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A case report and literature review
of the pathogenetic aspects
of the combined infection of Epstein-Barr virus
and oral candidiasis

Abstract. Background. Patients with a recurrent infection that is resistant fo traditional therapy are a
clinical challenge in pediatrics. This recurrent pathology is often hiding another disease. In addition, timely
diagnosis and suggestion of etiotropic therapy are often delayed when medical ethics have been deviated,
namely, when medical history collection was dubious. The objective of this article was to present the clinical
peculiarities of the Epstein-Barr virus (EBV) association with oral candidiasis. Materials and methods. The
authors describe the clinical case of Epstein-Barr viral infection in a 4-year-old child. The case was detected
in Ternopil region. Results. The bacterial flora of the throat and mouth was inoculated, in the throat culture,
Strviridans 10° CFU/ml, S.aureus 10° CFU/ml, Candida albicans 10° CFU/ml were isolated. Enzyme-
linked immunoassay showed that EBV VCA IgM antibody index was at the level of 2.63 (more than 0.8 — a
positive result). Conclusions. When infectious mononucleosis is combined with oral candidiasis, the follow-
ing common symptoms are observed: prolonged fever, lymphadenopathy, and exanthema syndrome. They
usually occur after administration of broad-spectrum antibacterial agents. In case of disease with symptoms
such as prolonged fever, lymphadenopathy, tonsillitis, and exanthema syndrome, which are common for both
oral candidiasis and infectious mononucleosis, differential diagnosis is required. There is a need to examine
the microbiota of the oropharynx in patients with infectious mononucleosis to detect flora, which may lead to
complicated course of the disease and diagnosis. In such case, inoculation of oropharynx microbiota is es-
sential instrument for candidiasis diagnosis.

Keywords: children; Epstein-Barr viral infection, candidiasis

Introduction
Epstein-Barr viral infection (EBVI) is one of the

According to scientific researches [1, 5], 90 % of in-
fectious mononucleosis cases are caused by EBV with

most common human infectious diseases. EBVI is a
recognized virus associated with certain epithelial and
lymphoid tumors, e.g. post-transplant B-cell lympho-
proliferative disease, infectious mononucleosis (or glan-
dular fever), Burkitt’s lymphoma, and nasopharyngeal
carcinoma. Complications of EBVI include spleen en-
largement, ruptured spleen, jaundice, chronic infec-
tion. It may develop into systemic EBV-positive T-cell
Iymphoma. The pathogenesis of EBVI is not fully clear;
however, it is known that Epstein-Barr virus spreads
through bodily fluids, especially saliva, and can cause in-
fectious mononucleosis (kiss disease).

the remaining 10 % caused by cytomegalovirus, human
herpesvirus type 6, herpes simplex virus type 1 and hu-
man immunodeficiency virus. Infectious mononucleosis
(mononucleosis infectiosa, Filatov’s disease, monocytic
tonsillitis, benign lymphoblastosis) (B27 on ICD-10) is
characterized by pharyngitis, cervical lymph node en-
largement, fatigue and fever, which result most often from
a primary EBVI. Half of the patients suffer from infec-
tious mononucleosis in childhood and adolescence [1, 3].

Candida species are the third most common cause of
pediatric healthcare-associated bloodstream infections
in the United States and Europe [4]. As opportunistic
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fungi, Candida species are the prevalent cause of inva-
sive (candidaemia) and non-invasive (vulvovaginal can-
didiasis) fungal diseases. Five Candida species, Candida
albicans, Candida glabrata, Candida tropicalis, Candida
parapsilosis and Candida krusei, are responsible for 92 %
of cases of candidaemia globally [16].

In particular, Candida albicans is the most common
cause of candidemia in immunocompromised people
[1=3, 21]. As an opportunistic organism, Candida albi-
cans is extremely responsive to any process resulting in
immunosuppression [20]. C.albicans asymptomatically
colonizes the gastrointestinal tract and reproductive
system of healthy individuals, as well as the oral cavity,
where its proliferation at these various sites is controlled
by the host immune system, and other members of the
microbiota [33].

We present a case of such combined infection as oral
candidiasis and EBVI in the form of infectious mono-
nucleosis.

We hypothesize that the similarity of clinical symp-
toms of infectious mononucleosis and oral candidiasis
such as prolonged fever, lymphadenopathy, tonsilli-
tis, and exanthema syndrome complicates diagnosis,
and, thus impede successful treatment. To further test
our hypothesis, we conducted a literature search in the
PubMed database using words “Epstein-Barr infec-
tion”, “infection mononucleosis” and “candidiasis”,
“antibiotic treatment” and “children”. The search was
done for articles published up to May 2020. No language
restrictions were applied. Discussion of the problem is
based on our clinical case and found articles, multieth-
nic pediatric cohort, research articles. The study was ap-
proved by Conclusion of the Commission on Bioethics of
I. Horbachevsky Ternopil National Medical University
of the Ministry of Health of Ukraine dated March 5,
2020 (protocol No. 58).

Case report

A 4-year-old boy was admitted to the regional hos-
pital with fever (38—39 °C), nasal congestion, difficulty
breathing.

From the past medical history, it is known that child
was born after the 2" physiological pregnancy and child-
birth, with a normal newborn period. He received vac-
cination according to the schedule.

During the examination at the time of admission, the
general condition of the patient was serious due to in-
toxication syndrome.

Figure 1

Lymph nodes: posterior and anterolateral, maxillary
were enlarged to 1.0—1.5 cm, elastic, mobile to the base,
sensitive to palpation, did not form packets, with a slight
swelling of the paranodular tissues. Palatine arches,
tongue, tonsils were bright red with areas of accumula-
tion of pus. The tongue had a slight white coating. Nasal
breathing was difficult.

Percussion: the border of the heart was age-appro-
priate. Heart work was rhythmic, with loud sounds.
Moderate tachycardia was detected: heart rate — 96 per
1 min, breath rate — 30 per 1 min. Lung sound was clear,
auscultatory — heavy breathing. The abdomen was of
regular shape, symmetrical, not swollen. The liver edge
was 1.5 cm below the right costal margin. The organ was
elastic, not painful, with smooth surface. The spleen was
not enlarged.

Laboratory testing revealed leukocytosis (15.65/ul),
erythrocyte sedimentation rate of 40 mm/hr. Serum le-
vels of creatine kinase, lactate dehydrogenase were nor-
mal, as well as other biochemical blood tests. Rheuma-
toid factor and antinuclear antibodies were negative.

Consultation of ENT doctor: acute purulent ade-
noiditis, acute otitis media, acute tonsillitis.

Treatment: infusion therapy — 0.9% sodium chloride
solution, 5% glucose solution and rheosorbilact (total
daily volume — 1,600 ml); ceftriaxone 1 g daily intrave-
nously, paracetamol in tablets 0.2 g 3 times daily, otrivin
0.05% — 1 drop 3 times in the nose, otisol — 1 drop 3
times in the ear, fusys 5 mg/kg once daily [5].

On the background of antibiotic therapy, the child
had hyperthermic syndrome for 3 days. The body tem-
perature returned to normal only for 4 following days.
On the 7™ day of treatment, the boy had a maculopapular
rash on the skin of the abdomen, chest, without a ten-
dency to merge. Single elements of the rash were noted
on the extremities. On the 8™ day of the treatment, facial
rashes appeared (Fig. 1, 2). The tongue was covered with
thick white coat. The bacterial flora of the throat and
mouth was inoculated, and Str.viridans 10° CFU/ml,
S.aureus 10° CFU/ml, Candida albicans 10¢ CFU/ml
were detected in the throat. These pathogens are gene-
rally recognized as the etiological factors of disecase by
conventional microbiological norms.

Evaluation of EBVI serological markers, abdominal
ultrasound were performed to clarify the diagnosis.

Serum enzyme-linked immunoassay (BioPlex 2200
analyzer, TC BioRad (USA); EUROIMMUN (Germa-
ny)) confirmed the etiological factor of the underlying
disease:

— EBVviral capsid antigen (VCA) IgM antibody in-
dex (AI) — 2.63 (more than 0.8 — a positive result);

— VCA IgG antibodies — 0.72 (below 0.8 — a nega-
tive result);

— measles virus, IgM Al — 0.56 (below 0.8 — a neg-
ative result);

— measlesvirus, IgG AI — 0.48 (below 0.8 — a nega-
tive result).

Abdominal ultrasound showed following in the
liver: right lobe — 138 mm, middle-granular struc-
ture, usual echogenicity, left lobe — 69 mm. There was
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a torsion in the area of the gallbladder neck, the wall
thickness — 2 mm. Pancreas: 20 x 13 x 22 mm, elevated
echogenicity, middle-granular structure. The spleen
was not enlarged.

Clinical diagnosis: Epstein-Barr viral infection, rhi-
nopharyngitis, acute adenoiditis, acute otitis media. Mu-
cocutaneous candidiasis of the oral cavity.

Discussion

We hypothesize that the similarity of clinical symp-
toms of infectious mononucleosis and oral candidiasis
such as prolonged fever, lymphadenopathy, tonsillitis
and exanthema syndrome complicates the diagnosis.
The symptoms of oral candidiasis and mononucleosis
are overlapped, and both diagnosis and treatment are
complicated. We performed an extensive literature
search in the Embase and Medline databases for articles
published up to April 2020 to assess whether the search
results were of relevance for the focus of this review. No
language restrictions were applied. Systematic reviews,
meta-analyses were prioritized. Our search results re-
vealed that there are no published control studies of
mixed Candida and EBVI. We found 54 articles on can-
didiasis. Of these, oral candidiasis has been analyzed in
20 papers. Clinical studies found a direct dependence
between the prevalence of oral candidiasis and age of
patients [4, 8, 12, 13]. We observed higher incidence
of background somatic pathology, frequent use of an-
tibiotics and hormones (steroid drugs) in case of can-
didiasis [13]. Disturbed reactions of immunoregulation
and changes in resistance factors of a macroorganism,
on one hand, and resistance of microorganisms to co-
infection, on the other hand, determine the risk of de-
velopment and severity of Candida lesion.

As shown by studies, primary EBVI is characterized
by asymptomatic seroconversion of infection in 60—80 %
of cases. In the remaining 20—40 % of those infected
people, clinically manifested acute mononucleosis can
develop. In the first two years of life, the proportion of
latent forms reaches 90 %, in children aged 2—10 years,
it decreases to 30—50 %. In infants, primary infection
is more often characterized by an asymptomatic course
than by the development of a typical pattern of infectious
mononucleosis [4].

According to the literature findings, there may be
several variants of EBVI effects, including clinical
picture of secondary immunodeficiency, namely re-
current bacterial, fungal, often mixed infections of the
respiratory and gastrointestinal tract [12]. White ton-
sillar exudate, sometimes even covering the tongue,
may be seen, and they distinguish infectious mononu-
cleosis from the more spotted coverings seen in bacte-
rial tonsillitis [ 18].

Our literature review shows that mononucleosis in-
fectiosa is characterized by fever, changes in the oropha-
rynx, lymph nodes, liver, spleen, and peculiar changes
in blood composition. Hematologic changes reminiscent
of infectious mononucleosis can also occur with cyto-
megalovirus infection, toxoplasmosis, acute respiratory
viral diseases, varicella, measles, infectious hepatitis, and

other diseases [10]. Most of these heterophile antibody-
negative cases of infectious mononucleosis-like infec-
tions are due to cytomegalovirus [6]. Classical triad of
fever, sore throat, and generalized lymphadenopathy has
been described in the literature [6, 15]. Hematologically,
the disease is characterized by intensive lymphoproli-
feration with atypical forms [5].

In our case, the patient had the following symptoms:
white tongue, sore throat during swallowing, difficult na-
sal breathing, rashes on the skin of the trunk [14].

Our literature review shows that signs and symptoms
of oral candidiasis may include the following: creamy
white lesions on the tongue, inner cheeks, and sometimes
on the roof of the mouth, gums, and tonsils; slightly in-
creased lesions with a “cottage cheese”-like appearance;
redness, burning or soreness that may be severe enough
to cause difficulty with eating or swallowing; slight bleed-
ing if the lesions are rubbed or scraped; cracking and red-
ness at the corners of the mouth; cottony feeling in the
mouth; loss of taste; redness, irritation, and pain under
dentures (denture stomatitis) [11—13].

When conducting clinical diagnosis, one should pay
attention to the common signs of candidiasis and mono-
nucleosis, which make it difficult to carry out differential
diagnosis at the clinical stage:

1. The appearance of rashes on the background or af-
ter receiving antibacterial therapy.

2. Persistent hyperthermia syndrome, which is diffi-
cult to control.

3. Presence of lymphadenopathy syndrome.

The diagnosis of mucocutaneous candidiasis or
thrush usually can be made clinically. Yeast cells and
pseudohyphae can be found in C.albicans-infected tissue
and are detectable by microscopic examination of scrap-
ings using Gram and calcofluor-white stain [35].

Figure 2
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Infectious mononucleosis immunity and infection
status can be assessed by:

1) the presence of at least classical clinical manifes-
tations — fever, tonsillopharyngitis, cervical lymphade-
nopathy, hepatomegaly, or splenomegaly;

2) serological profile of primary EBVI — EBV
VCA and Epstein-Barr virus nuclear antigen (EBNA)
antibodies in the blood [7]. In these cases, in the acute
phase, the test for VCA IgM antibodies is of diagnostic
significance [6]. Additional testing for the presence of
antibodies to EBNA may help differentiate acute and
chronic infection. VCA and EBNA antibody tests have
higher sensitivity and specificity. Few patients who
have been infected with EBV will fail to develop anti-
bodies to EBNA (approximately 5—10 %) [15, 16]. Ar-
ticles focusing on EBV-associated infectious mononu-
cleosis accentuate that the majority of infections can be
recognized, however, by testing the patient’s serum for
heterophile antibodies (rapid latex slide agglutination
test; e.g., MONOS/Infectious Mononucleosis, Rapid
Test, Serum), which usually appear within the first 3
weeks of illness, but then decline rapidly within a few
weeks [5]. Heterophile antibody test is often unreliable
in young children, particularly those under 4 years of
age. Thus, assays specific for EBV must be performed
in these cases, lest the diagnosis of infectious mono-
nucleosis is missed [8]. EBV immunity and infection
status can be assessed by testing EBY VCA and EBNA
antibodies in blood [9]. Heterophile antibody test has
high sensitivity and specificity and is considered the
best initial tool for diagnosing infectious mononucleo-
sis, but approximately 10 % of patients with this di-
sease have a negative result.

We can summarize the key issues in the debate: if
symptoms such as prolonged fever, white plaque on
the tongue, exanthema on the mucous membrane,
swollen lymph nodes, difficulty breathing through
the nose, which are typical for both candidiasis and
mononucleosis, occur, then it is necessary to perform
differential diagnosis on C.albicans and exclude in-
fectious mononucleosis. The interaction of C.albicans
with the host innate immune system (caused by infec-
tious mononucleosis) is the key factor in this immune
imbalance. Despite a great number of studies on pe-
diatric invasive candidiasis and EBVI, there is a lack
of pediatric-specific reccommendations as to examine
the microbiota of the oropharynx in patients. Early
diagnosis and, consequently, adequate treatment of
invasive Candida infections is crucial to prevent mor-
tality [16].

Conclusions

1. When infectious mononucleosis is combined
with oral candidiasis, the following common symp-
toms occur: prolonged fever, lymphadenopathy, and
exanthema syndrome. These symptoms usually occur
after administration of broad-spectrum antibacterial
agents.

2. In case of disease with symptoms such as prolonged
fever, lymphadenopathy, tonsillitis, and exanthema syn-

drome, which are common for both oral candidiasis and
infectious mononucleosis, differential diagnosis is re-
quired.

3. There is a need to examine the microbiota of the
oropharynx in patients with infectious mononucleosis to
detect flora, which may lead to the complicated course
of the disease and diagnosis. In such case, inoculation of
the oropharyngeal microbiota is an essential diagnostic
tool for candidiasis detection.
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TepHOMIAbCbKK HALJOHOABHUA MEAMYHW YHIBEDCUTET iM. | S1. [0p6QYEeBCHKOro, M. TepHOriAb, YKpaiHQ

KAIHIYHUI BUNOAOK i AITePATYPHUM OTASIA NOTOreHeTUYHNX ACMEKTIB
KOMOGIHOBAHOI iHdeKLji Bipycy EnwtenHa — bapp
TA KOHAMAO3Y MOPOXKHUHU POTA

Pesiome. Axmyaavnicme. JlikyBaHHS TMAIli€HTIB i3 penm-
NMIMBYIOUOI0 iH(EKIII€I0, CTIKOW0 10 TpaauliiiHOi Tepariii, €
CKJIaIHUM KJIiHIYHUM 3aBOaHHSIM Y Tnieaiatpii. Mema pobomu:
MpoaHaJli3yBaTH iCHYIOUY JIiTepaTypy IIOAO KJIiHIYHUX OCO-
OJIMBOCTE KaHAMAO3Y MOPOXHUHU DOTA U iH(eKIilHOro
MOHOHYKJIe03y. Mamepiaau ma memodu. OnivicaHuii BUTIaTOK
KoMOiHOBaHOI BipycHoi iHdekii Enmreitna — Bapp y ¢popmi
iH(PEeKLiTHOrO MOHOHYKJIE03Y i KaHAUI03y POTOBOI MOPOXK-
HUHU pOTa B 4-piuHOTO XJIomuuKa. Pezysvmamu. JlocmimkeHo

OakrtepianbHy (uiopy ropJa i pota, B KyJbTypax i3 ropja Oyau
isonpoBaHi Str.viridans 10° KYO/mn, S.aureus 10° KYO/Mm,
Candida albicans 10° KYO/mn. IMmyHOobepMeHTHUI aHai3
nmokasaB, o ingekc aHtutii EBV VCA IgM cranoBus 2,63
(6inpire 0,8 — mo3UTUBHMIA pe3ynbTat). Bucnosxu. [pu iH-
(bex1iitHOMy MOHOHYKJIC03i B TIOEIHAHHI 3 KaHIUI030M T10-
POXHUHU pOTa CIIOCTEPIraloThcsl TaKi 3arajbHi CUMITOMU:
TpUBaJia JIMXOMaHKa, JiMbaaeHOMNaTisl i CHHIPOM €K3aHTEMU.
3a3Buuail BOHM BUHUKAIOTh ITiCIIST TPUHOMY aHTUOAKTepiaib-
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HUX 3aCc00iB IIIMPOKOro CHeKTpa 1ii. Y pasi 3aXBOpIOBaHHS 3
TaKUMU CUMITOMAaMHU, K TpUBAIa JIUXOMaHKa, JiMdaaeHo-
natist, TOH3WIIT i CUHAPOM €K3aHTeMU, 10 € CIUIbHUMU JUIsI
KaHIMI03y MMOPOKHUHU POTa Ta iH(PEKIiHHOrO MOHOHYKJIEO-
3y, NOTpiOHa AudepeHiiiHa aiarHocTuka. HeodxinHO BUBUM-
TU MiKpOOiOTY POTOIJIOTKM B MALli€HTIB 3 iHDEKLIHHUM MOHO-

Hukuriok C., NeeeHel C., Kocosckasi T., HeAoLmnTko T,

HYKJIEO30M JIJIs1 BUSIBJIEHHS (bJIOpH, 1110 MOXe 00YMOBIIOBATH
YCKJIAIHEHUI TIepe0ir 3aXBOPIOBAHHS i TPYAHOILLI J1iarHOCTU-
KU. Y TaKOMY BUTIAIKY LI BUI JOCITIIKEHHS € BaXKJIMBUM JTia-
THOCTUYHUM METOIOM BMSIBJICHHST KAaHAMIO3Y.

KimouoBi ciioBa: nitu; BipycHa indekuisa Enreiina — bapp;
KaHIMI03

TepHOMOAbCKM HALMOHQALHbIVI MEAMLIMHCKUA YHUBEPCUTET UM. W1.51. [0p6QYEeBCKOro, I, TepHOMOAb, YKPDAUHO

KAMHU4YeCcKum CAy4am n AMTepaTypHbi 0630p NATOreHeTUYEeCKUX ACneKToB
KOMOGUHUPOBAHHOMN MHPEKUUN BUPYCa dnwtenHa — bapp
1 KOHAMAO30 NOAOCTU PTa

Pe3tome. Axmyaavnocms. JleueHue NalueHTOB ¢ PELMANBU-
pyolieil MHbeKIMei, KoTopasi yCTOMUYMBa K TPaJguLIMOHHOM
Tepanuu, sIBJISIeTCST CJIOKHOM KIIMHUYECKOM 3a1aveil B rmeam-
arpuu. Ileav pabomobl: TIPOAHATM3VNPOBATH CYIIECTBYIOIIYIO
JIATEpaTypy O KIMHUYECKMX OCOOEHHOCTSIX KaHIWAo3a I10-
JIOCTU pTa U MH(EKIIMOHHOTO MOHOHYKJIe03a. Mamepuaast u
memodut. [IpeacTasiieH ciiydaii KOMOMHUPOBAHHOM BUPYCHOM
uHdexkuu SniureiiHa — bapp B popme MHGEKIIMOHHOTO MO-
HOHYKJIe03a U KaHIMI03a POTOBOM MOJIOCTU pTa y 4-JIETHETO
Maibuuka. Pesyasmamot. ViccnenoBaHa 6akrepuaibHas (Jio-
paropJjia 1 pTa, B KyJIbTypax U3 ropJjia ObUIM U30JIMPOBAHBI Str.
viridans 103 KOE /v, S.aureus 10° KOE/mn, Candida albicans
10° KOE/mi. UMMmyHOMEpPMEHTHBI aHAIU3 ITOKAa3all, 4TO
unnekc antutea EBV VCA IgM cocrasisin 2,63 (6osee 0,8 —
MOJIOKUTEJIbHBIN pe3ysibrat). Botoost. I1pyu nH(GEKIIMOHHOM
MOHOHYKJIE03¢ B COUeTAaHUM C KaHIWI030M TTOJOCTU PTa Ha-

OJIOIAI0OTCS CIIEAYIONINE OOIIE CUMITTOMBI: IJTUTEIbHAS M-
Xopajka, JuMdanaeHonaTus U CUHIPOM 3K3aHTeMbl. OObIYHO
OHM BO3HMKAIOT MOCJIE ITpUeMa aHTUOAKTepHaIbHBIX CPEJICTB
ITUPOKOTO CIeKTpa JielicTBUs. B ciydae 3abosieBaHus ¢ TaKu-
MM CUMIITOMaMM, KaK JUIATeIbHAs JTUXOopaaka, JuMdaaeHo-
MaTusi, TOH3WIIUT U CUHAPOM 3K3aHTEMbl, KOTOPbIE SIBJISTIOT-
cs OOIIMMU JUTST KaHIMI03a TIOJIOCTH pTa U MH(MEKIIMOHHOTO
MOHOHYKJIe03a, TpedyeTcs auddepeHInanbHas JMarHocTu-
ka. HeoOGXxoamMMo mM3yunTh MUKPOOMOTY POTOTJIOTKU Y TIAllM-
€HTOB ¢ MH(MEKIIMOHHBIM MOHOHYKJIE030M JJIsI BBISIBACHMS
ytopbl, KOTOpast MOXET OOYCJIOBIMBATH OCIIOXXKHEHHOE Teve-
HHe 3a00JIeBaHUS U TPYIHOCTH JUATHOCTUKM. B TakoMm cityuae
JIAHHBIN BU UCCIICAOBAHUS SIBJIIETCS BAXKHBIM JUArHOCTHYC-
CKHMM METOJIOM OOHApyKeHHUs KaHAMUI03a.

KioueBbie ciioBa: netu; BUpycHas MHGEKLIM DIIUTeiiHa —
bapp; kaHaum03
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