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 Case series
 Patient: Female, 24 • Male, 35
 Final Diagnosis: EBV-induced infectious mononucleosis
 Symptoms: Fever • general malaise • lymphadenopathy
 Medication: —
 Clinical Procedure: Physical examination and serological testing
 Specialty: Infectious diseases

 Objective: Rare co-existance of disease or pathology
 Background: Infectious mononucleosis is a clinical syndrome most commonly associated with primary Epstein-Barr virus 

(EBV) infection. In adults, the symptoms can often be severe and prolonged, sometimes causing serious com-
plications. Analgesic or antipyretic drugs are normally used to relieve the symptoms. However, there is no caus-
al treatment for the disease.

 Case Report: Two cases of adult patients with atopic predispositions developed nocturnal fever, general fatigue, pharyngitis 
and lymphadenopathy after an exacerbation of atopic symptoms or those of allergic rhinitis. Due to the pos-
itive results for EBV viral-capsid antigen (VCA) IgM and negative results for EBV nuclear antigen (EBNA) IgG, 
diagnoses of infectious mononucleosis induced by EBV were made in both cases. Although oral antibiotics or 
acetaminophen alone did not improve the deteriorating symptoms, including fever, headache and general fa-
tigue, nonsteroidal anti-inflammatory drugs (NSAIDs), such as tiaramide or loxoprofen, completely improved 
the symptoms quickly after the initiation.

 Conclusions: In these cases, given the atopic predispositions of the patients, an enhanced immunological response was like-
ly to be mainly responsible for the pathogenesis of the symptoms. In such cases, NSAIDs, that are known to 
reduce the activity of EBV, may dramatically improve the deteriorating symptoms quickly after the initiation. 
In the present cases, the immunosuppressive property of these drugs was considered to suppress the activity 
of lymphocytes and thus provide the rapid and persistent remission of the disease.
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Background

Infectious mononucleosis is a clinical syndrome most commonly 
associated with primary Epstein-Barr virus (EBV) infection [1]. 
The typical features of infectious mononucleosis include fe-
ver, tonsillar pharyngitis, lymphadenopathy, general fatigue 
and atypical lymphocytosis. In children, the disease is usually 
subclinical with fewer than 10% developing clinical symptoms 
despite the higher exposure rates [2]. In adults, however, the 
symptoms, such as fever, sore throat and general fatigue, are 
often severe and prolonged, sometimes causing serious com-
plications, including hepatitis, myocarditis, encephalomyelitis 
and Guillain-Barré syndrome [3–5], or triggering the develop-
ment of autoimmune or lymphoproliferative disorders [6–9]. 
During the development of the disease, the transmitted EBV is 
initially replicated in epithelial cells and B-lymphocytes within 
the oropharyngeal tissues [10]. Then, the viruses are dissem-
inated systemically through the lymphoreticular system [11], 
causing local or systemic symptoms. However, since drugs that 
are effective for the virus itself are not yet developed, there 
is no causal treatment at present for the EBV-induced infec-
tious mononucleosis. For the relief of the symptoms, analge-
sic or antipyretic drugs are normally used [1], although they 
are not effective enough in shortening the duration of the dis-
ease. Previously, using EBV genome carrying lymphoblastoid 
cells, Kapadia et al. provided in vitro evidence that nonste-
roidal anti-inflammatory drugs (NSAIDs) reduce the activity 
of EBV at low doses [12]. This study indicated the therapeu-
tic usefulness of NSAIDs in the treatment of EBV infection. 
Additionally, besides their anti-inflammatory, antipyretic and 
analgesic properties, NSAIDs are also known to exert immuno-
suppressive properties by inhibiting the leukocyte migration or 
their cytokine production [13–15]. Here, we experienced two 
case of infectious mononucleosis induced by EBV in adult pa-
tients with atopic dermatitis or allergic rhinitis. The patients 

had previously been diagnosed as allergic rhinitis, due to sea-
sonal and perennial allergic symptoms and the positive results 
for percutaneous skin testing and radioallergosorbent testing. 
In these cases, given such atopic predispositions of the pa-
tients, an enhanced immunological response was likely to be 
mainly responsible for the pathogenesis of the symptoms. In 
such cases, NSAIDs, such as tiaramide and loxoprofen, may 
dramatically improve the deteriorating symptoms quickly af-
ter the initiation. In the present cases, the immunosuppres-
sive property of these drugs was considered to suppress the 
activity of lymphocytes and thus provide a rapid and persis-
tent remission of the disease.

Case Report

Case 1

A 24-year-old woman with atopic dermatitis noticed the wors-
ening of her atopic eczema despite the use of topical cortico-
steroids. Several days later, she noticed lymphadenopathy in 
her neck and developed a nocturnal fever with headache, sore 
throat, and general fatigue that persisted for 6 days. Because 
the use of antibiotics (cefditoren pivoxil 300 mg/day), pre-
scribed at a nearby clinic under a diagnosis of “acute bacteri-
al pharyngitis,” did not improve her deteriorating symptoms, 
she came to our outpatient clinic. On physical examination, 
the patient appeared very exhausted. Her body temperature 
was 36.6°C. She had an intensely itchy, dry rash on her face 
and whole body, indicating generalized atopic eczema. Her oral 
mucosa was moist and the pharynx was red and swollen. There 
was white exudate scattered on both of her tonsils. On exam-
ination of the neck, bilateral posterior lymphadenopathy was 
present. As summarized in Table 1, laboratory data showed 
markedly increased peripheral white blood cell count, in which 
lymphocytes, most of them atypical lymphocytes, were abso-
lutely increased but neutrophils were almost absent. Liver en-
zymes, such as alanine aminotransferase (ALT), aspartate ami-
notransferase (AST), and lactate dehydrogenase (LD), were all 
significantly elevated, indicating the presence of mild liver in-
jury. Despite the atypical lymphocytosis, the C-reactive pro-
tein level was only slightly elevated (0.25 mg/dl). In serological 
testing, because the IgM antibody directed against EBV viral-
capsid antigen (VCA) was strongly positive and the IgG anti-
body to EBV nuclear antigen (EBNA) was negative, a diagno-
sis of infectious mononucleosis due to primary EBV infection 
was made. The possibilities of group A streptococcal pharyngi-
tis or adenoviral tonsillitis were excluded due to the negative 
results of the commercially available antigen detection kits. 
After the diagnosis, the antibiotics, which had been adminis-
tered for 4 days, were immediately discontinued and oral ad-
ministration of tiaramide (300 mg/day) was alternatively ini-
tiated (Figure 1), expecting anti-inflammatory and anti-allergic 

Case 1 Case 2

White blood cell count

Total (µl) 12,800 4,200

Neutrophils (µl) 0 1,554

Lymphocytes (µl) 7,718 2,394

Serology

ALT (IU/l) 88 102

AST (IU/l) 102 80

LD (IU/l) 556 397

EBV VCA-IgM (titer) 100< 320

EBNA IgG (–) (–)

Table 1. Laboratory data at first visit to our clinic.
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effects. The patient’s deteriorating symptoms, such as noctur-
nal fever, headache, sore throat and general fatigue, completely 
resolved within 2 days after the initiation of the drug, together 
with a dramatic improvement in the atopic eczema (Figure 1). 
Tiaramide was continued for 3 days, and there was no recur-
rence of the symptoms or signs afterwards, indicating com-
plete remission of the disease.

Case 2

A 35-year-old man with a history of allergic rhinitis devel-
oped allergic symptoms, such as rhinorrhea, nasal itching and 
sneezing, followed by a nocturnal fever with headache, gen-
eral fatigue, and a loss of appetite that persisted for 7 days 
(Figure 2). Because the symptoms gradually deteriorated de-
spite the repeated administration of 400 mg acetaminophen, 
he came to our outpatient clinic. On physical examination, 
the patient appeared tired. His body temperature was 37.4°C. 
His pharynx was not reddish, but there was a small white ex-
udate spotted on his left tonsil. On examination of the neck, 
posterior cervical lymphadenopathy was prominent bilateral-
ly. As summarized in Table 1, laboratory data showed slight-
ly decreased peripheral white blood cell count, in which lym-
phocytes were relatively increased with atypical lymphocytosis 
(546/µl). The data showed mild thrombocytopenia (platelet 
count 124 000/µl), indicating the possibility of some viral in-
fection. Liver enzymes were all significantly elevated, suggest-
ing mild liver injury. Despite a weakly positive result for EBV 
VCA-IgG antibody, a strongly positive result for the VCA IgM 
antibody and a negative result for the EBNA IgG antibody in-
dicated recent infection with the virus. Because serological 
tests for other viruses that can also cause infectious mono-
nucleosis, such as cytomegalovirus (CMV) or human immuno-
deficiency virus (HIV), were both negative, we finally made a 

diagnosis of infectious mononucleosis due to primary EBV in-
fection. Because the patient’s symptoms deteriorated regard-
less of the use of acetaminophen, we alternatively started oral 
administration of loxoprofen (180 mg/day) immediately after 
the diagnosis (Figure 2). His deteriorating symptoms, such as 
the allergic symptoms, nocturnal fever, headache, general fa-
tigue and a loss of appetite, quickly disappeared within 2 days 
after starting the drug. There was no recurrence of the symp-
toms or signs afterwards. Three weeks later, the EBV VCA-IgM 
antibody turned negative and the EBNA IgG antibody turned 
positive, indicating complete remission of the disease.

Discussion

Patients with atopic predispositions are vulnerable to the de-
velopment of autoimmune disorders because of the hyper-
sensitivity of T-helper 2 lymphocytes [16,17] or dysregulat-
ed activity of B-lymphocytes [18]. In the present cases, as 
we previously reported in cases with human parvovirus B19 
(HPV-B19) or Mycoplasma pneumoniae (M. pneumoniae) infec-
tions [19,20], both patients were predisposed to atopic disor-
ders, such as atopic dermatitis and allergic rhinitis. Therefore, 
lymphocytes were thought to be easily activated by infectious 
stimuli, as previously demonstrated in atopic patients [21,22]. 
Additionally, several studies actually suggested the positive 
correlation between EBV infection and the pathogenesis of 
atopic disorders [23,24]. In addition to the induction of circu-
lating antibodies from B-lymphocytes [25], EBV is known to 
stimulate the activity of T-lymphocytes, facilitating their pro-
duction of pro-inflammatory cytokines, such as interleukin-2 
and interferon-g [26]. Therefore, the symptoms caused by the 
virus are primarily considered to be immune-mediated rather 
than induced directly by cellular toxicity [27,28]. In this context, 

First visit to our clinic

Days from the first visit

Atopic eczema

Nocturnal fever

Headache, sore throat,
general fatigue

–6 0 2 15

CDTR-PI 300 mg/day

Tiaramide 300 mg/day

Figure 1.  Clinical course of Case 1. Despite the use of cefditoren 
pivoxil (CDTR-PI), the patient’s symptoms deteriorated. 
However, tiaramide quickly resolved the symptoms 
after the administration.

First visit to our clinic

Days from the first visit

Allergic symptoms

Nocturnal fever

Headache, general fatique,
loss of appetite

–7 0 2 15

ACA 400 mg/day

Loxoprofene 180 mg/day

Figure 2.  Clinical course of Case 2. Despite the repeated use 
of acetaminophen (ACA), the patient’s symptoms 
deteriorated. However, immediately after the initiation 
of loxoprofen, the symptoms quickly disappeared.
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infection with EBV is often associated with the subsequent on-
set of immune-mediated systemic disorders, such as systemic 
lupus erythematosus (SLE) and multiple sclerosis [6,7], or lym-
phoproliferative disorders, such as Hodgkin’s lymphoma [8,9]. 
In our cases, although they were not complicated with such 
disorders, the exacerbation of atopic dermatitis or allergic rhi-
nitis, which preceded the onset of infectious mononucleosis, 
strongly suggested the involvement of an enhanced immuno-
logical response in the pathogenesis. As we previously report-
ed in cases with HPV-B19 or M. pneumoniae infections [19,20], 
EBV infection in the present cases may have also stimulated 
the activity of lymphocytes in atopic patients.

For adult patients with infectious mononucleosis, acetamin-
ophen is most frequently used to relieve the symptoms, such 
as fever, sore throat, and malaise [1]. However, the analge-
sics are not fundamentally effective for the virus itself, nor 
do they shorten the duration of the disease. Therefore, the 
majority of patients have to suffer from the symptoms at 
least for 2 weeks, sometimes for several months, until the 
disease spontaneously resolves [29–31]. In the present cas-
es, although the antibiotics or acetaminophen alone did not 
improve the symptoms of the patients, tiaramide or loxopro-
fen completely improved their deteriorating symptoms im-
mediately after the initiation (Figures 1, 2). Therefore, in the 
present cases, as we previously reported in patients with 
HPV-B19 infection [19], these NSAIDs, which are listed in the 
International Nonproprietary Names (INN) and are available 
worldwide, were most likely responsible for the resolution of 
the disease. According to previous case reports, EBV-induced 
infectious mononucleosis complicated with severe arthritis or 
pericarditis were also successfully treated by NSAIDs [32,33]. 
Additionally, in some basic studies, NSAIDs were actually dem-
onstrated to directly reduce the activity of EBV [12] or cause 
cell lysis of EBV-infected lymphocytes [34]. In common clini-
cal practice, NSAIDs are generally used as anti-inflammatory, 
antipyretic, and analgesic drugs. Additionally, because of their 
immunosuppressive properties [35], they have also been used 
in the treatment of autoimmune disorders, including rheuma-
toid arthritis [36] and SLE [37]. According to previous studies, 

NSAIDs exert such immunosuppressive effects by inhibiting 
the leukocyte migration or their cytokine production, either in 
cyclooxygenase (COX)-dependent [13] or -independent man-
ner [14,15]. In our patients, since the increased activity of lym-
phocytes was mainly involved in the pathogenesis, the immu-
nomodulation by the NSAIDs was most likely responsible for 
the quick resolution of the symptoms and the complete re-
mission of the disease. In our previous basic studies, NSAIDs 
actually suppressed the activity of lymphocytes by function-
ally inhibiting delayed rectifier K+-channels (Kv1.3) [38,39]. 
Since T-lymphocytes predominantly express the channels in 
their membranes [40,41], such a mechanism may have largely 
contributed to the immunosuppressive properties of NSAIDs 
in the present cases. In this context, in addition to the use 
of immunomodulatory drugs or corticosteroids [42,43], the 
use of selective blockers for the channel may also be benefi-
cial [39,44,45]. Such drugs would shorten the duration of the 
disease, if administered early. Additionally, they would pre-
vent serious complications caused by the EBV infection [3–5] 
or the development of autoimmune or lymphoproliferative 
disorders triggered by the virus [6–9].

Conclusions

We reported 2 cases of EBV-induced infectious mononucleosis 
in patients with atopic dermatitis or allergic rhinitis. In these 
cases, given the atopic predispositions of the patients, an en-
hanced immunological response was likely the main cause of 
the pathogenesis of the symptoms. In such cases, NSAIDs, 
which are known to reduce the activity of EBV, dramatically im-
proved the deteriorating symptoms quickly after the initiation.
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