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A 61-year-old woman was admitted to our medium-sized com-
munity hospital in northeastern Japan, with a fever. She had been
well until 9 days before admission, when she developed consistent
daily fevers of 38-39°C. She was not aware of any sick contacts.
She worked in an office, had a history of asthma and thyroiditis,
did not smoke nor drink alcohol, and her only regular medication
was bilastine. She had visited a clinic 8 days before admission and
an oral antibiotic (cefditoren pivoxil) was prescribed; however, her
condition did not improve. She developed a rash 7 days before
admission and was referred to the outpatient department of our
hospital 2 days later. At that time, examination showed small, ery-
thematous papules on her abdomen, arms and legs. Laboratory
tests showed a leukocyte count of 5.10 (normal range 3.30-8.60)
x 10%/L, neutrophils 2.17 (normal range 1.70-6.34) x 10°/L, lympho-
cytes 2.23 (normal range 0.96-3.10) x 10°/L, and platelets 172 (nor-
mal range 158-348) x 10°/L. The patient’s serum C-reactive protein
level was 14.4 (normal range 0.0-3.0) mg/L, aspartate aminotrans-
ferase 35 (normal range 11-32) U/L, and y-glutamyl transferase
46 (normal range 5-35) U/L. She was suspected of having a viral
infection and was not given any specific treatment. Antibodies to
cytomegalovirus (CMV) and Epstein-Barr virus (EBV) were tested
at this time. She visited the emergency department again 2 days
before admission because she could not eat owing to fever,
anorexia and a sore throat. No cause of the fever was identified,
and she was scheduled for admission for further evaluation. One
day before admission, her rash disappeared.

On admission, the patient was fully oriented. Her blood pres-
sure was 122/88 mm Hg, pulse rate 105 beats/min, body temper-
ature 38.0°C and oxygen saturation 99% on ambient air. She was
not pale or icteric and had no conjunctival hemorrhages. Exam-
ination of the oropharynx showed no pharyngeal edema, exu-
date or lesions. Her neck was supple. We detected no abnormali-
ties on cardiovascular examination or auscultation of her lungs.
Her abdomen was flat and soft without palpable hepatospleno-
megaly. She had no spinal or costovertebral angle tenderness
and no skin rash or peripheral edema.

Laboratory tests showed a slightly increased leukocyte count
of 9.40 x 10°/L with neutrophils 5.83 x 10°/L and lymphocytes 2.91
x 10°/L. Her platelet count was 202 x 10°/L. Aspartate amino-
transferase (54 U/L), alanine aminotransferase (51 U/L),
y-glutamyl transferase (60 [normal range 5-35] U/L), C-reactive

Key points

e Acute cytomegalovirus infection can occur in older adults who
are not obviously immunocompromised and should be
considered in the differential diagnosis of patients with fever of
unknown origin.

® Cytomegalovirus serology should be repeated if infection is
suspected but the initial results are negative; in such a situation,
polymerase chain reaction testing for cytomegalovirus can also
be useful.

® Acute cytomegalovirus infection in patients who are not
immunocompromised usually does not require antiviral
therapy.

protein (51.0 mg/L) and D-dimer (11 800 [reference 0-1000] ug/L)
levels were elevated. A SARS-CoV-2 antigen test was negative. We
detected slight protein (1+), slight microscopic hematuria (1+),
and a few bacteria but no leukocytes on urinalysis. A radiograph
of the patient’s chest was normal.

We considered viral infection (including infectious mononu-
cleosis), bacterial infection (including infective endocarditis and
tuberculosis), autoimmune disease and cancer (including lym-
phoma) as differential diagnoses based on persistent fever, mild
transaminitis, slight proteinuria and microscopic hematuria. We
did not think she had Toxoplasma infection because she had no
risk factors. An HIV test was negative. Antinuclear and antineu-
trophil cytoplasmic antibodies were negative, and no bacteria or
fungi grew on blood or urine cultures. Because of her complete
blood count results, she did not fulfill the criteria for hemo-
phagocytic lymphohistiocytosis. We did not order nasopharyn-
geal swabs for antigen tests for respiratory viruses because she
did not report any sick contacts and did not have any respiratory
symptoms. Contrast-enhanced chest and abdominal computed
tomography showed only a liver cyst and no focus of infection.

During the patient’s hospital stay, her fever persisted but her
general condition remained stable. The results of CMV and EBV
antibody tests, performed on samples collected 5 days before
admission, became available on day 3 of her stay; they showed
past EBV infection but were negative for CMV immunoglobulin M
(IgM) and G (IgG). Because CMV negativity in her age group is low
in Japan (about 3%),*? we suspected laboratory error and
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retested for serum CMV antibodies. We did not order polymerase
chain reaction (PCR) testing for diagnosis of primary CMV infection
because it is not covered for reimbursement by the national
health insurance system. On day 6, the CMV IgM and IgG test
results were positive (Figure 1) and we diagnosed acute CMV infec-
tion without tissue-invasive disease. On further history, the
patient recalled sharing eating utensils with someone, a possible
route of infection. As she was not immunocompromised, we did
not administer specific antiviral treatment, such as valganciclovir
or ganciclovir, which are used to treat CMV disease in patients who
are immunocompromised. We treated the patient with a non-
steroidal anti-inflammatory drug and she was discharged on day 12.

As the mean duration of symptomatic CMV infection is about
8 weeks,® we monitored the patient without further investiga-
tion. Her fever and malaise resolved completely within 4 weeks
after discharge. She was well at the last outpatient follow-up,
3 months after discharge.

Discussion

Cytomegalovirus infection can vary from asymptomatic infection
to tissue-invasive disease. Clinicians should recognize the differ-
ence between CMV infection and CMV disease: the former refers to
evidence of CMV replication regardless of symptoms, while the lat-
ter refers to evidence of CMV infection with attributable symptoms.
Furthermore, CMV disease can be categorized as a viral syndrome
(e.g., fever, malaise, leukopenia, neutropenia, thrombocytopenia,
elevation of hepatic aminotransferases) or tissue-invasive dis-
ease.*® Tissue-invasive disease is defined as appropriate clinical
symptoms and signs of end-organ disease (e.g., enteritis, hepatitis,
nephritis, pneumonitis, meningoencephalitis, retinitis) with docu-
mentation of CMV in tissue from the relevant organ.** In patients
who are immunocompetent, most infections are asymptomatic,
and the most common clinical presentation is CMV mononucleosis,
presenting as fever, malaise, sore throat, headache, lymphocyto-
sis, presence of more than 10% atypical lymphocytes, and eleva-
tion of hepatic aminotransferases.® Although tissue-invasive CMV
disease can occur in patients who are immunocompetent,’ its inci-
dence is low. In contrast, for those who are immunocompromised
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(e.g., are post-transplant, have HIV infection, are treated with
immunomodulatory drugs) and infants with congenital CMV infec-
tion, tissue-invasive disease is a major concern.®

Cytomegalovirus seroprevalence varies by region, tending to
be higher in Africa, Asia and South America, and lower in Europe
and North America.® A previous study estimated the global mean
seroprevalence for the general population at 83%; CMV seroprev-
alence was reported to be 42% in Canada and 72% in Japan.®
Cytomegalovirus seroprevalence increases with age, and in
countries with high CMV seroprevalence such as Japan, seroposi-
tivity reaches nearly 100% in those aged 60 years or older.! In
Canada, 67%-73% of blood and organ donors and organ recipi-
ents were reported to be seropositive by the age of 70 years.’

The diagnostic approaches for CMV infection and disease
depend on the patient’s clinical history. For diagnosing primary
CMV infection in patients who are immunocompetent, serologic
studies are the standard: either the detection of CMV IgM or a
fourfold rise in CMV I1gG (usually at least 2 weeks apart) confirm
the diagnosis. Cytomegalovirus IgM antibodies are typically
detectable within the first 2 weeks and may remain elevated for
several months or even up to 1 year.%* Cytomegalovirus 1gG anti-
bodies are detectable 2 to 3 weeks after the development of
symptoms.l® When the diagnosis is suspected but IgM and 1gG
antibodies are both negative, repeat serologic testing 1 or
2 weeks later can confirm seroconversion. In this setting, the PCR
test may be helpful for the timely diagnosis of primary CMV infec-
tion. However, as both the sensitivity and specificity of PCR can
be low,*¥ using PCR alone is not recommended for the diagnosis
of CMV infection in patients who are immunocompetent. In con-
trast, for patients who are immunocompromised and, particu-
larly, those who are post-transplant, PCR is the preferred diag-
nostic test and serologic studies have no role in diagnosing
active CMV infection and disease. This is because both primary
and secondary infection due to reactivation of CMV in seroposi-
tive patients is common in this patient population.* Polymerase
chain reaction is also preferred in this population, as rapid detec-
tion and monitoring of DNA levels are required to select appro-
priate antiviral therapy and decide on the duration of therapy in
patients who are immunocompromised and have CMV disease.*

Discharge

Figure 1: Time course of symptoms and titres of antibodies for cytomegalovirus (CMV). Normal values for CMV immunoglobulin M (IgM): < 0.85; CMV

immunoglobulin G (1gG) <6.0.
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In patients who are immunocompromised, CMV-1gG is useful for
assessing latent CMV infection to stratify the risk of CMV infection
and disease.

Cytomegalovirus infection and disease in patients who are
immunocompetent are generally self limited and antiviral ther-
apy is usually unnecessary; even in severe CMV disease, the
benefit of antiviral therapy is inconclusive.” In contrast, most
patients who are post-transplant and have CMV infection, even if
asymptomatic, require antiviral treatment to prevent the devel-
opment of tissue-invasive disease (pre-emptive therapy). For
pre-emptive therapy, oral valganciclovir is usually selected, and
patients are treated until the viral load is undetectable or less
than the lower quantifiable limit of the assay.* For symptomatic
CMV disease in patients who are post-transplant, oral valganci-
clovir or intravenous ganciclovir are recommended until eradica-
tion of CMV-DNA below the lower limit of quantification (<200 IU/
mL) and resolution of all clinical signs of CMV disease.*
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