eosin stains of peripheral blood sm
larger than a mature lymphocyte. The periphery of the cell is ind
The cytoplasm is abundant and vacuolated giving a foamy appea
against hMPV-infected FRhK-4 cell smear by indirect immunofluore
oculation of patient’s nasopharyngeal wash on FRhK-4 cells; and (d
extent of lymphadenopathy. There were multiple mildly
enlarged nodes along the right jugulo-digastric chain at
levels III, IV and V. The largest one measured
1.7� 1.2� 2.5 cm at the apex of the right posterior triangle
of the neck, but no enlarged lymphadenopathy in other
regions.

Further microbiological investigations were performed
upon symptoms onset, including nasopharyngeal swab (NPS)
and throat swab for bacterial culture, viral antigen de-
tection of influenza A, influenza B, parainfluenza types 1e
3, adenovirus, respiratory syncytial virus and viral culture.
Nasopharyngeal swab and buffy coat were tested for hMPV,
rhinovirus, human coronavirus (OC43, 229E, NL63), and
enterovirus by reverse transcription polymerase chain
reaction (RT-PCR). Buffy coat for human herpesvirus types
6e8 and parvovirus PCR were also assayed.

NPS was positive for a fragment of the polymerase gene
of hMPV by RT-PCR, which was confirmed by sequencing of
the PCR products. Acute and convalescent sera taken 14
days apart were tested for IgG antibody to hMPV and
showed a �4-fold rising titre from 1 in 20 to 1 in 640. Viral
culture of the NPS was also positive for hMPV. The clinical
isolate was found to be genotype B. All other microbiolog-
ical investigations were negative. Repeated blood tests
showed a gradual recovery of blood count with decreasing
atypical lymphocytosis (Table 1). The complete blood pic-
ture and liver parenchymal enzymes normalized 14 days
ear showing atypical lymphocyte. The atypical lymphocyte is
ented by surrounding cells producing a scalloped appearance.
rance; (b) patient’s serum showed specific antibody response
scence; (c) CPE with syncytia was developed at day 5 after in-
) no CPE was found on uninfected FRhK-4 cells.



Table 1 Serial hematological and biochemical results during the natural course of hMPV-related MLI

Baseline
(1 year ago)

Day 1 Day 2 Day 3 Day 7 Day 15 Units

White cell 5.4 4.4 4.27 4.95 4.56 5.68 109/L
Hemoglobin 16.5 15.9 16.8 16.0 16.5 16.0 g/dL
Platelet 190 56 134 154 179 227 109/L
Neutrophil 3.10 0.53 0.99 0.92 1.54 2.88 109/L
Lymphocyte 1.60 3.48 2.52 3.22 2.39 2.15 109/L
Atypical lymphocyte 0.13 0.2 109/L
Remark of atypical

lymphocyte
Total
lymphocyte
count (3.7%)

Not done Total
lymphocyte
count (6.2%)

A small
number
seen

Very
occasional

Albumin 47 47 45 44 46 44 g/L
Alkaline phosphatase 71 65 69 65 67 73 U/L
Alanine aminotransferase 29 56 55 54 56 28 U/L
Aspartate aminotransferase 25 46 40 39 39 21 U/L
Gamma-glutamyltransferase 30 41 42 44 39 36 U/L
Lactate dehydrogenase 261 475 466 418 406 287 U/L
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later. Upon further questioning, the patient’s 26-month-old
daughter had history of fever of 39.5 �C 2 days before the
health check. The baby also developed similar upper respi-
ratory symptoms to the patient. Apart from his daughter,
the patient had no known contact with other people with
upper respiratory tract symptoms for at least 2 weeks
before onset of illness.

Methods of laboratory investigation

An aliquot of NPS sample was tested for hMPV. Viral RNA
was extracted directly from NPS specimens using QIAamp
Viral RNA Mini Kit (QIAgen, Hilden, Germany). The RNA
pellet was resuspended in 10 ml of DNase-free, RNase-free
double-distilled water and was used as the template for
RT-PCR. A 267-bp fragment of the polymerase gene of
hMPV was amplified by RT-PCR using primers (LPW 4764
50-TGGTGYCARAARYTMTGGACA-30 and LPW 4765 50-AAAYT
GRAGATCYCTTGATATATA-30). The RNA was converted to
cDNA by a combined random-priming strategy using the Su-
perScript II kit (Invitrogen, San Diego, CA, USA). The PCR
mixture (50 ml) contained 1 ml of cDNA, PCR buffer (10 mM
TriseHCl, pH 8.3, 50 mM KCl, 3 mM MgCl2 and 0.01% gela-
tin), 200 mM of each dNTPs and 1.0 U Taq polymerase (Boeh-
ringer Mannheim, Germany). The mixtures were amplified
in 40 cycles of 94 �C for 1 min, 50�C for 1 min and 72 �C
for 1 min and a final extension at 72 �C for 10 min in an au-
tomated thermal cycler (PerkineElmer Cetus, Gouda, The
Netherlands). The PCR products were gel-purified using
the QIAquick gel extraction kit (QIAgen, Hilden, Germany).
Both strands of the PCR products were sequenced twice
with an ABI Prism 3700 DNA Analyzer (Applied Biosystems,
Foster City, CA, USA), using the PCR primers.

For hMPV culture, FRhK-4 cell monolayers in culture
tubes were inoculated with 200 ml of NPS and the cells were
maintained in serum free medium MEM (minimal essential
medium) with trypsin (2.5 mg/ml), and incubated at 35 �C
for up to 14 days. They were examined daily for cytopathic
effect (CPE), immunofluorescence done on fixed cell
smears when CPE appeared or at the end of the incubation
period.

hMPV antibody detection was performed using indirect
immunofluorescence test of hMPV-infected cell smears (Fig.
1bed). Briefly, serum with serial 2-fold dilutions starting
from 1 in 10 was screened on infected and noninfected con-
trol cells for 30 min at 37 �C. The cells were washed twice
in phosphate-buffered saline for 5 min each time, and
then anti-human IgG fluorescein isothiocyanate conjugates
(INOVA Diagnostic, San Diego) were added and the cells
were further incubated for 30 min at 37 �C. The IF-dye-
stained cells were examined at a �20 magnification under
a UV fluorescence microscope.

Discussion

Infectious mononucleosis is classically associated with EBV.
However, many other infections can mimic this condition
and are labeled as MLI. Other than EBV, CMV has been
considered the most common infective cause of MLI, and is
associated with fever, atypical lymphocytosis and mild
hepatitis but sore throat and lymphadenopathy are typi-
cally absent. Other infective causes include herpes simplex
virus type I, human herpesvirus type 6, HIV, parvovirus,
adenovirus, Streptococcus pyogenes, and toxoplasma.7

However, there has been no previous report suggesting
the relationship between MLI and hMPV.

We have presented in this case report a patient with MLI
due to hMPV. The presence of hMPV is documented by PCR
and later confirmed by viral culture. There was evidence of
acute hMPV infection as shown by a �4-fold rise of the anti-
hMPV antibody in paired serum. The clinical manifestation
of MLI is supported by abnormal laboratory findings, in-
cluding the presence of atypical lymphocytes and abnormal
levels of liver parenchymal enzymes. Other infectious
causes of MLI have been excluded by extensive microbio-
logical investigations.

The incidental finding of abnormal blood tests during
health checkup provides a unique opportunity to study the
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natural progression of the disease from an asymptomatic
stage. The first blood test from the asymptomatic patient,
which was taken 2 days after his daughter’s symptom
onset, already demonstrated atypical lymphocytes in the
peripheral blood film. This preceded clinical symptoms by
4 days. Previous studies suggested that the incubation
period of hMPV to be 4e6 days based on symptoms onset.8

This case demonstrates that hematological abnormalities
can be demonstrated as early as 2 days after acquiring
the virus. However, we do not have recent serial blood
tests before these abnormal results and, therefore, we
are not able to pinpoint the exact onset of abnormal blood
test.

Another prominent feature in our patient is marked
thrombocytopenia. Mild thrombocytopenia is common
among classical infectious mononucleosis.9 However, se-
vere thrombocytopenia is rare.10 Immune related destruc-
tion has been postulated. Autoantibodies to platelet
glycoproteins GPIIb/IIIa and GPIb/IX on platelets and in
plasma have been reported in a patient with infectious
mononucleosis.11

Currently, there is no approved treatment for hMPV.
Ribavirin has been demonstrated to be effective in mice,12

and it has been tried in a post heartelung transplant pa-
tient with hMPV infection.13 Since it can cause serious
life-threatening illness, another safer antiviral drug against
this disease is urgently needed.

This is the first case report clearly documenting the
ability of hMPV to cause MLI in an immunocompetent host,
who can be prospectively followed from pre-symptomatic
stage. Further studies will be required to identify the
prevalence of hMPV-related MLI.
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