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A review of 28 patients who tested positive for both Epstein-
Barr virus and cytomegalovirus immunoglobulin M at an
academic medical center revealed that dual positivity is more
common than previously reported. These cases require
careful review of the history and sometimes supplemental
testing. This report highlights features of patients with dual
positivity and provides recommendations on interpretation
of the results.
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Infectious mononucleosis (IM) is a clinical syndrome of the re-
ticuloendothelial and lymphatic system, mostly caused by
Epstein-Barr virus (EBV) but also by other infections, including
cytomegalovirus (CMV) [1]. Given the significant overlap of
symptoms between acute EBV and CMV, it is difficult to distin-
guish EBV- fromCMV-relatedmononucleosis. Exudative phar-
yngitis, cervical lymphadenopathy, and splenomegaly are more
commonly associated with EBV mononucleosis, whereas indi-
viduals with CMVmononucleosis tend to have prolonged fevers
and systemic symptoms. While in most cases both EBV- and
CMV-induced mononucleosis resolve without specific therapy,
in certain hosts, determining the specific cause of mononucleo-
sis is important. For instance, primary CMV mononucleosis in
pregnant women can cause maternal–fetal CMV transmission.
Antiviral therapy such as ganciclovir, valganciclovir, or foscar-
net may be indicated in immunocompromised individuals
with CMV end-organ disease and/or high viral loads as well
as in immunocompetent patients with protracted CMV mono-
nucleosis with severe organ-specific complications of CMV.

EBV and CMV, members of the herpesvirus family, establish
lifelong latent infection and can reactivate. More than 90% of
adults have acquired at least EBV or CMV. EBV rates vary widely

by age, geographic location, and race/ethnicity. A US-based

National Health Examination Survey conducted among 9300 in-
dividuals aged 6–19 years between 2003 and 2010 showed that

overall age-adjusted EBV seropositivity declined from 72% in

2003–2004 to 65% in 2009–2010, and from 88% among
Mexican Americans and 88% among non-Hispanic Blacks to

64% among non-HispanicWhites [2]. CMV follows similar sero-

prevalence trends. The US-based National Health Examination

Survey conducted among >15 000 individuals aged 6–49 years
between 1999 and 2004 showed an overall age-adjusted CMV se-

roprevalence of 50.4% [3].With high baseline seropositivity rates,

it is important to note that many patients undergoing testing for
acute EBV and/or CMV infection may already have latent EBV

and/or CMV.
A definitive diagnosis of acute EBV or CMV infection can be

made by testing for specific immunoglobulin M and G (IgM
and IgG) antibodies against EBV or CMV antigens in the right

clinical context. Antibodies against EBV are formed to viral capsid

antigens (VCAs), nonstructural proteins expressed early in the lyt-
ic cycle, and nuclear antigens (EBNA) expressed during latent in-

fections and appear late during infectious mononucleosis. Acute

primary EBV infection demonstrates positive EBV VCA IgM
and IgG with negative EBNA, while past EBV infection shows

positive EBNA and positive EBV VCA IgG with negative EBV

VCA IgM. Acute CMV infection demonstrates positive CMV
IgM and IgG, while past CMV infection shows negative CMV

IgM with positive CMV IgG. EBV and CMV viral loads are not

recommended as first-line tests for diagnosing suspected primary
EBV or CMV infection, respectively, but may be useful as adjunc-

tive tests to aid in diagnosis when serologic testing in not conclu-

sive. This is particularly important in high-risk patients to assess
disease severity andmonitor response to therapy. IgM assays gen-

erally have a weaker IgM binding affinity to antigen compared

with IgG binding affinity secondary to the antibody maturation
effect. Further, the peptide used in the EBV IgM assay is small

and synthesized, whereas the CMV IgM assay uses a whole-virus

extract as the target antigen, which leads to a higher likelihood of
contamination with cell proteins, and thereby higher chances of

false positivity.
We noted that some people with mononucleosis syndromes

may have simultaneous positivity of both EBV VCA IgM and
CMV IgM, resulting in a diagnostic dilemma, as dual positivity

could represent multiple different possibilities, including (1)
acute infection due to EBV with false-positive CMV serology
(which itself could be due to heterophile antibodies or viral
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reactivation); (2) acute infection due to CMV with false-
positive EBV serology (due to viral reactivation); (3) sequential
acute infections by EBV/CMV in either order with prolonged
IgM positivity from the first infection; (4) simultaneous acute
infection by EBV/CMV; (5) IM-like syndrome due to another
etiology with false-positive EBV/CMV serology (which could
be due to heterophile antibodies or viral reactivation). While
there are data surrounding dual positivity of EBV and CMV se-
rologies in pediatric populations in primary care offices [4, 5],
there is a paucity of information surrounding interpretation of
dual positivity in adults, especially in hospitalized immuno-
compromised hosts. The aim of this retrospective study was
to ascertain the frequency of dual positivity of EBV VCA
IgM and CMV IgM among adults tested in an academic med-
ical center in urban Boston, with the goals of describing pa-
tients’ clinical characteristics and assisting in interpreting
these and subsequent diagnostic tests.

METHODS

The Clinical Microbiology Laboratory at the Brigham and
Women’s Hospital performs EBV and CMV serologic testing
for inpatients in an academic tertiary care hospital, and for out-
patients in its affiliated clinics. A small number of specimens
from pediatric patients are tested from a few community clinics
that also utilize the hospital’s laboratory services.

Among patients who underwent EBV VCA IgM and CMV
IgM testing using the Liaison assay (DiaSorin, Saluggia, Italy)
at Brigham and Women’s Hospital between January 1, 2016,
and January 1, 2021, we investigated those who were positive
for both EBV VCA IgM and CMV IgM. Their electronic med-
ical records were reviewed to collect demographic and clinical
characteristics and laboratory information, which included
EBV VCA IgM, EBV VCA IgG, EBNA IgG, EBV early Ag
IgG, EBV viral load, CMV IgM, CMV IgG, and CMV viral load.

The Institutional Review Board atMass General Brigham ap-
proved the study. Two physicians independently investigated
medical records. Cases were stratified based on age, gender, co-
morbidities, and need for hospitalization. On the basis of clin-
ical history, additional laboratory values, relevant imaging, and
treating physician’s assessment on chart review, the reviewing
physician interpreted dual positive serologies into 1 of 5 broad
categories—acute EBV, acute CMV, coinfection/dual infection
suspected, other nonherpes infection, and equivocal/unclear.

RESULTS

Between 2016 and 2021, the BWH Clinical Microbiology
Laboratory performed EBV VCA IgM tests on 4962 patients,
of whom 885 had duplicate testing. Of 4077 unique patients,
268 (6.6%) tested positive, 6 were indeterminate, 32 were equiv-
ocal, and the rest tested negative; 49.6% were male, and 50.4%
were female. Outpatients accounted for 2840 (69.6%) of

specimens, inpatients 1143 (28%), and emergency room 102
(2.5%). The average age of patients tested was 47.3 years, and
3886 (95.1%) of the specimens were from patients aged ≥18
years, consistent with the predominantly adult population
served by the hospital and its clinics. Ninety-nine percent of
the pediatric specimens were from outpatients.
Of 268 unique EBV IgM–positive cases, 115 cases had CMV

IgM testing performed during the same encounter, and in cer-
tain exceptions, during the same week. Dual testing for both
EBV and CMV was done in individuals presenting with
mononucleosis-like syndrome to assist with diagnosis. Of
these, 28 were also positive for CMV IgM (dual positivity), or
24.4% of those for whom both EBV VCA IgM and CMV IgM
tests were ordered who had positive EBV VCA IgM results.
A summary of clinical and laboratory characteristics of these

patients with dual IgM positivity is shown in Table 1. For those
who had dual positive serologies, the mean age was 36.1 years: 3

Table 1. Clinical Characteristics of Patients With Positive EBV VCA IgM
Results who Also Tested Positive for CMV IgM

Clinical Characteristics No. (%)

Mean age, y 36.1

Age range, y

(i) 4–18 3 (11)

(ii) 19–34 11 (39)

(iii) 35–50 11 (39)

(iv) 51–73 3 (11)

Male 15 (54)

Significant comorbidities 16 (57)

Immunocompromised 7 (25)

Hospitalized 14 (50)

Acuity of symptoms

(i) Acute (<2 wk) 13 (46)

(ii) Subacute (2–6 wk) 11 (39)

(iii) Chronic (>6 wk) 4 (14)

Clinical presentation

Fever, chills, diaphoresis, and malaise 18 (64)

Atypical lymphocytosis 14 (50)

Transaminitis 9 (32)

Lymphadenopathy 6 (21)

Splenomegaly 5 (18)

Laboratory testing

Heterophile antibody positive 6/17 (35)

EBV IgG positive 25/27 (93)

EBV early antigen IgG positive 8/9 (89)

EBNA IgG positive 8/15 (53)

EBV PCR detectable 8/18 (44)

CMV IgG positive 13/22 (59)

CMV PCR detectable 8/20 (40)

Follow-up serologies ordered 6 (21)

Assays used: EBV-specific serologies: Liaison assay (DiaSorin, Saluggia, Italy); CMV
serologies: Liaison assay (DiaSorin, Saluggia, Italy); EBV PCR: EBV m2000 RealTime
System (Abbott Molecular Inc., Des Plaines, IL, USA); CMV PCR: COBAS AmpliPrep/
COBAS TaqMan CMV Test (Roche Molecular Diagnostics, Branchburg, NJ, USA).

Abbreviations: CMV, cytomegalovirus; EBNA, nuclear antigen; EBV, Epstein-Barr virus; IgG,
immunoglobulin G; IgM, immunoglobulin M; PCR, polymerase chain reaction; VCA, viral
capsid antigen.
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aged 4–18 years, 11 aged 19–34 years, 11 aged 35–50 years, and 3
aged 51–73 years. Fifteen (54%) patients weremen, and 14 (50%)
required admission to the hospital. Sixteen (57%) patients had
significant comorbidities, 7 of whom were immunocompro-
mised. All patients were symptomatic at the time of testing; 13
(46%) of these patients had symptom onset <2 weeks prior.
Eighteen (64%) had fever, chills, andmalaise, 14 (50%) had atyp-
ical lymphocytosis, 9 (32%) had elevated liver function tests, 6
(21%) had lymphadenopathy, and 5 (18%) had splenomegaly.
Six of 17 (35%) had positive heterophile antibody. Twenty-five
of 27 (93%) had positive EBV IgG, 8 of 9 (89%) had positive
EBV early antigen IgG, 8 of 15 (53%) had positive EBNA IgG,
and 8 of 18 (44%) had detectable EBV PCR. Thirteen of 22
(59%) had positive CMV IgG, and 8 of 20 (40%) had detectable
CMV PCR. Six (21%) had follow-up serologies ordered.

Table 2 presents a case summary with interpretation of dual
positive serologies. Ten patients were diagnosed with acute EBV
and 6 with acute CMV. For 4 patients, dual infection could not
be excluded, and in 6 patients, the diagnosis remained unknown.
Two patients had alternate diagnoses; anaplasmosis and systemic
lupus erythematosus (SLE) were implicated to be the etiologies
of the patients’ clinical and laboratory presentations, with the
positive EBV and CMV serologies being interpreted as false-
positives. Six patients had follow-up serologies ordered ranging
from 5 days to 6 months, with 3 of these follow-up tests assisting
with the diagnosis. One patient died within 3 months of dual
positive IgM test results. Further data on outcomes and duration
of illness were unable to be uniformly obtained as many patients
recovered and did not return for further follow-up.

DISCUSSION

In this review of patients testing positive for EBV IgM, simul-
taneously having a positive CMV IgM (dual positivity) was
more common (∼25%) than previously reported in the litera-
ture. True antigen cross-reactivity triggering these results is un-
likely as the amino acid sequences of these orthologues are
quite different. A more plausible explanation is that interfering
substances (such as autoantibodies, heterophile antibodies, and
serum binding proteins) can lead to false-positives [6]. The di-
versity of clinical characteristics of cases makes individual in-
terpretation of positive and negative test results challenging.

There are no clear guidelines on how to interpret dual positivity
for these 2 viruses. Hence, diagnosis should be established
after taking the overall clinical context into consideration via
case-by-case discussion. In more than half the cases, CMV and
EBV viral load testing helped resolve the uncertainty when signifi-
cantly elevated for one diagnosis compared with the other, sug-
gesting that elevated viral loads may also reflect reactivation.
EBV antinuclear IgG positivity was useful in context with other
testing to demonstrate remote EBV infection. Repeating these

serologies in 4–6 weeks can, in some cases, help ascertain the eti-
ological agent of mononucleosis. In a minority of our cases, dual
positivity was thought to represent false-positive results for both
viruses when a separate infection occurred. In our population in
the Northeast United States, we saw several cases where a recent
tick-borne infection was the culprit, and with transaminitis in
the setting of fever and other nonspecific symptoms, EBV/CMV
was challenging to diagnose. Ultimately, in a sizeable proportion
of our cases, the final diagnosis remained unknown. As obtaining
the final diagnosis in patients with dual positivity can represent a
significant challenge, cliniciansmust acknowledge the need for di-
agnostic stewardship and the potential for unneeded therapies at
the time of ordering serologic testing.
Dual seropositivity for EBV and CMV IgM may be more

common than previously reported. One possible explanation
is that most of the patients in this predominantly hospital-
based cohort were sicker and more complicated than those typ-
ically seen in outpatient clinical care. As there is no definitive
diagnosis when both EBV and CMV IgM results are positive,
clinicians should strongly consider supplemental testing (espe-
cially additional serologies and viral load assays) to resolve the
diagnostic dilemma.
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