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Epstein Barr virus (EBV) primoinfection may contribute to the
development of post-mononucleosis lymphomas in EBV-se-
ronegative adult males with inflammatory bowel disease
(IBD) under thiopurine therapy, but data on children are
sparse. Knowledge of the EBV status may influence the type
of surveillance and therapy in a group particularly vulnerable
to the occurrence of EBV primoinfection. We aimed to deter-
mine the EBV status at diagnosis, the primoinfection rate,
and complicationsin a pediatric Portuguese population with
IBD. Method: This was a retrospective analysis of clinical re-
cords of pediatric patients with IBD. Demographic data, EBV
status, as well as clinical and therapeutic data on primoinfec-
tion were collected. Results: Of the 250 patients evaluated,
229(91.6%) had documented EBV screening and 50.8% were

male. Mean age + SD was 13.0 + 2.8 years at diagnosis and
14.7 + 2.3 years at EBV screening. EBV IgG serology was pos-
itive in 76.0% of patients. A total of 218 patients had been on
therapy with azathioprine at some point. The average length
of exposure to azathioprine was 4 years, and 91 patients
(39.7%) were on azathioprine at EBV assessment. EBV pri-
moinfection was documented in 4 patients (1.6%), all fe-
males, 2 of whom were on azathioprine. Two presented clin-
ical signs of infection and 2 were identified at diagnostic
screening; the first 2 suspended azathioprine and the other
2 did not initiate it. Conclusions: A significant proportion of
pediatric Portuguese IBD patients are EBV-naive. Systematic
screening of EBV status enables the identification of patients
at risk of primoinfection, and the occurrence of symptoms
suggestive of acute EBV infection in seronegative patients
should lead to rapid confirmation of the diagnosis. Timely
diagnosis may allow the adjustment of therapeutic strategy
sparing patients from potentially severe iatrogeny.
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Infeccao pelo virus Epstein-Barr e terapéutica com
tiopurinas numa populacao pediatrica com doenca
inflamatodria intestinal

Palavras Chave
Doenca inflamatdria intestinal - Virus Epstein-Barr -
Tiopurinas

Resumo

A primoinfeccao pelo virus Epstein Barr (EBV) pode con-
tribuir para o desenvolvimento de linfomas p6s-mononu-
cleose infecciosa em homens adultos EBV-seronegativos
com doenca inflamatéria intestinal (Dll), sob terapéutica
com tiopurinas. Os dados em criancas sao escassos. O
conhecimento do perfil serolégico do EBV pode influen-
ciar o tipo de vigilancia e terapéutica em doentes particu-
larmente vulneraveis a ocorréncia de primoinfeccao por
EBV. Os autores tém como objetivo conhecer o perfil se-
rolégico do EBV ao diagnéstico de DlI, a taxa de primoin-
feccdo e complicagées numa populacdo pediatrica portu-
guesa com DIl. Método: Analise retrospectiva dos proces-
sos de doentes em idade pediatrica com DIl. Foram
recolhidos dados demogréficos, o perfil serolégico do
EBV e dados clinicos e terapéuticos aquando da primoin-
feccdo. Resultados: Dos 250 doentes avaliados, 229
(91.6%) tinham rastreio do EBV documentado, 50.8% dos
quais do sexo masculino. A idade média (DP) ao diagndsti-
co de DIl foi de 13.0 + 2.8 anos e no momento do rastreio
do EBV de 14.7 £ 2.3 anos. A serologia para EBV foi IgG
positiva em 76.0% dos doentes. 218 efetuaram terapéu-
tica com azatioprina, com exposicao média de quatro
anos. 91 doentes (39.7%) estavam sob azatioprina aquan-
do da avaliacdo do perfil serolégico do EBV. A primoin-
feccdo por EBV foi documentada em quatro doentes
(1.6%), todos do sexo feminino, dois dos quais sob azatio-
prina. Dois doentes apresentaram sinais clinicos de in-
feccdo, dois foram identificados no rastreio infeccioso ao
diagnéstico de DII; os dois primeiros suspenderam a te-
rapéutica com azatioprina, os outros dois ndo a iniciaram.
Conclusées: Uma proporcao significativa de criangas por-
tuguesas com DIl é naive para o EBV. A avaliacdo sistemati-
ca do perfil serolégico do EBV permite a identificacdo de
doentes comrisco de primoinfecc¢do e a ocorréncia de sin-
tomas sugestivos de infeccao aguda pelo EBV em doentes
soronegativos deve levar a rapida confirmacdo do diag-
nostico. O diagndstico oportuno permite o ajuste da es-
tratégia terapéutica, evitando potencial iatrogenia grave.

© Sociedade Portuguesa de Gastrenterologia
Publicado por S. Karger AG, Basel

Epstein-Barr Virus Infection in
Inflammatory Bowel Disease

Epstein-Barr virus (EBV) is a ubiquitous Human her-
pesvirus and seropositivity occurs in >95% of the world’s
adult population. It is rarely recognizable in children
younger than 4 years of age, and at the age of 5 years only
20-25% of children in developed countries are EBV-pos-
itive [1]. Most EBV infections occur in adolescence and
young adulthood, with rates ranging from 70 to 95% [2,
3]. Prevalence of EBV infection seems to be similar
in inflammatory bowel disease (IBD) patients. A study
from the Czech Republic evaluated children aged be-
tween 10.9 and 14.6 years, and found that 64% of patients
were seropositive, with an increasing proportion of sero-
positivity during childhood [4]. A study of a cohort of
Canadian IBD patients reported a prevalence of EBV se-
ropositivity in the IBD population aged 18-25 years that
was similar to that described in the general population,
and a seropositivity approaching 100% in those >25 years
of age [5].

EBV is a lymphotropic microorganism and infected B
cells are its primary reservoir in the body. In the acute
phase of EBV infection, proliferating EBV-infected B cells
are controlled primarily by natural killer (NK) T cells,
T helper (CD4+) cells, and cytotoxic-suppressor (CD8")
NK T cells. Due to this T cell response, EBV-infected cell
numbers drop significantly 4-6 weeks after acute infec-
tion and EBV remains in latent state inside B lympho-
cytes. In the presence of immunosuppressant conditions,
EBV can reactivate the lytic phase and infect new cells,
leading to the uncontrolled proliferation of infected lym-
phocytes and neoplastic cells [6, 7].

The most common EBV-associated lymphoprolifer-
ative disorder is B cell lymphoma, reflecting EBV affin-
ity to B lymphocytes [8]. The association with post-
transplant-like lymphomas caused by the reactivation
of chronic latent EBV infection accounts for almost all
thiopurine-related lymphomas in IBD adults >30 years
of age. The occurrence of Hodgkin and Burkitt lympho-
mas is also well known [9]. Another concern refers to
early post-mononucleosis lymphoproliferation associ-
ated (or not) with hemophagocytic lymphohystiocy-
tosis, reported exclusively in young male thiopurine-
treated IBD patients with EBV primoinfection, and a
rare but potentially fatal disorder more frequent in IBD
patients on immunomodulators [10-12]. IBD patients
are also at risk of developing hepatosplenic T cell lym-
phoma that occurs almost exclusively in males <35
years who are exposed to thiopurines and biologic ther-
apy for >2 years.
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Table 1. Patient demographics (n = 250)

Table 2. Therapeutics at EBV screening

Male 127 (50.8)
Crohn’s disease 152 (60.8)
Ulcerative colitis 88 (35.2)
IBD unclassified 10 (4.0)
Age at IBD diagnosis, years 13.0+2.8
Age at EBV screening, years 14.7+2.3

Values are expressed as 71 (%) or mean + SD. IBD, inflammatory
bowel disease; EBV, Epstein-Barr virus.

In IBD patients, the risk of lymphoproliferative disor-
ders seems to be similar or slightly higher than that in the
general population and is related to the patient’s age and
disease duration [8, 13, 14]. This can be potentiated by the
use of certain drugs. Several case reports of lymphopro-
liferative disorders in IBD patients have been published,
and the literature suggests that thiopurines are associated
with a 4- to 5-fold increase in risk of lymphoproliferative
disorders, particularly in men >65 years of age [13-18].
The risk increases gradually for successive years of thera-
py, and there is evidence that discontinuing thiopurines
reduces the risk of lymphoma [8, 17, 18]. Most of these
cases of lymphoproliferative disorders in IBD patients on
thiopurines were associated with EBV [15, 19].

The increased risk of lymphoproliferative diseases
from EBV seroconversion in IBD patients on immuno-
suppressant drugs underlines the need for EBV serologi-
cal monitoring in the EBV-naive population. This seems
to be most important in pediatric patients, a group par-
ticularly vulnerable to the occurrence of EBV primoinfec-
tion.

In this study, we analyzed EBV status in a pediatric
Portuguese population with IBD, and the primoinfection
rate, complications and therapeutic adjustments result-
ing from it.

This was a retrospective study of a pediatric population with
IBD attending a pediatric gastroenterology clinic of a tertiary hos-
pital over a period of 5 years (June 2013 to June 2018).

Medical records were reviewed. Variables analyzed included
demographic data, duration of illness, treatment class and dura-
tion, EBV serology (VCA IgM and IgG, early antigen IgG, and
EBNA IgG), PCR for EBV in cases of primoinfection and primoin-
fection rate. In cases of primoinfection, clinical and analytical data,
treatment class at that moment, and follow-up of EBV status after
primoinfection were recorded. Descriptive statistics were used.
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Drug administered at EBV screening n

None 72
Azathioprine 27
Azathioprine + enteral nutrition 5
Azathioprine + anti-TNF 18
Azathioprine + 5-ASA 29
Azathioprine + 5-ASA + anti-TNF 4
Azathioprine + 5 ASA + CCT 5
Azathioprine + CCT 3
5-ASA 24
5-ASA + anti-TNF 6
5ASA + CCT 4
Enteral nutrition 16
Anti-TNF 10
CCT 6

EBV, Epstein-Barr virus; 5-ASA, 5-aminosalicylic acid; TNF,
tumor-necrosis factor; CCT, corticosteroids.

Clinical data of 250 children and adolescents with IBD
were analyzed (60.8% had Crohn’s disease, 35.2% had ul-
cerative colitis, and 4.0% had unspecified IBD), with eq-
uitable distribution between genders (50.8% males). The
mean age at IBD diagnosis was 13.0 + 2.8 years (range 11
months to 18.3 years) (Table 1).

Of the 250 patients, 229 (91.6%) had EBV screening
documented in the electronic medical records. Mean age
+ SD at the time of EBV assessment was 14.7 + 2.3 years;
mean time * SD between IBD diagnosis and EBV screen-
ing was 1.6 £ 1.8 years. In the last 3 years, 120 new cases
of IBD were diagnosed and, in almost all of these, EBV
screening was performed at the moment of diagnosis.
There was a time gap between IBD diagnosis and EBV
screening of 0.2 * 0.3 years. Screening was performed in
32.4% of patients before initiating any treatment. EBV
IgG was positive in 174 (76.0%) of the patients ana-
lyzed. All asymptomatic and seronegative patients were
screened, and the screening was repeated when clinical
symptoms suggested EBV infection.

Two hundred and eighteen (87.9%) patients had been
treated with azathioprine at some point of the disease course
and 91 (39.7%) were on azathioprine at EBV assessment,
either monotherapy or combined with other drugs (Table
2). Mean length of exposure to thiopurines was 4 years.

EBV primoinfection was documented in 4/250 (1.6%),
all females aged 9-15 years. All presented EBV IgM and
polymerase chain reaction positivity (mean viral load

Espinheira/Pais/Afonso/Ferreira/
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Table 3. Patients with anti-EBV-positive IgM

Variable Patient
1 2 3 4

Disease indeterminate colitis ulcerative colitis ulcerative colitis Crohn’s disease

EBV infection timing at diagnosis at diagnosis 9 months after diagnosis 1 year after diagnosis

Age, years 9 15 10 9

Therapy in progress 5-ASA 5-ASA + prednisolone 5-ASA + Aza + IFX Aza

Symptoms none none odynophagia, asthenia, fever, odynophagia, nausea
abdominal pain

Analytical values hepatic cytolysis normal leukopenia, hepatic cytolysis, leukopenia, hepatic cytolysis,
positive monospot test positive monospot test

EBYV serology IgM+ IgG+ IgM+ IgG+ IgM+ 1gG- IgM+ IgG-

Viral load + + ++ ++

Inpatient No No No Yes

Therapeutic decision Aza not started Aza not started Aza suspended Aza suspended

Time to viral load negativity 3 months 6 months - 1 year

EBV, Epstein-Barr virus; 5-ASA, 5-aminosalicylic acid; Aza, azathioprine; IFX, infliximab.

91.1 x 10% between 2.5 and 239.0 x10%). Two presented
clinical signs, namely fever, odynophagia, asthenia, nau-
sea and abdominal pain; the diagnosis was confirmed in
1 week. In 2 others, the primoinfection was recognized at
the diagnostic screening. One patient had hepatic cytoly-
sis, 2 had both leukopenia and increased liver enzymes
(maximum AST 429 U/L; maximum ALT 313 U/L). One
patient needed hospitalization for symptomatic treat-
ment and clinical surveillance. At the time of primoinfec-
tion, 2 patients were on azathioprine, either as monother-
apy or in combination with anti-TNF therapy and 5-ami-
nosalicylic acid, with a mean of 10 months between the
initiation of thiopurine and documented EBV acute in-
fection. In these 2 patients, azathioprine was suspended
until the viral load was negative. The other patients did
not initiate azathioprine therapy as a result of positive
screening. The mean time until a negative viral load
reached was 7 months (3-12 months) (Table 3).

In our cohort of patients, during this period, there
were no cases of lymphoproliferative disorders.

It is well recognized that primary EBV infection is associ-
ated with potentially fatal complications and lymphoma in
patients with IBD who are being treated with thiopurines.

Epstein-Barr Virus Infection in
Inflammatory Bowel Disease

Alarge French prospective observational cohort study,
CESAME, reported an independent association between
ongoing thiopurine therapy and the risk of lymphoprolif-
erative diseases; they found a hazard ratio of 5.28 for the
development of lymphoproliferative disorders, despite an
overall small risk, estimated in 1 lymphoma for every
300-1,400 years of thiopurine use. EBV was implicated,
with a tendency for intestinal presentation. In patients on
thiopurines, 12/15 lymphomas were posttransplant lym-
phoproliferative disorder (PTLD)-like (usually EBV-as-
sociated), and EBV primoinfection resulted in fatal in-
fectious mononucleosis-associated lymphoproliferative
disorders in 2 males [15]. Recently, Hyams et al. [20] pub-
lished data from a prospective study of long-term out-
comes of pediatric patients with IBD (the DEVELOP
Registry), showing that thiopurine exposure was an im-
portant precedent event for the development of malig-
nancy or hemophagocytic lymphohistiocytosis in these
patients.

Routine screening for EBV virus status and adequate
follow-up is still a controversial issue. There is no formal
recommendation in the pediatric ECCO/ESPGHAN
guidelines [21].

In our cohort, 91.6% had EBV screening documented
at some point, with a mean interval between IBD diagno-
sis and EBV screening of 1.6 + 1.8 years. In patients as-
sessed in the last 3 years, the interval between IBD diag-
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nosis and EBV screening was 0.2 + 0.3 years, reflecting the
rising concern about knowing EBV status before initiat-
ing thiopurines. In fact, currently, all patients have their
EBV status determined at diagnosis.

We found a higher percentage of EBV IgG-positive
(76.0%) patients in our cohort compared with other series
of patients in the same age range. A study on a pediatric
population from the Mount Sinai Medical Center report-
ed that only 22% of their patients had a documented EBV
status, 83% for asymptomatic screening and 52% who
were checked before starting any treatment. In addition,
40% were IgG-positive [22], which is markedly lower
than in our series.

The remaining 24.0% of our patients were EBV-sero-
negative and potentially susceptible to primoinfection.
Such patients deserve special attention during follow-up,
particularly if symptoms suggestive of active infection
arise. In these cases, viral load quantification and serology
should be performed. During infancy and early child-
hood, most EBV infections are asymptomatic, or present
as mild disease indistinguishable from many other child-
hood infections. In adolescents and adults, EBV primoin-
fection is symptomatic in >50% of cases, usually present-
ing as the classic infectious mononucleosis triad of fever,
pharyngitis, and lymphadenopathy [2].

In our cohort, active EBV infection was documented
in 4 patients (1.6%); 2 presented typical clinical signs
and the other 2 were asymptomatic at primoinfection
(which would not be recognized in the absence of sys-
tematic diagnostic screening performed at IBD presen-
tation). In the patients on azathioprine at the time point
of primoinfection, the treatment was suspended until
the viral load was negative. In the patients identified
from diagnostic screening, alternatives to azathioprine
were administered until a negative viral load could be
documented.

Presently, there is no specific treatment for EBV pri-
moinfection. Aciclovir does not ameliorate the course of
infectious mononucleosis in otherwise healthy individu-
als. Despite the lack of supporting evidence, in severe pri-
mary EBV infection, antiviral therapy with ganciclovir or
foscarnet may be considered [23] and an investigation
should be performed to exclude lymphoproliferative dis-
orders. In some cases of EBV-associated lymphoprolif-
erative disorders, a discontinuation of immunosuppres-
sive therapy may be sufficient to induce spontaneous re-
gression of the lymphoproliferative disease [24]. Clinical
suspicion and EBV surveillance facilitate early recogni-
tion of primary infection, prompting adjustments in im-
munosuppressive therapy.

322 GE Port ] Gastroenterol 2020;27:318-323

DOI: 10.1159/000507199

In our cohort, the EBV seroconversion rate during
IBD treatment may have been underestimated as approx-
imately 2/3 of patients did not undergo EBV screening at
the time of IBD diagnosis.

Although the majority of reported cases of malig-
nancy in IBD patients are reported in adults and its oc-
currence in children is rare, there are case reports on
younger patients [16, 25, 26]. The risk of malignancy
increases gradually for successive years of therapy, and
there is evidence that discontinuing thiopurines reduc-
es the risk of lymphoma [8, 17, 18]. In our patients, dur-
ing this period, there were no cases of lymphoprolifera-
tive disorders.

A large percentage of our patients (87.9%) were treated
with azathioprine. This reflects current therapeutic strat-
egy and the expected severity of IBD disease in pediatric
patients. It was also influenced by the fact that 60.8% of
our patients had Crohn’s disease; in these patients, induc-
tion of remission with enteral nutrition is implemented
and at the same time azathioprine is prescribed for main-
tenance.

Malignancy in IBD patients is a real concern but risk-
versus-benefit models suggest that benefits outweigh the
risks in the case of thiopurine use [27]. Clinical surveil-
lance should be ensured, always keeping in mind the pos-
sibility of a lymphoproliferative disorder.

In conclusion, a significant proportion of pediatric Por-
tuguese IBD patients are EBV-naive. Systematic screening
of EBV status facilitates the identification of patients with a
potential risk of EBV primoinfection as well as a timely ad-
justment of the therapeutic strategy, thereby reducing the
risk of exposure to potentially severe iatrogeny.

Ethics approval was not required because standard clinical sur-
veillance data of the patients were used.
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