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Mor tal cases of acute Ep stein-Barr vi rus (EBV) in -

fec tion in the form of mono nu cle o sis have been sel dom

de scribed and used to be re lated to com pli ca tions of

the dis ease. In this re port, the case of a 3-year-old girl

is de scribed, with se vere form of in fec tious mono nu cle -

o sis, de ceased in the course of re spi ra tory-cir cu la tory

insu ffi cien cy with a sud den ces sa tion of heart ac tion.

Par tic u lar at ten tion was given to histological le sions,

phe no type of in flam ma tory cells and to ex pres sion of

pro teins and EBV RNAs (EBERs) in tis sues, ex am ined

us ing immuno cytochemical tech niques and in situ hy -

brid iza tion. Histological pat terns were dom i nated by

mas sive lym pho cyte in fil trates (mostly CD45RO+ and

CD3+ cells), mainly in lungs and in liver and, less pro -

nounced, in kid neys and in leptomeninx. Lym pho cyte

pro lif er a tion ex hib ited polyclonal char ac ter: both

lambda and kappa chains were pres ent. No myelo -

blastic dif fer en ti a tion could be dem on strated. The

EBV pro teins, as well as EBV RNAs (EBERs) were de -

tected both in small lym pho cytes B and in en larged

(blast) cells, fre quently re sem bling Reed-Stern berg

cells. In our tis sue ma te rial co-ex pres sion of the two

pro teins (EBNA2+, LMP1+) and EBER has been dem -

on strated in ev ery or gan, in ac cor dance to the la tency

III pat tern de scribed by other au thors. 

In tro duc tion

Ep stein-Barr vi rus (EBV; Hu man Herpesvirus 4), wide -

ly dis sem i nated in the hu man pop u la tion and in cluded to the

Herpesviridae fam ily, Gammaherpesvirinae subfamily,

car ries a dou ble-stranded DNA of, ap prox i mately, 172 kb in 

size [11, 12, 58]. EBV rep re sents the first herpesvirus the

ge nome of which has been fully cloned and se quenced [1,

10, 56]. The vi rus man i fests tro pism to B lym pho cytes,

some cells of ep i the lial or i gin and to fibroblasts [3, 7, 60,

66]. The vi rus binds to cells with sur face re cep tors spe cific

for glycoproteins of vi ral en ve lope, i.e. for gp350/220

(CD21 mol e cule) [13, 70, 72]. 

Eti o log i cal links be tween EBV and in fec tious mono nu -

cle o sis (IM) were dem on strated in 1968 [21]. The in fec tion

starts in ep i the lium of nasopharynx, soon in volv ing the base -

ment mem brane-con tact ing B lym pho cytes, which be come

dis sem i nated through out the lym phoid sys tem to most or gans

[32, 43, 52]. IM, in its es sence, in volves a self-re strict ing lym -

phoproliferation. It is char ac ter ized by a tran sient immuno -

suppression with over ex pan sion of atyp i cal lym pho cytes, first 

of all T lym pho cytes, CD8+. EBV in fects and stim u lates

mainly B lym pho cytes, in duc ing polyclonal humoral and

cell-me di ated im mune re sponses [43]. EBV may in fect var i -

ous subpopulations of B lym pho cytes, those from ger mi nal

cen ters, mem ory B lym pho cytes, but also some na ive B-cells

[22, 37]. In pe riph eral blood of IM pa tients up to 1% of

EBV-in fected B lym pho cytes can be dem on strated [33]. IM

man i fests peak in ci dence in ad o les cents and in young adults.

Phys i cal ex am i na tion dem on strates fe ver, phar yn gi tis,

lymphadenopathy and splenomegaly [7, 52]. Se vere signs of

IM per sist for 2–4 weeks and are fol lowed by re cu per a tion. In

ev ery day med i cal prac tice, di ag no sis of EBV in fec tion is re -

stricted to symp tom atic cases and clin i cally dif fi cult cases and

the rou tinely ap plied tests de tect heterophile an ti bod ies or an -

ti bod ies di rected against se lected an ti genic com po nents of the

vi rus [26, 28, 42, 53]. PCR tech nique was found to be highly

sen si tive in dem on stra tion of var i ous strains of EBV and/or to

de tect mu ta tions in vi ral ge nome [25, 64].
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Over 90% of adults through out the world man i fest la -

tent in fec tion with Ep stein-Barr vi rus [46]. Mor tal cases of

acute EBV in fec tion in the form of mono nu cle o sis have

been sel dom de scribed and used to be re lated to com pli ca -

tions of the dis ease [24, 62, 68]. In the re ports age of the af -

fected pa tients is worth at ten tion: small chil dren and

per sons of ad vanced age have dom i nated the group [24, 40,

69, 71]. A par tic u larly se vere, chronic and some times

deadly EBV in fec tion was noted in per sons with fa mil ial,

ge net i cally con di tioned dis tur bances in the lym phoid sys -

tem, such as X-chro mo some linked lymphoproliferative

syn drome (Duncan’s dis ease), var i ous def i cits in cell-me di -

ated im mu nity (e.g., def i cit of NK cells) and oth ers [45, 55].

In hemopoietic or gans, vis cera and cen tral ner vous sys tem,

dif fuse in fil trates were noted, con sist ing of lym pho cytes,

plasma cells and histiocytes (some with eryth ro cytes). An -

other va ri ety of X-linked lymphoproliferative syn drome

was de scribed in a 10-month-old boy who died suf fer ing

from hepatic in suf fi ciency, in ter sti tial pneu mo ni tis,

meningoencephalitis and aplastic ane mia [71]. An other case 

of the fulminant course of IM was de scribed in a

20-month-old boy with se vere hepatic fail ure [24]. Stud ies

con firmed in fil trates of immunoblasts in mul ti ple or gans,

in clud ing liver. The hepatic le sions seemed to re sult from

ab nor mal killer cell ac tiv ity of the sup pres sor/cytotoxic T

cells and NK cells, and were not re lated to rep li ca tion of the

vi rus. The hemophagocytic syn drome rep re sents a par tic u -

larly grave com pli ca tion of IM. Var i ous clinico-patho log i -

cal forms of the dis ease have been de scribed. Its re la tion ship 

with EBV in fec tion was sug gested by stud ies in clud ing in

situ hy brid iza tion (ISH), con ducted to de tect vi ral ge nome

or EBER [15, 62]. In blood of pa tients with the syn drome

high loads of EBV DNA were de tected [62]. In a large

group of pa tients (52 per sons) with fa tal IM prob a ble stages

of bone mar row dam age were de scribed, sec ond ary to the

hemophagocytic syn drome in the course of IM and di rectly

re spon si ble for death of the pa tients [48]. The other de scrip -

tion of the fa tal course of IM pointed to an un ex pected sud -

den death due to acute myocarditis, pos si bly caused by the

EBV. In the au topsy ma te rial, myo car dial ne cro sis was

noted, with marked lym pho cyte in fil tra tion. Pres ence of

EBV ge nome in myocardium could not be de tected un til the

sen si tive PCR tech nique was em ployed for the pur pose

[25]. Immunocytochemical study of lymphocytic in fil trates

showed strong positivity for a T-cells marker (CD45RO) in

the myocardium and pha ryn geal mu cosa. PCR tech nique,

em ployed for test ing of cerebrospinal fluid, con firmed EBV

in fec tion as a cause of death of an immunocompetent pa tient 

with necrotizing hem or rhagic en ceph a li tis. EBV DNA was

de tected by qual i ta tive PCR in au topsy brain ma te rial. In

this case, serological tests were pos i tive in IgG class dem on -

strat ing pres ence of an ti bod ies re ac tive both with VCA and

EBNA [14]. The other re ported causes of death in IM in -

clude re nal fail ure ac com pa nied by re spi ra tory in suf fi ciency 

[9]. In an 11-month-old child pul mo nary lym phoid hy per -

pla sia was also noted, pre vi ously not en coun tered in

immunocompetent in di vid u als. Immunocytochemical tech -

niques al lowed dem on strate LMP in un in fected B lym pho -

cytes, with no ex pres sion of EBNA [40]. 

A Case De scrip tion

Three-year-old child, JK, of fe male sex from the nor mal,

first preg nancy, nor mal de liv ery at term (Hbd 38), body

weight at birth: 3050 g, Apgar 10. The child was rou tinely

vac ci nated, never suf fered from any dis eases. Fam ily

anamnesis dis closed no chronic dis eases; the child had con -

tact with three per sons suf fer ing from mono nu cle o sis. In the 

course of dis ease of the child her fa ther was hos pi tal ized due 

to mycoplasma-in duced pneu mo nia. First signs of the dis -

ease de vel oped ap prox i mately one month be fore death in

the form of der mal le sions (fine-macular rash on ex trem i ties

and but tocks), swell ing of the face and in fec tion of the up per 

re spi ra tory path ways. The child was treated symp tom at i -

cally in the out pa tient clinic. Due to de te ri o ra tion of clin i cal

course and fe ver ris ing to 39oC, di ar rhea and vom it ing she

was re ferred to the re gional hos pi tal. In fec tious mono nu cle -

o sis was di ag nosed (anti-VCA of IgM class: 90.14 plus, of

IgG class: 1342 AU/ml), ac com pa nied by hep a ti tis (AspAT: 

587, AlAT: 208 U/l) and pneu mo nia (dif fuse bron cho pneu -

mo nia le sions in parahilar and inframedial re gions of both

lungs). Lab o ra tory data doc u mented in creas ingly ac cen tu -

ated ane mia, thrombocytopenia, leucopenia (Hb 5.2 mmol/l, 

E 3.21 T/l, L 2.5 G/l, Ht 0.27 l/l, MCV 82 fl, PLT 67 G/l);

pe riph eral blood smear man i fested nu mer ous stim u lated

lym pho cytes of vari able ma tu rity and 1%-blast re ac tion

(blasts 1%, metamyelo cy tes 3%, clubbed forms 7%, seg -

mented forms 5%, lympho cytes 77%, monocytes 6%, other

1%; 50% stim u lated lym pho cytes of vari able ma tu rity);

bone mar row was not ex am ined; high lev els of in flam ma -

tory in di ces were dis closed (ESR three-num ber level, peak:

105/155 mm/h, CRP 48 mg/l), re peated blood cul ture dem -

on strated no patho gens, throat smears showed yeast-like

fungi and Pseu do mo nas aeruginosa; uri nal y sis dem on -

strated traces of pro teins and leukocyturia, pa ram e ters of re -

nal func tion were nor mal (urea 18 mg%, creatinine

0.6 mg%). Symp tom atic treat ment was par al leled by ad min -

is tra tion of an ti bi ot ics, tran siently of ste roids (encorton)

start ing at the 9th day of treat ment due to marked swell ing of

throat and ton sils. Due to grad ual de te ri o ra tion of gen eral

con di tion, lack of ap pe tite, mark edly re duced diuresis, de te -
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ri o ra tion of the lab o ra tory in di ces, the girl was re ferred to

the Ob ser va tion-In fec tious Ward of the Voivod ship Hos pi -

tal. Upon ad mis sion, the child was in se vere con di tion, she

was weak, in su pine po si tion, with pre served log i cal ver bal

con tact. Upon phys i cal ex am i na tion, a sig nif i cant re spi ra -

tory ef fort, pale skin with in di vid ual pap u lar le sions on

cheeks, ev i dently swol len eye lids and feet, large, soft ened

pal a tine ton sils with chalk-white de pos its drew at ten tion of

the doc tor. Oral cav ity con tained large amount of mu cus,

with in di vid ual ero sions on mu cosa. More over, a gene -

ralized lympha denopathy was noted (in par tic u lar, cer vi cal

lymph nodes were en larged, form ing solid, sym met ri cal

packs). Tachy car dia of 160/min or der, res pi ra tion 40/min.

Over lungs, ex ac er bated al ve o lar mur mur was noted, with

dry rale on the right side. Ab do men was large, dis tended,

hepato splenomegaly was noted (liver and spleen pro truded

3 cm be low costal arch). Ascites was noted. In the

voivodship hos pi tal di ag nos tic tests were ex tended. Lab o ra -

tory data doc u mented pro gres sively ag gra vat ing ane mia,

leucopenia (Hb 8.1 g%, E 2.98, L 2.1G/l, Hct 0.25 l/l, MCV

84 µm3), thrombocytopenia (34–52 G/l) as so ci ated with

a nor mal clot ting sys tem; myelo gram was dif fi cult to eval u -

ate due to 5 days of treat ment with ste roids in the re gional

hos pi tal (the re sult: one mar row with few nu cle ated cells,

with struc tures of both erythroblastic and granulocytic or der 

of dif fer en ti a tion, with nu mer ous atyp i cal lym phoid cells).

Upon es ti ma tion of blood group (,,A’’ Rh plus) pres ence of

warm type IgG class autoantibodies was de tected and, in ad -

di tion, ac cen tu ated in flam ma tory in di ces were re corded, in -

clud ing grow ing lev els of C-re ac tive pro tein (CRP

189–266 mg/l), el e vated lev els of immunoglobulins of all

classes (IgG: 24.8, IgA: 1.75, IgM: 8.01 g/l), of gamma -

globulins in elec tro pho re sis (to tal pro tein: 64 g/l, al bu mins:

22.28, glob u lins: alpha1 3.36, alpha2 9.12, beta1 2.52, beta2 

3.21, gamma 23.52 g/l), ac com pa nied by low ered lev els of

com ple ment com po nents C3 and C4 (C3: 1.0 g/l, C3c:

0.497 g/l, C4: 0.049 g/l) and hypoalbuminemia, el e vated

lev els of bil i ru bin and of aminotransferases (to tal bil i ru bin:

3.68 mg%, AspAT: 233, AlAT: 152 IU/l); blood glu cose:

62 mg%; uric acid: 3.89 mg%; pre served re nal func tion

(creatinine: 0.3 mg%, urea: 21 mg%). The urine con tained

pro tein (1.44 g/l), leu ko cytes (8–10), ac e tone, urobilinogen, 

hyaline and gran u lar casts. Ultrasonography of ab do men

dem on strated sig nif i cantly en larged, hyperechogenic liver

of uni form struc ture, gall blad der with traits point ing to its

in flam ma tion: wall of 9 mm in thick ness with traces of fluid

in the site of gall blad der, mark edly en larged, uni form

spleen, 14 cm in length, pres ence of ac ces sory spleens

(0.7 cm, 0.6 cm, and 2 cm in length), both kid neys man i -

fested nor mal corticomedullary struc ture and nor mal sys -

tems of ca ly ces, pan creas ob served in frag ments, of an

ir reg u lar out line, non-ho mo ge neous echo and struc ture.

More over, ab dom i nal cav ity con tained large vol ume of

echo-less fluid, uri nary blad der was poorly filled, hepatic

hilus con tained en larged lymph nodes; chest X-ray doc u -

mented the pres ence of in flam ma tory le sions in the left lower

pul mo nary lobe, slightly en larged heart sil hou ette of an ab nor -

mal shape and wid ened pul mo nary blood ves sels in hilar re -

gions with signs of mod er ate pul mo nary sta sis. Pre sence of

a fluid in pericardial sac was confir med by ultra sonography.

Due to the dem on strated circu la to ry abnor ma li ties the girl was 

con sulted by a car di ol o gist. Elec tro car dio gram dem on strated

a rhyth mic si nus rhythm, 150/min, normogram, slightly

marked dis tur bances in de po lar iza tion, blood troponin – ab -

sent. Due to the data of anamnesis and the pre sented

signs/symp toms blood cul ture was per formed (proved to be

ster ile) and virological tests were con ducted search ing for in -

fec tions with cytomegaly vi rus (anti-CMV an ti bod ies of IgM

class: pos i tive, 1.22, of IgG class: neg a tive), HIV (immuno -

enzymatic test for HIV1 and HIV2 spe cific an ti bod ies: neg a -

tive), Mycoplasma pneumoniae (an ti bod ies in IgM class:

pos i tive, 31.7, in IgG class: neg a tive, 5.8 VE). De spite the in -

tense symp tom atic treat ment, an ti bi ot ics, anti-vi ral drugs,

hepatocyte-pro tect ing drugs, vas cu lar seal ers, strict mon i tor -

ing, fluid bal ance and daily checks of body weight (18 – 19 –

20.4 – 19.5 – 18.9 kg) the girl con tin ued to be in fe ver. A gra -

dual in crease was ob served in in flam ma tory in di ces, ac com -

pa nied by in creas ingly se vere ane mia, leucopenia and

de terio ration of clin i cal con di tion of the child. At the fourth

day a de crease in body weight was achieved and in crease in

diuresis (up to 700 ml/day). De spite the ap plied ther apy, at the

fifth day of hos pi tal iza tion, in morn ing hours gen eral con di -

tion of the pa tient abruptly de te ri o rated, with in ten si fi ca tion of 

auscul tatory pa thol ogy (nu mer ous wheezes, fine and coarse

rale over lungs, ex tended ex pi ra tion with tachypnoe, 44/min),

tachy car dia 179/min, dull heart sounds, liver and spleen mar -

gins pro truded 15 cm and 10 cm be low costal arch, re spec -

tively. At 12.10 the child sud denly lost con scious ness, which

was fol lowed by car diac and re spi ra tory ar rest; de spite im me -

di ate re sus ci ta tion at tempts no spon ta ne ous heart and re spi ra -

tory func tion was achieved and at 13.15 p.m. the child was

pro nounced dead. 

Ma te rial and Meth ods

The tis sue ma te rial in cluded or gans (lymph nodes,

liver, spleen, lungs, kid neys, heart, brain) ob tained on au -

topsy. The stud ies were con ducted on se rial, 5 µm par af fin 

sec tions, placed on the SuperFrost/Plus mi cro scop i cal

slides. The ma te rial was fixed in buf fered 10% for ma lin

and em bed ded in par af fin us ing the rou tine pro ce dure. 
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Immunocytochemical stud ies 

Mouse anti-hu man monoclonal an ti bod ies were emplo -

yed (Ta bles 1 and 2). Then, the sec tions were treated with pri -

mary MAb at night at 4oC, then sec ond ary biotinylated link

anti- mou se and anti-rab bit IgG (DAKO) and with the strepta -

vi din-biotin-peroxidase com plex (ABC) (DAKO). The stud -

ies fol lowed the clas si cal ABC tech nique [23], as so ci ated with 

the ImmunoMax tech nique [29, 30] (for de tect ing CD21 and

ZEBRA). In both tech niques mi cro wave-oven pre treat ment

for an ti gen re trieval was used. In ImmunoMax tech nique, the

key re ac tion in volved 3 min in cu ba tion with biotinylated

tyramine (PerkinElmer Life Sci ences, Inc.) in di lu tion 1:50 at

RT. This was fol lowed by an other ap pli ca tion of streptavidin

com plex. The color re ac tion was evoked with the HRP sub -

stra te, 0.05% 3,3-diaminobenzidine tetrahydrochlo ride (DAB;

DAKO) in 0.05 M Tris-HCl buffer, pH 7.6, sup ple mented

with 0.001% H2O2. In tis sue sec tions, en dog e nous peroxidase

was blocked with 1% H2O2. Con trol re ac tions em ployed con -

trol sera of the re spec tive spe cies in 0.05 M Tris-HCl, pH 7.6,

sup ple mented with 0.1% BSA and 15 mM so dium azide (neg -

a tive con trol) (DAKO). Most of the histo logical prep a ra tions

were sub jected to dou ble immunocyto chemical re ac tions, in -

clud ing lym pho cyte B (CD20, CD21), T (CD45RO), NK-like

cells (CD57), macrophage marker (CD68) or marker of en do -

the lial cells (Von Willebrand Fac tor) and one of the EBV pro -

teins. The ter mi nal re ac tion prod uct was vi su al ized us ing

DAB (brown ish-black sig nal) or Vec tor VIP sub strate kit for

peroxidase (Vec tor Labs, Burlin game, CA, USA) (pur ple re -

ac tion prod uct). Some prep a ra tions were counter stained with

hematoxylin. Con trol re ac tions were based on sub sti tut ing

spe cific an ti bod ies with nor mal sera of the re spec tive spe cies

in 0.05 mM. Tris-HCl, pH 7.6, sup ple mented with 0.1% BSA

and 15 mM so dium azide (neg a tive con trol).

In situ hy brid iza tion (ISH)

For this pur pose the fluorescein-con ju gated Ep stein-Barr

Vi rus Probe ISH Kit was used (Novocastra Labs, New cas tle

upon Tyne, UK) for dem on strat ing Ep stein-Barr vi rus-en -

coded RNA (EBER) tran scripts. The ISH re ac tion pro to col

fol lowed Novocastra pro ce dures with mod i fi ca tions of our

own, pub lished pre vi ously [30]. Fol low ing pre lim i nary stages

of the ISH pro to col, a probe was in cu bated on par af fin sec -

tions for 2 h at 37oC, and then the sec tions were washed

3×3 min in TBS, con tain ing 0.1% Tri ton X-100, and in cu -

bated again for 30 min with a block ing so lu tion (nor mal rab bit 

se rum dis solved in TBS, con tain ing 3% bo vine al bu min and

0.1% Tri ton X-100) at room tem per a ture and for next 30 min

with rab bit anti-FITC/AP di luted 1:100 in TBS, 3% w/v BSA,

0.1% v/v Tri ton X-100. The sec tions were then washed in

TBS and in al ka line phosphatase sub strate buffer, pH 9.0, for

5 min. The sub se quent stage in volved 14–16 h in cu ba tion in a

so lu tion of 5-brom-4-chlor-3-indolylphosphate (BCIP) and

ni tro blue tetrazolium (NBT) in dimethylformamide, dis -

solved at 1:50 in a buffer (100 mM Tris/HCl, 100 mM NaCl,

50 Mm MgCl2). One µl Levamisole hy dro chlo ride was added

per each ml of the di luted en zyme sub strate. The fi nal stage in -

volved rins ing of the prep a ra tions in dis tilled wa ter (2×5 min)

and mount ing them in the aque ous bal sam (DAKO). Pos i tive

con trol for the hybridocytochemical re ac tion in cluded par af -

fin prep a ra tions of cells in fected with EBV in vi tro, at tached

to the kit (Novocastra).

Semiquantitative eval u a tion of immunoreactive cells was

ap plied in de tec tion of EBV pro teins and EBER, tak ing into

ac count mean score for 5 vi sual fields un der 400× mag ni fi ca -

tion ac cord ing to the fol low ing scale: + = 1–10% scat tered or

fo cally ar ranged cells; ++ = 11–29% immuno po sitive cells;

+++ = >30% of immunopositive cells. A cy to plas mic, mem -

bra nous and nu clear re ac tion was eval u ated.

Re sults

Histopathology

Upon au topsy, en larged cer vi cal, mediastinal, and ab -

dom i nal lymph nodes were de tected. Liver and spleen were

aug mented. Histological pat terns were dom i nated by mas -

sive lym pho cyte in fil trates, mainly in lungs and in liver and,

less pro nounced, in kid neys and in leptomeninx. 

Mi cro scop i cally, all the lym phoid or gans ex am ined

(lymph nodes, spleen, ton sils, thy mus) man i fested blurred

struc tural pat terns due to ex ten sive in flam ma tory in fil trates. 

Lymph nodes were mark edly en larged and uni formly in fil -

trated with poly mor phic cells, i.e. with small lym pho cytes,

large blasts, oc ca sion ally re sem bling Reed-Stern berg cells

(large, bilobar cell nu clei with vis i ble nu cle oli) and in di vid -

ual plasma cells (Fig. 1A). In some lymph nodes in di vid ual

lym phoid fol li cles were pre served. Blood ves sels with traits

of blood con ges tion con tained in di vid ual lym phoid cells.

Spo rad i cally, large atyp i cal lym phoid cells were ob served,

con tain ing cell nu cleus typ i cal for EBV-in fected cells (Fig.

1B). Some lymph nodes con tained nu mer ous lipid-laden

macrophages. In the thy mus vast in fil trates were noted of

poly mor phic lym phoid cells as well as erythrorrhagia, traits

of hyperemia and only few Hassal’s corpuscles.

Histopathological le sions in other se lected or gans,

sam pled on au topsy

1. Lungs

All sam ples of the lungs man i fested ex po nents of mo -

derate or ex ten sive atelectasis. In nu mer ous al ve oli their lu -

men was fully filled with transudate/exudate liq uid with

in di vid ual macrophages/monocytes and lymphoblasts. In
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Fig. 1. Histological pat terns with mas sive lym pho cyte in fil trates in the or gans in fected by EBV. (A) lymph node with poly mor phic cells, i.e. with small lym -

pho cytes and large blasts; (B) high power mag ni fi ca tion of one large, atyp i cal, multinucleated cell re sem bling Reed-Stern berg cells in the lymph node; (C)

vast in fil trates could be noted in re gions ad her ent to bron chi, bronchioli, and to blood ves sel adventitia; (D) vast pro por tion of pul mo nary pa ren chyma oc cu -

pied by vast in fil trates of lym phoid cells, in di vid ual plasma cells, atyp i cal trans formed lym pho cytes and lymphoblasts; (E) vast ac cu mu la tion of poly mor -

phic lym phoid cells (in clud ing large atyp i cal lym pho cytes) in the liver, which also sep a rated in di vid ual lob ules; (F) the myocardium with in di vid ual

lym phoid cells; (G) the ac cu mu la tion of the lym phoid cells in the lu men of some veins, oc ca sion ally oc cu py ing even more than 50% of vas cu lar lu men in

cen tral ner vous sys tem; (H) the in fil trates of lym phoid cells in kid ney, traits of im ma tu rity of re nal glomeruli, tu bu lar de gen er a tion and a slight proliferative

re ac tion in re nal glomeruli. All fig ures: HE. Orig i nal magn. 100× (C, G); 200× (F, H); 400× (A, D, E); 1000× (B).



these re gions of lungs septa were ev i dently thick ened, si nu -

soids showed traits of con ges tion, with rel a tively nu mer ous

eryth ro cytes and lym phoid cells in their lu men. A pro por -

tion of pul mo nary al ve oli dem on strated traits of acute dis -

ten sion, with rup tured septa and pro trud ing emphysematous 

spicules. Vast pro por tion of pul mo nary pa ren chyma was oc -

cu pied by vast in fil trates of lym phoid cells, in di vid ual

plasma cells, atyp i cal trans formed lym pho cytes and

lymphoblasts (Figs. 1C and 1D). Par tic u larly vast in fil trates

could be noted in re gions ad her ent to bron chi, bronchioli,

and to blood ves sel adventitia. Mul ti ple bron chi were de -

nuded of ep i the lial lin ing while their lu men con tained rem -

nants of the ep i the lial cells, nu mer ous lym phoid cells of

vari able size and lipid-laden macrophages. Some sets of cil -

i ated ep i the lium were pres ent in the lu men of al ve o lar ducts

and in distended pulmonary alveoli. Many blood vessels of

pulmonary circulation showed traits of hyperemia. 

2. Liver

Struc ture of the or gan man i fested a pre served lob u lar

pat tern, with clearly di lated (in some parts very sig nif i -

cantly) por tal spaces. The di la tion re flected vast ac cu mu la -

tion of poly mor phic lym phoid cells (in clud ing large atyp i cal 

lym pho cytes), which also sep a rated in di vid ual lob ules (Fig.

1E). Spo rad i cally, the cells pre sented mi totic fig ures. Close

to cen tral veins lipid vac u oles of vari able size were seen.

Few hepatocytes, mainly those lo cal ized at the pe riph ery of

lob ules, pre sented traits of fatty change. In in di vid ual

hepatocytes traits of cholestasis could be noted. Hepatic si -

nu soids and spaces of Disse were mod er ately wid ened, with

vis i ble Ito’s cells and fo cally pres ent in di vid ual lym phoid

cells. Lin ing of the si nu soids was nor mal, with eryth ro cytes

and very nu mer ous leu co cytes in the lu men, reach ing up to

the wid ened por tal spaces. The in fil trate cells included

polymorphic lymphoid cells and individual plasma cells.

3. Heart

In myocardium rel a tively nu mer ous lym phoid cells

were ob served (mainly small lym pho cytes) as well as in di -

vid ual plasma cells and large lymphoblasts, lo cal ized in

perivascular spaces or in the ves sels them selves (Fig. 1F).

A proportion of cells man i fested traits of myocardio cyto -

lysis of a vari able advancement.

4. Cen tral ner vous sys tem

The most pro nounced ac cu mu la tion of the typ i cal for

IM lym phoid cells was noted in the lu men of some veins,

oc ca sion ally oc cu py ing even more than 50% of vas cu lar lu -

men (Fig. 1G). In ce re bral hemi spheres the re gions con -

tained in di vid ual lym pho cytes. More over, wid en ing of

perivascular spaces was ob served, in par tic u lar those of ca -

pillaries. Within cer e bel lar hemi spheres few, mostly small

lym pho cytes were seen. No traits of edema were encoun te -

red in the central nervous system.

5. Kid ney

In the or gan, in fil trates of lym phoid cells were de tected, 

lo cated un der the cap sule and around blood ves sels. More -

over, traits of im ma tu rity of re nal glomeruli, tu bu lar de gen -

er a tion and a slight proliferative re ac tion in re nal glomeruli

were seen (Fig. 1H).

Immunocytochemical stud ies

1. Phe no type of cells in in flam ma tory in fil trates

In flam ma tory in fil trates con tained a mixed cell pop u la -

tion, in clud ing T lym pho cytes (CD45RO+, CD3+), B lym -

pho cytes (CD20+, CD79a+) as well as nu mer ous scat tered

monocytes and macrophages (CD68+) (Ta ble 1). Thus, it

seemed that slightly more cells in in flam ma tory in fil trates

showed phe no type of T lym pho cytes (CD45RO+, CD3+)

(Fig. 2A). Lym pho cyte pro lif er a tion ex hib ited polyclonal

char ac ter: both lambda and kappa chains were pres ent. No

myeloblastic dif fer en ti a tion could be dem on strated (the

cells were CD117 negative, CD15 negative). 

2. Ex pres sion of EBV pro teins of lytic phase (BZFL1)

and la tent phase (EBNA2, LMP1)

In each of the or gans ex am ined ex pres sion of all three

pro teins man i fested a vari ably in tense ex pres sion (Ta ble

2). Pro teins of the la tent phase were pres ent mainly in B

lym pho cytes, follicular den dritic cells (CD20+, CD21+),

few T lym pho cytes (CD45RO), and in cells of CD57+

phe no type (Figs. 2C and 2D). The an ti gens were de tected

both in small B lym pho cytes and in en larged (blast) cells,

fre quently re sem bling Reed-Stern berg cells, and the en -

larged cells fre quently showed the CD68+ phe no type.

EBNA2 was lo cated mainly in the cell nu clei, mainly in

small lym phoid cells, LMP1 was ob served both on cell

mem branes and in the cy to plasm of in fected cells and the

pro tein more fre quently was noted in the en larged blast

cells (Figs. 2B and 2E). The immunopositive cells were

pres ent mainly in perifollicular and interfollicular re gions

of lymph nodes, in pulp cords in the spleen, and in in fil -

trates of lym phoid cells in the re main ing or gans. Cells

immunopositive for the BZLF1 (ZEBRA) pro tein were

less fre quent as com pared to cells with ex pres sion of the

re main ing pro teins but they were dem on strated in ev ery

or gan, be ing most fre quent in lungs and lymph nodes (Fig. 

2F). The pro tein was pres ent in lower num ber of cells,

small lym pho cytes and/or plasma cells (no par al lel stain -

ing with anti-CD30 was per formed) and in blast cells (in -

clud ing CD68+ blasts). Ex pres sion of the pro tein

mani fes ted a more dif fuse pat tern. As a rule, the pro tein

ex pres sion was not seen in cells of CD20+ phe no type. 
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3. Ex pres sion of HCMV pro teins

In none of the or gans ex am ined ex pres sion of the early

HCMV pro teins (76 kD and 43 kD) could be de tected.

In situ hy brid iza tion 

Small non-polyadenylated EBV RNAs (EBERs)

Ex pres sion of EBERs was ev i dent and af fected nu mer -

ous EBV-in fected cell nu clei of trans formed lym pho cytes in 

all the or gans stud ied but it was most in tense in lymph nodes 

and in spleen. It was seen mainly in lym pho cytes of small

and av er age size but also in the en larged cells, which re sem -

bled Reed-Stern berg cells (Fig. 2G). In this case no dou ble

stainings were con ducted. In the con trol ma te rial, sup plied

with the kit for de tec tion of EBER, ex pres sion of EBER was 

par tic u larly in tense within nu mer ous cell nu clei, except of

nucleoli (Fig. 2H). 

Re sults ob tained us ing ABC, ImmunoMax tech niques

and in situ hy brid iza tion are pre sented in Ta bles 1 and 2.
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TABLE 1
Stud ies on immunophenotype of in flam ma tory in fil trate cells in se lected or gans ob tained upon au topsy from 3-year-old girl with 
in fec tious mono nu cle o sis

Antigen
Antibody source

(dilution)

Organ

lymph node spleen liver lungs kidney  heart

CD45RO Dako (2) + + + + + negative

CD3 Novocastra (50) + + + + + negative

CD20 Dako (20) + + + + + negative

CD21 Novocastra (100) + + + + + negative

CD79a Dako(1) + + + + + negative

CD68 Dako (1) + + + + + negative

CD57 Dako (100) + + + + + negative

CD117 Dako (400) Negative

CD15 Dako (50) Negative

CD30 Dako (1) Negative

kappa and

lambda chains

Dako (1)
+ + nt nt nt nt

nt – not tested

TABLE 2
Immunocytochemical and hybridocytochemical de tec tion of CMV and EBV pro teins in au topsy ma te rial of a child de ceased in
the course of dif fuse form of EVB-in duced in fec tious mono nu cle o sis

Antigen
Antibody source

(dilution)

Organ

lymph node spleen liver lungs kidney  heart

CCH2&DDG9

(EA-HCMV)
Dako (1) Negative

EBNA2 Dako (50) + + + + + nt

LMP1 Dako (50) ++ ++ ++ ++ ++ nt

ZEBRA

(BZFL1)
Dako (20) ++ ++ + + + nt

EBERs Novocastra +++ ++ + + + nt

+ – 1–10% scat tered or fo cally ar ranged cells; ++ – 11–29% immunopositive cells; +++ – over 30% immunopositive cells; nt – not tested
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Fig. 2. Immunocytochemical anal y sis of EBV in fec tion: (A) lo cal iza tion of CD45RO+ cells in the in flam ma tory in fil trates in spleen; (B) EBNA2 ex pres -

sion in in di vid ual cell nu clei in the lymph node; (C) dou ble stain ing for LMP1 (pur ple) and CD20 (brown) in the lymph node; (D) dou ble stain ing for LMP1

(pur ple) and EBV-re cep tor (CD21) (brown) in the lymph node; (E) LMP1 lo cal iza tion in spleen; (F) immunocytochemical lo cal iza tion of BZLF (ZEBRA)

in lym phoid, some times atyp i cal cells. ABC-Immunomax tech nique. Orig i nal magn. 400× (G) Hybridocytochemical re ac tion for EBV-RNA (EBER) in

many cells of lymph node. Orig i nal magn. 400×. (H) In tense hybridocytochemical re ac tion for EBV-RNA (EBER) in many cells of pos i tive con trol ma te rial 

in fected with EBV. Orig i nal magn. 1000×.
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TABLE 3
Most fre quent histological fea tures in au topsy ma te rial of IM vic tim 

Organ Histological features Cit. author

Lymph nodes lymph node enlargement; lymphadenitis

numerous large pyroninophilic cells (immunoblasts) in paracortical zone and extending throughout the node

abundant B-cell follicles; large hyperplastic GC

dilated sinuses with abundant densely packed monocytoid B cells

perivascular accumulations of normal and abnormal lymphocytes

increased infiltrates in paracortical zone

expansion of nonfollicular areas by a polymorphous population of lymphocytes

augmented response of T lymphocytes 

giant cells, resembling Reed-Sternberg cells;

massive intravascular and perivascular infiltration by lymphocytes and atypical mononuclear cells

transformed cells of noncleaved cell type

plasma cells infiltration

scattered immunoblasts containing prominent nucleoli

brisk mitotic activity

focal perinodal infiltration

large necrotic areas in the subcapsular regions

marked infiltration of immunoblasts

abundance of postcapillary venules; necrosis

4; 6; 8; 16; 24;

44; 49; 54; 59;

67; 69

Tonsils tonsilar enlargement

massive intravascular and perivascular infiltration by lymphocytes and atypical mononuclear cells

marked follicular hyperplasia

well-demarcated or geographic areas of necrosis

focal areas with residual reactive GCs

obliteration of normal histological pattern of the organ due to excessive proliferation of EBV infected B

lymphocytes and cytotoxic T lymphocytes 

38; 54; 59

Spleen enlargement of the red pulp with engorged sinuses;

massive intravascular and perivascular infiltration by lymphocytes and atypical mononuclear cells

broad pulp cords, rich in macrophages

small to medium-sized inconspicuous follicles, mostly lacking GCs in the white pulp

scanty blasts and epithelioid cells

no necrosis; marked infiltration of immunoblasts

24; 54 

Thymus marked infiltration of immunoblasts 24

Lungs interstitial pneumonitis

pulmonary lymphoid hyperplasia

4; 8; 40; 71 

Heart muscle myocardial necrosis with marked lymphocytic infiltration

myocarditis

4; 8; 24

Kidney glomerulonephritis

marked infiltration of immunoblasts

4; 8; 24

Brain meningoencephalitis

necrotizing hemorrhagic encephalitis

traits of edema

perivascular infiltrates of mononuclear cells

4; 8; 14; 71

Liver in portal spaces infiltrates of mononuclear cells

invasion of sinusoids

focal necrosis of parenchyma with infiltrates of mononuclear cells

marked infiltration of immunoblasts

diffuse feathery degeneration of the hepatocytes

infiltrates of Ts, Tc, and NK lymphocytes in portal spaces and sinusoids

4; 8; 24



Dis cus sion

Fa tal cases of IM, even if de scribed in the lit er a ture of

the sub ject, are rare. Spleen rup ture, com pli ca tions in the

cen tral ner vous sys tem, re nal in suf fi ciency, fulminant he -

patic fail ure, vi rus as so ci ated hemophagocytic syn drome,

se vere hemolytic ane mia, se vere acute myocarditis or lym -

phoproliferative dis eases [9, 14, 17, 24, 25, 34, 39, 40, 48,

62, 68] used to cited as a cause of death at the acute stage of

the dis ease. Par tic u lar at ten tion is given to cases of IM, in

the course of which ma lig nant lymphoproliferative dis eases

de vel oped, in clud ing lym pho mas of B and/or T lym pho -

cytes [21, 27, 34, 62, 63, 68, 73, 76]. In such com pli ca tions,

virally trans formed B or T lym pho cytes may un dergo pro -

gres sion from polyclonal to monoclonal pro lif er a tion [2, 32, 

65, 76]. In dif fer en tial di ag no sis ad di tional tools of mo lec u -

lar bi ol ogy are used to dem on strate EBV in tu mor cells as

well as to dem on strate lym phoid-cell gene re ar range ments

[27, 59]. De tec tion of EBV DNA at a tis sue level is linked to 

poor prog no sis, par tic u larly in hemophagocytic syn drome

linked with the in fec tion and in ma lig nant lym phoma [62].

Ap pli ca tion of in situ hy brid iza tion per mit ted to dis tin guish

dif fer ences of EBV DNA dis tri bu tion pat tern in IM, Hodg -

kin’s dis ease and non-Hodg kin’s lym pho mas. In gen eral, in

neo plas tic pro lif er a tion the sig nal is much more uni form

from cell to cell than in IM, and the la bel ing is found in

much greater per cent age of cells. In the case of IM, 1–10%

of the lym phoid pop u la tions man i fest in tense stain ing and

immunoblasts pre vail among the stained cells [59]. Other

de scrip tions of non-Hodg kin’s lym phoma man i fes ta tion in

the course of IM re ported two chil dren, de ceased in the

course of acute liver in suf fi ciency with gen er al ized hem or -

rhagic diathesis and com pli ca tions in other or gans. Upon

au topsy, ab dom i nal mesenteric lymph node-orig i nat ing

lym phoma was di ag nosed in the first child, while the other

was shown to suf fer from lymphoblastic lym phoma, orig i -

nat ing from T lym pho cytes [68]. In each of the cases the

cor rect di ag no sis could not be es tab lished in vivo de spite the 

in sight ful and ex ten sive di ag no sis. A sim i lar case in volved

an adult per son with no ev i dent im mune def i cit, who de vel -

oped se vere, fa tal form of B cell lym phoma in the course of

IM [34]. Apart from lym pho mas, eti o log i cal role of EBV is

stressed in cases of tumors like Hodgkin’s disease, naso -

pharyngeal carcinoma and gastric cancer [36, 75]. Spora -

dically, EBV infection was linked to development of

ma mmary and lung carcinomas [18]. 

The IM case de scribed in this re port re fers to a three-

year-old girl in whom a se vere clin i cal course of IM re sulted

in death in the fourth week of the dis ease. The acute EBV in -

fec tion was es tab lished of the ba sis of typ i cal clin i cal signs/

symp toms, lab o ra tory tests and serological re sults (high IgM

and IgG an ti body titers against VCA EBV). In ad di tion,

anti bodies of IgM and IgG class re ac tive with CMV and an ti -

bod ies of IgM class di rected to Mycoplasma pneumoniae

were dis closed. The im ple mented ther apy proved in ef fec tive

and the di rect cause of death of the child was car diac ar rest.

Upon au topsy, the typ i cal for the dis ease patho log i cal le sions

were de tected, dom i nated by en large ment of all lym phatic or -

gans and the liver. Out side of the lym phatic sys tem, rou tine

histological stain ing dem on strated lym phoid in fil trates, most

ex ten sive in lungs and in liver. The least pro nounced in flam -

ma tory le sions were de tected in kid neys, cen tral ner vous sys -

tem, al i men tary tract. In the heart the le sions were insig ni fi -

cant. De spite the pres ence of re spec tive anti-CMV immuno -

globulins of IgM class, no le sions typ i cal for HCMV in fec tion 

(gi ant cells with in clu sion bod ies) could be de tected.

Histological le sions de tected in our ma te rial have been com -

pared to those noted most fre quently in other re ports of the

sub ject (Ta ble 3). Ap pli ca tion of immunocytochemical tech -

niques and of in situ hy brid iza tion per mit ted to broaden the

mor pho log i cal di ag no sis as well as to eval u ate in ten sity of le -

sions in duced by rep li ca tion of EBV and/or by sec ond ary in -

flam ma tion. Re sults of the stud ied al lowed, first of all,

ex clude in our pa tient a neo plas tic pro lif er a tion in the course

of EBV in fec tion. In blast cells, which re sem bled Reed- Stern -

berg cells, no CD15 or CD30 ex pres sion was noted. Stud ies

per formed by Reynolds et al. on phe no type of immunoblasts

re sem bling Reed-Stern berg/Hodg kin cells have dem on strated 

that in IM the cells were CD30+ but CD15 neg a tive and the

ab sence of a col la rette of T cells around the RS/H-like cells

dis tin guished the lat ter from the cells pres ent in Hodg kin’s

dis ease [57]. More over, the ab sence of CD117 ex pres sion in

the cells ar gued against neo plas tic ex pan sion of lym pho cytes.

Pro lif er a tion of B lym pho cytes was of a polyclonal char ac ter

since the cells con tained im mu no glob u lin mol e cules with

both lambda and kappa chains. Cel lu lar in fil trates in lym phoid 

and other or gans (liver, kid neys, lungs) were com posed

mainly of T lym pho cytes of CD45RO+ and CD3+ phe no type

(around 60% cells), B lym pho cytes (CD20+, CD21+,

CD79a+) and nu mer ous, scat tered macrophages/mono cy -

tes/den dritic cells (CD68+). Many of the lym pho cytes man i -

fested atyp i cal, trans formed (blast) char ac ter. Fre quently the

large mononuclear cells car ried also CD68+ an ti gen (macro -

pha ges, den dritic cells, monocytes). This con firmed data of

other au thors, who re ported that in IM ex pan sion of T

CD8+lym pho cytes, and ac ti va tion of T CD4+ lym pho cytes,

and of CD45RO-pos i tive lym pho cytes take place [25, 47].

The high est pro por tions of B and T lym pho cytes in IM at the

tis sue level was re ported by Niedobitek et al. [49]. More over,

the au thors noted that as many as up to 40% of the cells with

EBV ex pres sion were plasma cells [49]. In the case of our pa -

tient we have not been able to con firm it: plasma cells did not
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dom i nate in flam ma tory in fil trates in the or gans stud ied. Im -

muno cytochemical stud ies on EBV ex pres sion dem on strated

pres ence of ZEBRA (BZLF1) pro tein, typ i cal for the lytic

phase of the in fec tion or for a tran si tion from the la tent to the

lytic phase, at least in a pro por tion of the in flam ma tory cells.

In ad di tion, ex pres sion of the two la tent pro teins, EBNA2 and

LMP1 was doc u mented. The pro teins were de tected in a ma -

jor ity of cells with the CD20+ phe no type, in line with ob ser -

va tions of other au thors [49, 50]. The syn chro nous de tec tion

of pro teins of lytic phase and of the so called la tent pro teins is

pos si ble due to the bi ol ogy of EBV [32]: in non-per mis sive

cells, such as in hu mans are nor mal B lym pho cytes, EBV in -

fec tion used to ac quire the la tent form. On the other hand, ex -

pres sion of the la tent genes rep re sents a con sec u tive stage in

the cas cade of events in the course of lytic in fec tion. The la tent 

genes may un dergo ex pres sion also un der ef fect of a super -

infection with an other patho gen [32]. On the other hand, the

na so pha ryn geal ep i the lial cells rep re sent, both in vivo and in

vi tro the so called per mis sive cells for EBV in fec tion [60, 61].

In the cells, com plete rep li ca tion of the vi rus and for ma tion of

its prog eny take place. In our tis sue ma te rial of nasopharynx,

in which struc tural and func tional dam age could be ex pected,

no such le sions could be noted due to ex ten sive de struc tion of

the tis sue. The or gans with par tic u larly high ex pres sion of the

stud ied EBV pro teins in cluded lymph nodes and lungs, fol -

lowed by liver and spleen. Ex pres sion of EBV an ti gens was

dem on strated mainly in the en larged, atyp i cal B lym pho cytes

(CD20+, CD21+), but also in the other cell pop u la tions

(CD45RO+, CD57+ and CD68+). This cor rob o rated ob ser va -

tions of other au thors who dem on strated EBV also in T lym -

pho cytes in the paracortical T-zone and some macro pha ges

[54]. How ever, we could not con firm ob ser va tions of

Niedobitek et al. on ex pres sion of the lytic phase pro tein in

plasma cells since no dou ble stain ing was con ducted in this

case. Ap pli ca tion of in situ hy brid iza tion per mit ted to de tect

RNAs of EBV (EBERs) in EBV-in fected cells, prac ti cally in

all the or gans stud ied. It should be stressed that par tic u larly

high num bers of EBER-pos i tive cells were noted in lymph

nodes and in spleen. Role of EBERs has not been fully clar i -

fied. They are thought to be most abun dant in EBV la tent in -

fec tion but their role also in the lytic event has not been

ex cluded [32]. Ac cord ing to some au thors, EBERs are not in -

dis pens able for trans for ma tion of pri mary lym pho cytes B by

EBV, ac cord ing to the other the in vivo bind ing site for

oncoprotein c-myc in the pro moter for EBV en cod ing EBER1 

sug gests a spe cific role for EBV in lymphomagenesis [2, 51].

In cases of IM, var i ous au thors have de scribed one of two la -

tency pat terns: some doc u mented IV la tency pro gram [37,

49], the other type III of EBV la tency [19]. In the la tency pat -

tern IV, ex pres sion of EBNA2 takes place in the ab sence of

LMP1 ex pres sion and ex pres sion of EBER re mains to be fully 

clar i fied [36]. Vi ral genes ex pressed in type III la tency in clude 

all of the EBNAs, the LMPs, and EBERs [19]. The dem on -

strated by us co ex is tence of both la tent pro teins and of EBERs 

in the ma jor ity of the or gans stud ied ar gues rather for the III

la tency pro gram [36, 37]: first of all, we have de tected ex pres -

sion of EBERs, in line with re sults of other au thors [20]. The

au thors have de scribed ex pres sion of EBERs mainly in nu -

mer ous me dium size and large (blastic) interfollicular lym -

pho cytes, as well as in fol li cle man tles, and ger mi nal cen ters

in ton sils, lymph nodes, and in ap pen dix [20]. In ton sils,

EBER-pos i tive lym pho cytes were noted ad ja cent to the ep i -

the lium but not in the ep i the lium it self [49]. In a sin gle, fa tal

case of IM, dif fuse in fil trates of atyp i cal blast cells were seen

in mul ti ple or gans, many of which showed strong EBER ex -

pres sion. EBER ex pres sion could still be de tected in phago -

cytized cells but was not seen in the nu clei of the phago -

cytosing histiocytes [20]. In our tis sue ma te rial coexpression

of the two pro teins (EBNA2, LMP1) has been dem on strated

in ev ery or gan, in disaccord to the pre vi ously de scribed la -

tency IV pro gram [36, 38]. The lit er a ture re ports on de tec tion

of LMP in in fected lym pho cytes in the ab sence of EBNA ex -

pres sion in a fa tal form of IM in a small child ex ist also [40].

Ef fects of super infection with other patho gens (CMV,

Mycoplasma pneumo niae) can not be ex cluded in the so high

ex pres sion of EBV in mul ti ple vi tally im por tant or gans in our

pa tient, which could sec ond arily lead to in ten si fi ca tion of the

in flam ma tory le sions and death of our pa tient. More over, in

small chil dren im mune sys tem is known to be im ma ture and

EBV in fec tion of B lym pho cytes could ac cen tu ate the im -

munosuppression in IM, ex tend ing the po ten tial for com pli ca -

tions, in clud ing neo plas tic pro lif er a tion, in the age group [35]. 

Al though, us ing immuno cytochemical techni ques, neo pla sia

has been ex cluded as a cause of death, de termination of EBV

ge nome clonality would re quire addi tional stud ies: pa tients

with nonfatal IM may lack monoclonal EBV and monoclonal

gene rearran ge ments [74]. 

Our re sults have con firmed that in situ hy brid iza tion is

par tic u larly sen si tive and rel a tively easy to per form when

used to de tect EBERs. It could be per formed on rou tinely

fixed and par af fin-em bed ded tis sue ma te rial, and con firmed 

the ob ser va tion of the other au thors [5, 20, 24, 31, 41]. 

Sum mary and Con clu sions

It should be stressed that cases of IM, par tic u larly in -

volv ing the youn gest and the old est pa tients, re quire high di -

ag nos tic alert ness. A wid ened lab o ra tory ef fort is im por tant, 

aimed to eval u ate, first of all in cases of an atyp i cal course,

ei ther EBV load in se rum or ex pres sion of EBV in situ. Pa -

tients with high vi ral load in blood and with par tic u larly in -
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tense ex pres sion of EBV in vi tally cru cial or gans seem to

re quire more in tense clin i cal su per vi sion. Due to vari able

sug ges tions of in ve stigators as to the cause of death in the

fa tal sit u a tions, eval u a tion of di rect mech a nisms which lead

to death, par tic u larly in cases of immunocompetent pa tients, 

re quire fur ther stud ies. 
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