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Fulminant pancytopenia due to cytomegalovirus 
infection in an immunocompetent adult
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ABSTRACT

Acaseofsevereandirreversiblepancytopeniasecondarytoacuteprimarycytomegalovirusinfec-
tioninanimmunocompetentwomanisdescribed.Thepatientpresentedwiththrombocytopenia,
lymphopenia,anemia,andabnormalliverfunctiontests.Treatmentwithcorticosteroidsandintra-
venousimmunoglobulinwasineffectiveinreconstitutinghemopoiesis.Thepatientdevelopedsevere
sepsisandeventuallyexpired.
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INTRODUCTION AND OBJECTIVE

Humancytomegalovirus(CMV)isaβhuman
herpesvirus and a member of Herpesviridae 

familyandcancauselife-threateninginfections
inimmunocompromisedpatients.CMVinfec-
tion inhealthyhost,onthecontrary, iseither
asympomaticandresolvesspontaneouslyor,in
rareoccasions,cancauseaself-limitedmono-
nucleosis-like syndrome presentedwith fever,
myalgia,hepatitis,andcervicaladenopathy.1 
Signiicantinvolvementofhematopoieticsys-

temduetoacuteCMVinfectioninimmunocom-
petentpatientsisscarcelyreportedinliterature.2-6

Wedescribeacaseoffulminantpancytope-
niasecondarytoCMVinfectioninapreviously
healthy woman. To our knowledge, no other
case of sustained and irreversible leukopenia
andthrombocytopeniawithsubsequentdeath
duetobacterialsepsisinanimmunocompetent
individualhasbeenreportedsofar,exceptfora
caseofdisseminatedCMVinfectioninanap-
parentlynormaladult.2

CLINICAL PRESENTATION

A61-year-oldwomanwasadmittedtoourhos-
pitalduetopersistentdiarrhea,malaise,lossof
appetite, and weight loss one month prior to
admission.Shedeniedanyhealthproblemsand
use of medications. Her past medical history
revealed cholecystectomy and appendicectomy
morethan10yearsago.Onphysicalexamination,
jaundiceandhepatosplenomegalywerepresent.

Laboratory examination showed mild anemia
[hematocrit(Ht):35.6%],leukopeniawithlym-
phopenia [whitebloodcells (WBC):3,030/µL,
lymphocytes: 600/µL] and thrombocytopenia
[plateletcount(PLT):129,000/µL](Figure1A).
Biochemistry revealed elevated liver function
tests[serumglutamicoxaloacetictransaminase
(SGOT):1,066IU/L,serumglutamatepyruvate
transaminase(SGPT):598IU/L,alkalinephos-
phatase(ALP):627IU/L,γ-glutamyltranspepti-
dase (γ-GT): 568 IU/L, total bilirubin: 13.21
mg/dL, direct bilirubin: 10.41mg/dL, indirect
bilirubin: 2.8mg/dL) (Figure 1B). Abdominal
ultrasoundandcomputedtomographyrevealed
mildhepatosplenomegaly.Serumantibodiesfor
hepatitisBandC,humanimmunodeiciencyvi-
rus,Epstein-Barrvirus,herpessimplexviruses1
and2,herpeszostervirus,parvovirus,coxsackie
andECHOviruswerenegative,exceptforposi-
tive IgMand IgGantibodiesagainstCMVde-
tectedwith indirect immunofluorescence (IFA
CMVtest;GullLaboratories,SaltLakeCity,UT,
USA).SerologytestsforRickettsiaconoriiorR.
mooseri,Coxiella burnetti,Leptospirasp.,Leish-
maniasp.andBrucellasp.werealsonegative.
Thepatientwasstable10daysfollowingad-

missionwithresolutionofdiarrheaandgradual
recoveryofliverfunctiontests(Figure1B).PLT
countfurtherdecreased(Figure1A).Peripher-
albloodsmearshowedabnormaldistribution
of PLT and thrombocytopenia, anisocytosis
ofredbloodcellstogetherwithlymphopenia.
Bonemarrowaspirationindicatedreactivecel-
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lularity.Morespeciically,erythroidcell linematuredwith
megaloblasticcharacteristics,myeloidcelllineshowedwhite
bloodcell leftshift,andmegacaryoticcell linehadnormal
representation.A slight increase ofmacrophages was also
noted with no signs of hemophagocytosis. Moreover, re-
ticulocytes represented 2.13% in peripheral blood. Auto-
antibodies(anti-nuclear,anti-endothelialcell,anti-smooth-
muscle cell antibodies), anti-platelet antibodies, Coombs’
andcryoglobulintestswerenegative.Complement,plasma
hemoglobin, and haptoglobin levels were within normal
limits. Both viral load of CMV measured with real-time
PCRandCMVpp65antigeninperipheralWBCandbone
marrowsampleswereundetectable.TitersofIgMandIgG
antibodieswere1/80and1/640,respectively,suggestingpri-
maryCMVinfectionorreactivation.Immunophenotyping
ofperipheralwhitebloodcellsshowedamarkeddecreaseof
CD4T-lymphocytes(7%),B-lymphocytes(1%),andnatu-
ral killer cells (2%), alongwithmajor increaseofCD8T-
lymphocytes(84.9%)supportiveofCMVinfection.

UpondiagnosisofacuteCMVinfection,treatmentwith
prednisolone (50 mg/day for 10 days), intravenous im-
munoglobulin (IVIg) (0.4mg/kg for 5days) andganciclo-
vir(5mg/kgtwicedailyIV)wasinitiated.Despitetherapy,
thrombocytopenia and neutropenia worsened, requiring
granulocyte-colony stimulating factor (G-CSF) and PLT
transfusions.Onday30,patientdevelopedfebrileneutrope-
nia.BloodculturesyieldedSerratiamarcescensand,despite
appropriate antibiotics and supportivemeasurements, she
expiredonday43.Neutropeniaandthrombocytopeniawere
neverresolved.

 

DISCUSSION 

Apreviouslyhealthywomanpresentedwithgeneralizedma-
laise,jaundice,elevatedliverfunctionbiochemicalmarkers
andmild anemia, leukopenia and thrombocytopenia. Di-
agnosis of primaryCMV infectionwas based on identii-
cationofpositiveIgMantibodiesinahightiter,whichare
consideredhighlyspeciicandsensitiveinimmunocompe-
tenthosts.7CMVinfectioninducedsustainedandirrevers-
iblepancytopenia,despitenormalindingsinbonemarrow
aspiration.
Inimmunocompetenthosts,primaryCMVinfection

isusuallyasymptomaticoritcouldpresentasamononu-
cleosis syndrome.Diagnosis isbasedonclinicalpresen-
tationandseroconversion.Detectionandquantification
of viral load can be used tomonitor and predict CMV
disease, especially in immunocompromised patients. In
astudyofdynamicsofprimaryCMVinfectionin48im-
munocompetent patients, it was reported that 43% of
examinedserumsamples(37/87)from27ofthese48pa-
tients (56.8%)haddetectableCMVDNA.8Even though
viralloadhasbeencorrelatedwithdevelopmentofCMV
disease in transplant recipients, invasiveCMVgastroin-
testinal or retinal disease may have undetectable viral
load.9,10 Therefore, based on published studies of CMV
kinetics, diagnosis of primary CMV infection is relied
onseroconversionwithoutcompulsorydetectionofviral
DNA,asitwasnoticedinthecasedescribed.
Severalmechanismshavebeenproposedontheeffect

of CMVon hematopoiesis in immunocompetent hosts.
OnemechanismindicatesdirecteffectofCMVonbone
marrow cells leading to cellular injury and decrease of
erythrocytes, lymphocytes, granulocytes, and platelets.
Severalinvitrostudieshaveshowntheabilityofcertain
strainsofCMVto infecthematopoieticprogenitor cells
and subsequently inhibit hemopoiesis.11 In addition, it
hasbeensuggestedthatCMVinfectionresultsindown-
regulation of G-CSF and hematopoietic suppression.12 
Inourcase,bonemarrowaspirationshowednormalcel-
lularity and CMV antigen was not detected. Therefore,
thismechanismshouldnotbethecauseofpancytopenia.
However,reticulocytecountinperipheralblood,anindi-

Figure 1: Time course of leukocytes and platelets (A) and 

liver function tests (B) during patient hospitalization.WBC, 

white blood cell; PLT, platelets; SGOT, serum glutamic 

oxaloacetic transaminase; SGPT, serum glutamate pyruvate 

transaminase; ALP, alkaline phosphatase; γ-GT, γ-glutamyl 

transpeptidase.

125000

100000

75000

50000

25000

0

P
la

te
le

ts
 c

o
u

n
t (/µ

L
)

SGOT

SGPT

ALP

γ GT

T.Bilirubin

WBC

PLT

S
G

O
T

, 
S
G

P
T

, 
A

L
P
, 
γGT

(I
U

/
L
)

T
. B

illru
b

in
 (m

g
/
d

L
)

Day

Day

Leukocytes and platelets

W
h

it
e
 b

lo
o
d

 c
e
ll

s
 (

/
µL)

Liver function tests

5000

4000

3000

2000

1000

0
0 5 10 15 20 25 30 35 40 45

0 5 10 15 20 25 30 35 40 45

1400

1200

1000

800

600

400

200

0

16

14

12

10

8

6

4

2

0

A

B

Koukoulaki,Ifanti,Grispou etal.



182

rectmarkerofbonemarrowerythroidcelllinefunction,
showedamarkeddecreasefromday20today42.
In addition, hemophagocytosis triggered by CMV

couldresultinproliferationofmaturehistiocytesthatde-
stroyhematopoieticcells.Althoughhemophagocyticsyn-
drometypicallyoccursinpatientswithmalignantdiseas-
es,acquiredimmunodeficiencysyndrome,bonemarrow
orsolidorgantransplantationandinthosewithautoim-
mune diseases receiving immunomodulating therapies,
veryfewcaseshavebeenreportedinimmunocompetent
patients.Twocasesofgastrointestinalcomplicationswith
hemophagocytic syndrome caused by CMV infection
have been described.13Nevertheless, no evidence of he-
mophagocytosiswasfoundinourcase.
Immunologicalmechanismsinvolvetheformationof

anti-platelets,anti-endothelialcells,anti-smooth-muscle
cells,anti-nuclearantibodies,andcryoglobulinsthatlink
CMV infection with thrombocytopenia, autoimmune
disorders, andhaemolysis.Molecularmimicryhas been
implicatedinonsetofautoimmunity.Viralpeptidesthat
sharehomologywithhost-peptidescouldinitiateanim-
mune response both against itself and the virus. Addi-
tionally,duringviralcell lysis, intracellularproteins,the
securedhostantigensnotpreviouslyrecognized,areex-
posedtocirculatingantigen-presentingcellsthatactivate
autoreactive lymphocytes.14Consequently,bonemarrow
necrosisshouldbeaccompaniedbyformationofautoan-
tibodies.Soderberget al.reportedacorrelationbetween
CMV induced formation of antibodies against CD13,
whichisexpressedonmyelomonocyticcells,andthede-
velopmentofgraft-versus-hostdisease followingalloge-
neicbonemarrowtransplantation.15

Celldestructionintheperipheryshouldbeattributed
to an immunological mechanism. Previously published
casereportsconfirmthatanti-plateletantibodiesarerare-
ly detected during the acute phase ofCMV infection.4,6 
Thus, it ismost likelythat inourpatientautoimmunity
wasresponsibleforCMV-inducedpancytopenia,despite
theabsenceofanti-plateletantibodies.
Despite intensive supportive treatment, recovery of

hematopoiesiswasnotachieved.Initialcorticosteroidad-
ministrationandIVIgweregivenforpresumedimmuno-
logicaloriginofthrombocytopeniaandlymphopenia.

CONCLUSION 

In conclusion, even though CMV infection in immuno-
competentadultsisusuallyasymptomatic,onlyinrarecases
CMV could affect hematopoiesis because of autoimmune
mechanisms, manifested either as thrombocytopenia or
hemolytic anemia.This case presents a previously healthy

womanwhodevelopedirreversiblepancytopeniasecondary
toCMVinfection.Therapeutic interventionswere ineffec-
tive, leading to patient’s death. Therefore, CMV infection
should be considered in immunocompetent individuals
withunexplainedandrefractorycytopenias.
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