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PUO in the PUO in the immunocompromisedimmunocompromised host:host:
role of viral infectionsrole of viral infections

Nature of host defectNature of host defect
T cell defectsT cell defects

Underlying diseaseUnderlying disease
TreatmentTreatment

Nature of clinical presentationNature of clinical presentation
Specific organSpecific organ--related manifestationsrelated manifestations
““DisseminatedDisseminated”” disease (disease (viremiaviremia))

Sensitivity/specificity of diagnostic testsSensitivity/specificity of diagnostic tests
Infection v diseaseInfection v disease



ImmunocompromisedImmunocompromised HostsHosts

HIV/AIDSHIV/AIDS

Lymphoma/leukemiaLymphoma/leukemia

HaemotopoieticHaemotopoietic stem cell transplantationstem cell transplantation

Solid organ transplantationSolid organ transplantation

CytotoxicCytotoxic chemotherapy & immunotherapychemotherapy & immunotherapy

NeutropenicNeutropenic hosthost



Pathogenesis of infectionsPathogenesis of infections

Reactivation latent/persistent virusesReactivation latent/persistent viruses
DNA virusesDNA viruses

HerpesvirusesHerpesviruses

AdenovirusAdenovirus

PapovamavirusesPapovamaviruses

Primary infection or Primary infection or reinfectionreinfection
Common infections; multiple typesCommon infections; multiple types



CytomegalovirusCytomegalovirus

CMV infectionCMV infection
isolation of virus, or
detection of viral proteins, or 
detection of nucleic acid in any body fluid or tissue specimen.

CMV diseaseCMV disease
EndEnd--organ diseaseorgan disease
CMV syndromeCMV syndrome

documented presence of fever (temperature >38C for at least 2 dadocumented presence of fever (temperature >38C for at least 2 days ys 
within a 4within a 4--day period)day period)
presence of neutropenia or thrombocytopeniapresence of neutropenia or thrombocytopenia
detection of CMV in blooddetection of CMV in blood



Prevention of CMV DiseasePrevention of CMV Disease

ProphylaxisProphylaxis
High risk patientsHigh risk patients
ValaciclovirValaciclovir, , ganciclovirganciclovir, , valganciclovirvalganciclovir
First 100 daysFirst 100 days

PrePre--emptive therapyemptive therapy
Low risk patientsLow risk patients
Routine monitoring to detect CMV infectionRoutine monitoring to detect CMV infection
GanciclovirGanciclovir followed by suppressive therapy until followed by suppressive therapy until 
D100D100



CMV in HSCT: CMV in HSCT: 
PrePre--preventive strategiespreventive strategies

SeropositiveSeropositive recipients of a graft from a recipients of a graft from a 
seronegativeseronegative donor: donor: 

6060--70% develop CMV infection70% develop CMV infection
2020--30% of these develop end30% of these develop end--organ diseaseorgan disease

SeronegativeSeronegative recipients of a graft from a recipients of a graft from a 
seropositiveseropositive donor:donor:

1515--20% develop CMV infection20% develop CMV infection



CMV in HSCT: CMV in HSCT: 
PostPost--preventive strategies preventive strategies 

20% patients develop CMV disease20% patients develop CMV disease
median 170 days (range 96median 170 days (range 96--784 days) 784 days) 
46% mortality46% mortality
40% survivors recurrence at median of 80 days40% survivors recurrence at median of 80 days

Risk factors for late CMV disease:Risk factors for late CMV disease:
chronic graftchronic graft--versusversus--host disease (GVHD)host disease (GVHD)
low CD4 counts (< 50/mmlow CD4 counts (< 50/mm33) ) 
CMV infection before day 100.CMV infection before day 100.

Not different for prophylaxis v preNot different for prophylaxis v pre--emptive emptive 
approachesapproaches

Blood, 2003, Vol. 101, pp. 407-414 



CMV in solid organ transplants:CMV in solid organ transplants:
PrePre--preventive strategiespreventive strategies

SeronegativeSeronegative recipients of a graft from a recipients of a graft from a 
seropositiveseropositive donor (D+Rdonor (D+R--): ): 

4040--60% develop CMV disease60% develop CMV disease
CMV syndrome is most common manifestationCMV syndrome is most common manifestation

SeropositiveSeropositive recipients irrespective of donor recipients irrespective of donor 
status (R+):status (R+):

25% develop CMV disease25% develop CMV disease



CMV in SOT:CMV in SOT:
PostPost--preventive strategiespreventive strategies

30% of D+R30% of D+R-- patients and 5% of R+ patients patients and 5% of R+ patients 
developed CMV disease after antiviral developed CMV disease after antiviral 
prophylaxis was discontinued.prophylaxis was discontinued.
No difference in the incidence, timing, or No difference in the incidence, timing, or 
clinical manifestations of CMV disease in those clinical manifestations of CMV disease in those 
who received either oral who received either oral ganciclovirganciclovir or or 
valganciclovirvalganciclovir prophylaxisprophylaxis
No risk factors other than D+RNo risk factors other than D+R-- status for status for 
developing late CMV disease.developing late CMV disease.



Transplantation. 81(12):1645-52, 2006



Transplantation. 81(12):1645-52, 2006



Immunosuppressive/Immunosuppressive/
CytotoxicCytotoxic ChemotherapyChemotherapy

Immunosuppressive therapyImmunosuppressive therapy
CorticosteroidsCorticosteroids
CalcineurinCalcineurin inhibitors (inhibitors (cyclosporincyclosporin, , tacrolimustacrolimus))

CytotoxicCytotoxic chemotherapy chemotherapy 
AlkylatingAlkylating agents (agents (cyclophosphamidecyclophosphamide))
PurinePurine nucleoside analogues (nucleoside analogues (fludarabinefludarabine))

Lymphocyte directed antibody therapyLymphocyte directed antibody therapy
AntiAnti--thymocyte globulinthymocyte globulin
AntiAnti--CD52CD52



FludarabineFludarabine

PurinePurine nucleoside analoguenucleoside analogue
CLL and NHLCLL and NHL
Overall Overall OIsOIs 50%; higher50%; higher

combined with corticosteroidscombined with corticosteroids
previously treatedpreviously treated

VaricellaVaricella zoster/Herpes simplexzoster/Herpes simplex



Monoclonal Antibody TherapyMonoclonal Antibody Therapy

OIsOIs

HaematologicHaematologic
toxicitytoxicity

InfusionInfusion--
related toxicityrelated toxicity

ReceptorReceptor

AntibodyAntibody

------++++

--++--++++

++++--++++

HER2HER2EGFREGFRVEGFVEGFCD20CD20CD52CD52

TrastuzumabCetuximabBevacizumabRituximabRituximabAlemtuzumabAlemtuzumab



AlemtuzumabAlemtuzumab
((CampathCampath))

HumanisedHumanised monoclonal antibody against CDmonoclonal antibody against CD--5252
B & T lymphocytes, B & T lymphocytes, monocytesmonocytes and NK cellsand NK cells

T & B cell T & B cell lymphocyticlymphocytic leukemia/lymphomaleukemia/lymphoma

Risk of Risk of OIsOIs
2525--80% 80% 

CMV CMV viremiaviremia in 50%in 50%



AlemtuzumabAlemtuzumab in SOTin SOT

Prevention and treatment of acute allograft rejection in Prevention and treatment of acute allograft rejection in 
SOTSOT
June 2006, PittsburghJune 2006, Pittsburgh

547 subjects receiving 547 subjects receiving alemtuzumabalemtuzumab

56 (10%) developed 56 (10%) developed OIsOIs
CMV 26% of all CMV 26% of all OIsOIs (note routine CMV prophylaxis, except (note routine CMV prophylaxis, except 
livers)livers)
Median onset 145 days after SOT (85 days after therapy)Median onset 145 days after SOT (85 days after therapy)
Higher risk when used for rejection therapy (21%)Higher risk when used for rejection therapy (21%)

Clinical Infectious Diseases 2007; 44:204–12



…………and beyond and beyond ……..HHV..HHV--66

HHVHHV--66
High prevalence of infectionHigh prevalence of infection

3030--40% 40% viremiaviremia within one month of transplant.within one month of transplant.
Lower in patients on CMV prophylaxisLower in patients on CMV prophylaxis

Most infections caused by B variant.Most infections caused by B variant.
In BMT, associated with organ disease especially In BMT, associated with organ disease especially 
encephalitisencephalitis
Possible coPossible co--factor in development of CMV disease factor in development of CMV disease 
in renal transplantsin renal transplants



…………HHVHHV--77

30% 30% viremiaviremia in SOT; lower in patients on CMV in SOT; lower in patients on CMV 
prophylaxis (less effect than on HHVprophylaxis (less effect than on HHV--6)6)

Transplantation 2006; 82: S9–S14



None (HHVNone (HHV--6)6)
CMV disease (HHVCMV disease (HHV--7)7)

HHVHHV--6, 76, 7Renal (n=37)Renal (n=37)

CMV disease (HHVCMV disease (HHV--6, 7)6, 7)HHVHHV--6, 76, 7Liver (n=33)Liver (n=33)

Graft dysfunctionGraft dysfunctionHHVHHV--66Liver (n=51)Liver (n=51)

None (HHVNone (HHV--6)6)
CMV disease, rejection (HHVCMV disease, rejection (HHV--7)7)

HHVHHV--6, 76, 7Renal (n=52)Renal (n=52)

FeverFeverHHVHHV--66Renal, pancreas (n=30)Renal, pancreas (n=30)

None (HHVNone (HHV--6)6)
CMV disease (HHVCMV disease (HHV--7)7)

HHVHHV--6, 76, 7Renal (n=56)Renal (n=56)

Rejection (HHVRejection (HHV--6)6)
None (HHVNone (HHV--7)7)

HHVHHV--6, 76, 7Liver (n=60)Liver (n=60)

NoneNoneHHVHHV--66Liver, renal (n=32)Liver, renal (n=32)

NoneNoneHHVHHV--66Liver (n=46)Liver (n=46)

DiseaseDiseaseVirusVirusOrgan TransplantOrgan Transplant

Clinical Infectious Diseases 2001; 32:1357–60



Adenovirus in HSCTAdenovirus in HSCT

Higher incidence of infection in childrenHigher incidence of infection in children
2020--30% in children30% in children
10% in adults10% in adults

Primary infection v reactivationPrimary infection v reactivation
Primary more likely in childrenPrimary more likely in children
In adults, prior adenovirus is risk factorIn adults, prior adenovirus is risk factor

Earlier onset in childrenEarlier onset in children
Children within 30 daysChildren within 30 days
Adults >90 daysAdults >90 days

OrganOrgan--related diseaserelated disease
HepatitisHepatitis
PneumonitisPneumonitis



Adenovirus in HSCTAdenovirus in HSCT

2001, MD Anderson2001, MD Anderson
2889 adult BMT2889 adult BMT

85 (3%) adenovirus infection85 (3%) adenovirus infection
76 symptomatic infections76 symptomatic infections

OrganOrgan--related diseaserelated disease
13 patients with 13 patients with ““disseminateddisseminated”” diseasedisease

Overall mortality 26% (higher in pneumonia and Overall mortality 26% (higher in pneumonia and 
disseminated disease)disseminated disease)

Clinical Infectious Diseases 2001, 32: 871-6 



Transplantation 2006; 82: S9–S14

Adenovirus in SOTAdenovirus in SOT

7% 7% viremiaviremia
Majority asymptomaticMajority asymptomatic


