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Cancers in HIV DiseaseCancers in HIV Disease

AIDSAIDS--DefiningDefining VirusVirus
•• KaposiKaposi’’s Sarcomas Sarcoma HHVHHV--88
•• NonNon--HodgkinHodgkin’’s Lymphoma s Lymphoma EBV, HHVEBV, HHV--88

(systemic and CNS)(systemic and CNS)
•• Invasive Cervical CarcinomaInvasive Cervical Carcinoma HPVHPV
NonNon--AIDS DefiningAIDS Defining
•• Anal CancerAnal Cancer HPVHPV
•• HodgkinHodgkin’’s Diseases Disease EBVEBV
•• LeiomyosarcomaLeiomyosarcoma (pediatric)(pediatric) EBVEBV
•• Squamous Squamous ConjunctivalConjunctival CarcinomaCarcinoma HPV (?)HPV (?)
•• HepatomaHepatoma HBV, HCVHBV, HCV



HIVHIV--Associated Cancers:Associated Cancers:
Incidence Pre and Post HAARTIncidence Pre and Post HAART
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International Collaboration on HIV and Cancer. J Natl Cancer Inst. 2000;92:1823-1830.

Incidence (per 1000/year)Incidence (per 1000/year)

PP<0.05<0.05

PrePre--HAART (1992HAART (1992--1996)1996)
Post HAART (1997Post HAART (1997--1999)1999)

P<0.01



CASCADE Collaboration:CASCADE Collaboration:
Overall Mortality and Causes of DeathOverall Mortality and Causes of Death

Overall Mortality*Overall Mortality*
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Years Since Seroconversion*Years Since Seroconversion*
0                      5                      10                0                      5                      10                1515

**n=7680 seroconverters, of whom 1938 died (26%; 1424 pren=7680 seroconverters, of whom 1938 died (26%; 1424 pre--HAART and 514 during HAART).HAART and 514 during HAART).
††no change in the following causes of death: AIDSno change in the following causes of death: AIDS--related malignancy, other infections, organ failure, related malignancy, other infections, organ failure, 
and unknown causes.and unknown causes.

Causes of DeathCauses of Death††

0

5

10

15

20

25

30

35

D
ea

th
s 

(%
)

D
ea

th
s 

(%
)

PrePre--HAART (n=1424)HAART (n=1424)
HAART (n=514)HAART (n=514)

Smit C, et al. AIDS. 2006;20:741-749.

PrePre--HAARTHAART

HAARTHAART

OIsOIs NotNot
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HepatitisHepatitis
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CVD/CVD/
DMDM
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10.0%10.0%
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NonNon--AIDS EndpointAIDS Endpoint
SMART StudySMART Study

•• Randomized trial of continuous viral suppression (VS) Randomized trial of continuous viral suppression (VS) vsvs drug drug 
conserving, intermittent HAART (DC), CD4 250conserving, intermittent HAART (DC), CD4 250--350350

•• N=5472  Study prematurely stopped due to higher deaths and N=5472  Study prematurely stopped due to higher deaths and 
other endpoints in DCother endpoints in DC

363660*60*NA CancerNA Cancer

10101111RenalRenal

12121717HepaticHepatic

42427979CVDCVD

%%NumberNumberEndpointEndpoint

*25% Fatal Silverberg et al.  AIDS 2007, 21:1957-1963



HIVHIV--Cancers: OverviewCancers: Overview

•• NonNon--AIDS defining malignanciesAIDS defining malignancies
•• AnogenitalAnogenital neoplasianeoplasia
•• LymphomasLymphomas
•• KaposiKaposi’’s Sarcomas Sarcoma



NonNon--AIDS Defining CancersAIDS Defining Cancers
NADCNADC



Pathogenesis of NADCPathogenesis of NADC

•• Some are virallySome are virally--induced cancers, but not allinduced cancers, but not all
•• HIVHIV--tat may tat may transactivatetransactivate cellular genes or protocellular genes or proto--

oncogenesoncogenes, inhibit tumor suppressor genes, inhibit tumor suppressor genes
•• MicrosatelliteMicrosatellite alterations (MA) due to genetic instability alterations (MA) due to genetic instability 

in HIV (e.g 6 fold higher number of MA in HIV lung CA in HIV (e.g 6 fold higher number of MA in HIV lung CA 
over nonover non--HIV)HIV)11

•• Increase susceptibility to effects of carcinogens Increase susceptibility to effects of carcinogens 
(tobacco)(tobacco)

•• Population differences based on genetics and Population differences based on genetics and 
exposure to carcinogens exposure to carcinogens 

•• Decreased immune surveillanceDecreased immune surveillance

11Wistuba, AIDS 1999;13:415Wistuba, AIDS 1999;13:415--2626



Relative Risk forRelative Risk for
Malignancies in AIDS in USAMalignancies in AIDS in USA

106,000106,000MSMMSM
73,00073,000OverallOverall

13.013.0Squamous cell Squamous cell 
carcinomacarcinoma

31.731.7AnalAnal

165165NonNon--HodgkinHodgkin’’s s 
lymphoma lymphoma 

13,00013,000nonnon--MSMMSM

KaposiKaposi’’s sarcomas sarcoma

Relative Relative 
RiskRisk

Strong AssociationStrong Association

Goedert J. Semin Oncol. 2000;4:390-401.

2.92.9SeminomaSeminoma

4.14.1LipLip
4.54.5Multiple myelomaMultiple myeloma

2.92.9Cervical cancerCervical cancer

3.53.5BrainBrain

7.67.6HodgkinHodgkin’’ss

Relative Relative 
RiskRisk

Possible AssociationPossible Association



Incidence of NonIncidence of Non--AIDSAIDS--Defining Malignancies in the Defining Malignancies in the 
HIV Outpatient Study (HOPS)HIV Outpatient Study (HOPS)

•• 7893 HIV patients in Chicago compared to Illinois cancer registr7893 HIV patients in Chicago compared to Illinois cancer registry y 
patientspatients

•• 19921992--20022002
•• Determined ageDetermined age--, race, race--, smoking, smoking--, and gender, and gender-- adjusted rates for adjusted rates for 

NADCsNADCs::
–– Increased rates for HodgkinIncreased rates for Hodgkin’’s (77.4), head/neck (10),s (77.4), head/neck (10),

anorectalanorectal (5.0), melanoma (4.1), and lung (3.6)(5.0), melanoma (4.1), and lung (3.6)
–– Excess lung cancers is related primarily to tobacco useExcess lung cancers is related primarily to tobacco use
–– Cancers occur at an earlier age in HIV than nonCancers occur at an earlier age in HIV than non--HIV and in both HIV and in both 

men and womenmen and women
–– No excess risk for breast, colon, or prostate cancerNo excess risk for breast, colon, or prostate cancer

Clifford J Clifford J NatlNatl Cancer Inst 2005; 97:425; Engels CROI 2005 Abstract 908; Cancer Inst 2005; 97:425; Engels CROI 2005 Abstract 908; Phelps Phelps IntInt J Cancer 2001; 94:753; J Cancer 2001; 94:753; 
SerrainoSerraino AIDS 2000; 14:553; Giordano AIDS 2000; 14:553; Giordano ClinClin Infect Infect DisDis 2005; 40:490. Patel, CROI 2004.2005; 40:490. Patel, CROI 2004.



Summary of NADCs with Increased Summary of NADCs with Increased 
Occurrence in USAOccurrence in USA

•• Anal Anal 
•• HodgkinHodgkin’’s Disease:  mixed s Disease:  mixed 

cellularitycellularity/lymphocyte/lymphocyte--depleted typesdepleted types
•• Lung Lung –– adenocarcinomaadenocarcinoma –– tobaccotobacco--relatedrelated
•• Testicular mostly Testicular mostly seminomaseminoma
•• Skin: basal, squamous cell, melanoma Skin: basal, squamous cell, melanoma 
•• Multiple Multiple myelomamyeloma
•• Leukemia mostly M4, M5Leukemia mostly M4, M5
•• LeiomyosarcomaLeiomyosarcoma in pediatrics, RR 1915              in pediatrics, RR 1915              

(1 in 5000, 8(1 in 5000, 8--14% of all cancers in kids)14% of all cancers in kids)
Chiao EY and Krown SE. Curr Opin Oncol 15:389-97, 2003



NADCs: Other CancersNADCs: Other Cancers

•• LipLip
•• Head and neck cancersHead and neck cancers
•• PenilePenile
•• ConjunctivalConjunctival
•• Little evidence for breast, colon, prostate and liver Little evidence for breast, colon, prostate and liver 

cancers occurring at higher rates, although  study cancers occurring at higher rates, although  study 
results varyresults vary

•• In  Africa, less increase in In  Africa, less increase in NADCsNADCs perhaps due to perhaps due to 
–– UnderdiagnosisUnderdiagnosis
–– Deaths due earlier from infectionsDeaths due earlier from infections

Chaio EY and Krown SE Curr Opin Onc 15:389-97, 2003



Why does lung CA do so badly?Why does lung CA do so badly?

4545424245456969AgeAge

6%6%25%25%10%10%32%32%Stage 1Stage 1--IIIAIIIA

40%40%42%42%52%52%51%51%PS 0PS 0--22

444.54.544>10>10Survival Survival 
(months)(months)

27%27%45%45%66%66%28%28%AdenocarcinomaAdenocarcinoma

18189797102102192192NumberNumber

Post HAARTPost HAART
HIV+HIV+

Pre HAARTPre HAART
HIV+HIV+

AgeAge--
MatchedMatched

HIVHIV--
HIVHIV--

Powels, Br J Cancer 2003;89:457-9



AnogenitalAnogenital CancersCancers



AnogenitalAnogenital CancersCancers

•• Invasive cervical carcinomaInvasive cervical carcinoma
–– Considered an AIDSConsidered an AIDS--defining conditiondefining condition

•• Anal cancerAnal cancer11

–– Not AIDS defining but very commonNot AIDS defining but very common

•• HPV involvementHPV involvement11--22

–– Both derive from Both derive from premalignantpremalignant dysplasticdysplastic lesions due to HPVlesions due to HPV
–– Most oncogenic strains: 16, 18, 31, 33, 35, 45Most oncogenic strains: 16, 18, 31, 33, 35, 45
–– Repeated infections and infection with multiple HPV strains Repeated infections and infection with multiple HPV strains 

increase the risk of developing neoplasia increase the risk of developing neoplasia 

1Phelps RM, et al. Int J Cancer. 2001;94:753-757.
2Martin F, et al. Sex Transm Infect. 2001;77:327-331.



Guidelines for assessment of CIN in Guidelines for assessment of CIN in 
HIV+ womenHIV+ women

�� Pap smear at initial evaluationPap smear at initial evaluation
�� Repeat Pap smear 6 months laterRepeat Pap smear 6 months later
�� If both negative, can do annual PapIf both negative, can do annual Pap
�� Low threshold for Low threshold for colposcopycolposcopy
�� Role of HPV testingRole of HPV testing

�� Screening for women over 18Screening for women over 18



Treatments for Cervical SIL and Treatments for Cervical SIL and 
Invasive Cervical CancerInvasive Cervical Cancer

•• CryoablationCryoablation
•• Laser therapyLaser therapy
•• Cone biopsyCone biopsy
•• Loop electrosurgical excision Loop electrosurgical excision 

procedure (LEEP)procedure (LEEP)
•• Topical 5Topical 5--FUFU
•• TransTrans--retinoic acidretinoic acid
•• Podophyllin creamPodophyllin cream
•• Imiquimod creamImiquimod cream
•• Antiretroviral Therapy (?)Antiretroviral Therapy (?)

•• Surgery (stage I)Surgery (stage I)
•• Radiation therapyRadiation therapy
•• CisplatinCisplatin or or carboplatincarboplatin

Local Disease HSILLocal Disease HSIL Invasive DiseaseInvasive Disease1,21,2

1Mitsuyasu RT, et al. Cancer Management. 2006:609-632.
2Martin F, et al. Sex Transm Infect. 2001;77:327-331.



Relative risk of anal cancer in U.S.A.    Relative risk of anal cancer in U.S.A.    
AIDSAIDS--cancer registry match studycancer registry match study

Frisch et al, JNCI, 2000;92:1500-1510.

376.8All ages

322.6≧40

4012.230-39

163134<30

HIV+ menHIV+ womenAge



Anal Cytology Screening for AIN  Anal Cytology Screening for AIN  
in HIVin HIV--positivespositives

Screening Pap

Normal ASCUS LSIL HSIL

Repeat in 12 months

Anoscopy with 
biopsy

Treat or follow Treat

No lesion seen

Chin-Hong PV et al. J Infect Dis. 2004;90:2070-2076.

LSIL HSIL



Treatments for Treatments for 
Anal SIL and CarcinomaAnal SIL and Carcinoma

•• Low gradeLow grade
–– Repeat high resolution Repeat high resolution 

anoscopy every 6 monthsanoscopy every 6 months

•• High gradeHigh grade
–– SurgerySurgery
–– Laser, IRC or Laser, IRC or electrocauteryelectrocautery
–– 80% 80% TrichloroaceticTrichloroacetic acid acid 
–– Investigational agentsInvestigational agents

•• CidofovirCidofovir cream (AMC 046)cream (AMC 046)
•• ImiquimodImiquimod

•• Combination Combination 
chemoradiotherapychemoradiotherapy
–– Mitomycin + 5Mitomycin + 5--fluorouracil/RTfluorouracil/RT
–– Cisplatin Cisplatin ++ 55--fluorouracil/RTfluorouracil/RT

•• InvestigationalInvestigational
–– Combined Combined chemoradiotherapychemoradiotherapy

+ + CetuximabCetuximab (AMC 045)(AMC 045)

Anal SILAnal SIL11 CarcinomaCarcinoma1,21,2

1Mitsuyasu RT, et al. Cancer Management. 2005:-632.
2Martin F, et al. Sex Transm Infect. 2001;77:327-331.



Immunization Against HPVImmunization Against HPV

�� HPV infection induces typeHPV infection induces type--specific immune specific immune 
responsesresponses

�� Promising vaccine candidate:Promising vaccine candidate:
�� VirusVirus--like particles (VLP) are recombinant viral like particles (VLP) are recombinant viral 

capsids that induce typecapsids that induce type--specific neutralizing specific neutralizing 
antibodiesantibodies

�� VLPs are nontoxic and highly immunogenicVLPs are nontoxic and highly immunogenic
�� Both bivalent (HPV 16,18) and Both bivalent (HPV 16,18) and quadravalentquadravalent

(HPV 6,11,16,18) vaccines available(HPV 6,11,16,18) vaccines available

Schiller JT et al. Nat Rev Cancer. 2004;2:343-347.
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LymphomasLymphomas



Pathology of AIDSPathology of AIDS--RelatedRelated
NonNon--HodgkinHodgkin’’s Lymphomas Lymphoma

•• Small noncleavedSmall noncleaved--cell lymphomacell lymphoma
–– BurkittBurkitt’’s lymphoma and Burkitts lymphoma and Burkitt--like lymphoma like lymphoma 

•• Immunoblastic lymphoma (primary CNS)Immunoblastic lymphoma (primary CNS)
•• Diffuse largeDiffuse large--cell lymphoma (90% CD20+)cell lymphoma (90% CD20+)

–– Large noncleavedLarge noncleaved--cell lymphomacell lymphoma
–– CD30+ anaplastic large BCD30+ anaplastic large B--cell lymphomacell lymphoma

•• Plasmablastic lymphoma Plasmablastic lymphoma 
•• Advanced stage (>75% III or IV)Advanced stage (>75% III or IV)
•• Extranodal involvement Extranodal involvement 

–– Central nervous system, liver, bone marrow, gastrointestinalCentral nervous system, liver, bone marrow, gastrointestinal
Tirelli U, et al. AIDS. 2000;14:1675-1688.



Therapeutic Approaches for AIDSTherapeutic Approaches for AIDS--
Related NonRelated Non--HodgkinHodgkin’’s Lymphomas Lymphoma

•• Outgrowth of lymphoma treatment in generalOutgrowth of lymphoma treatment in general
–– Multiple agent, nonMultiple agent, non--cross resistant chemotherapycross resistant chemotherapy
–– Increase dose intensity (Increase dose intensity (infusionalinfusional therapy, high  therapy, high  

dose or multiple drugs)dose or multiple drugs)
–– Central nervous system treatment or prophylaxisCentral nervous system treatment or prophylaxis
–– Supportive antibiotics and hematopoietic growth Supportive antibiotics and hematopoietic growth 

factors factors 

•• Importance of HAARTImportance of HAART
•• Use of monoclonal antibodies (Use of monoclonal antibodies (rituximabrituximab) ) 

AMC 010 and 034AMC 010 and 034
•• High dose chemotherapy with ASCTHigh dose chemotherapy with ASCT
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AIDS Malignancies Consortium Study 010:AIDS Malignancies Consortium Study 010:
CHOP With or Without RituximabCHOP With or Without Rituximab

1113*13*Death due toDeath due to
infection infection 

110110139139Median overall Median overall 
survival (weeks)survival (weeks)

5151

10.510.5

4848

5151

CHOPCHOP
AloneAlone

5252

11.011.0

5858

9999

CHOP + CHOP + 
RituximabRituximab

Median eventMedian event--free free 
survival (weeks)survival (weeks)

Median time to Median time to 
response (weeks)response (weeks)

CompleteComplete
response (%)response (%)

Number of patientsNumber of patients

•• Phase II trialPhase II trial
–– 149 patients149 patients
–– Median CD4 count: Median CD4 count: 

133 cells/mm133 cells/mm33

•• RegimensRegimens
–– Rituximab (day 1) + Rituximab (day 1) + 

CHOP (day 3) CHOP (day 3) 
–– CHOPCHOP

•• Patients restaged  Patients restaged  
every 2 cyclesevery 2 cycles

•• Median F/U 137 wkMedian F/U 137 wk

*P=0.035 vs CHOP alone.
Kaplan LD, et al. Blood 2005;106:1538-1543



DoseDose--Adjusted EPOCH (NCI) inAdjusted EPOCH (NCI) in
HIVHIV--Infected PatientsInfected Patients

•• DoseDose--adjusted EPOCH chemotherapy adjusted EPOCH chemotherapy 
–– Etoposide 200 mg/mEtoposide 200 mg/m22 (96(96--hour infusion)hour infusion)
–– Vincristine 1.6 mg/mVincristine 1.6 mg/m22 (96(96--hour infusion)hour infusion)
–– Doxorubicin 40 mg/mDoxorubicin 40 mg/m22 (96(96--hour infusion)hour infusion)
–– Prednisone 60 mg Prednisone 60 mg popo on days 1on days 1––55
–– Cyclophosphamide IV on day 5Cyclophosphamide IV on day 5

•• CD4 <100 cells/mmCD4 <100 cells/mm33: 187 mg/m: 187 mg/m22

•• CD4 >100 cells/mmCD4 >100 cells/mm33: 375 mg/m: 375 mg/m22

•• Dose adjusted in cycles 2 through 6 to a maximum                Dose adjusted in cycles 2 through 6 to a maximum                
of 750 mg/mof 750 mg/m22

Little RF, et al. Blood. 2003;101:4653-4659.



Response to DoseResponse to Dose--Adjusted EPOCHAdjusted EPOCH
in HIVin HIV--Infected PatientsInfected Patients

CD4 CD4 
(cells/mm(cells/mm33))

8787

9393

00

8787

2323

>>100100

3636

7373

22

5656

1616

<100<100

6060

8787

22

7979

3939

TotalTotal

Overall survival (%)Overall survival (%)

ProgressionProgression--free free 
survival  (%)survival  (%)

RelapseRelapse

CompleteComplete
response (%)response (%)

Number of patientsNumber of patients

•• Median followMedian follow--upup
–– 53 months53 months

•• Median CD4Median CD4
–– 190 cells/mm190 cells/mm33

•• Not prognosticNot prognostic
–– Tumor proliferationTumor proliferation
–– p53 overexpressionp53 overexpression

Little RF, et al. Blood. 2003;101:4653-4659.



Little, R. F. et al. Blood 2003;101:4653-4659

Progression-Free and Overall Survival 
with EPOCH



Krishnan, A. et al. Blood 2005;105:874-878

Kaplan-Meier analysis of Overall Survival       
in 20 patients after ASCT

Median Followup: 32 (5.5-70) mos



Primary CNS LymphomasPrimary CNS Lymphomas
in HIVin HIV--Infected PatientsInfected Patients

•• Incidence: <5% of AIDS patients.  Now very rareIncidence: <5% of AIDS patients.  Now very rare
•• Diagnostic approachesDiagnostic approaches

–– Cranial CT or MRI scanCranial CT or MRI scan
•• Most important differential diagnosis: toxoplasmosisMost important differential diagnosis: toxoplasmosis

–– Stereotatic brain biopsy essential for diagnosisStereotatic brain biopsy essential for diagnosis
•• When biopsy not possible, EBVWhen biopsy not possible, EBV--PCR of CSF is useful, 100% PCR of CSF is useful, 100% 

sensitive, 80% specificsensitive, 80% specific

•• Therapeutic approachesTherapeutic approaches
–– Traditional: radiation (4000Traditional: radiation (4000--5000 cGy)5000 cGy)-- 10% 1yr survival10% 1yr survival
–– HighHigh--dose methotrexate based chemotherapydose methotrexate based chemotherapy

•• NonNon--AIDS patients: shows promise AIDS patients: shows promise 
–– HighHigh--dose ZDV + GCV +/dose ZDV + GCV +/-- ILIL--2 may have benefit (JAIDS 2 may have benefit (JAIDS 

1999;15:7131999;15:713--19)19)



Primary Effusion LymphomasPrimary Effusion Lymphomas
in HIVin HIV--Infected PatientsInfected Patients

•• BB--cell noncell non--HodgkinHodgkin’’s lymphomas lymphoma
–– Most cases are dually infected with HHV8 and EBVMost cases are dually infected with HHV8 and EBV
–– Median survival:  6 monthsMedian survival:  6 months

•• Traditional treatment: CHOPTraditional treatment: CHOP
•• HighHigh--dose methotrexate plus CHOPdose methotrexate plus CHOP

–– Retrospective series of 7 patients treated:Retrospective series of 7 patients treated:
•• 3 in complete remission 18, 26, and 78 months after diagnosis3 in complete remission 18, 26, and 78 months after diagnosis
•• 3 died with progressive PEL3 died with progressive PEL
•• 1 achieved complete remission, but died with plasmablastic  1 achieved complete remission, but died with plasmablastic  

nonnon--HodgkinHodgkin’’s lymphoma at 9 monthss lymphoma at 9 months

Boulanger E, et al. Am J Hematol. 2003;73:143-148.



HodgkinHodgkin’’s Diseases Disease

•• Association with HIVAssociation with HIV--infectioninfection
–– HodgkinHodgkin’’s disease: RR: 5 to 30s disease: RR: 5 to 30
–– NonNon--HodgkinHodgkin’’s disease: RR: 24 to 165s disease: RR: 24 to 165

•• Patients with HIV present with:Patients with HIV present with:
–– B symptoms (70% to 96%), worse histology, B symptoms (70% to 96%), worse histology, 

higherhigher--stage tumor (74% to 92% are III or IV), bone stage tumor (74% to 92% are III or IV), bone 
marrow involvement (40% to 50%), pancytopeniamarrow involvement (40% to 50%), pancytopenia

•• Good response to MOPP/ABVGood response to MOPP/ABV
–– Complete response: 74.5%Complete response: 74.5%
–– 22--year diseaseyear disease--free survival: 62% free survival: 62% 
–– Early better results with Stanford V  and BEACOPPEarly better results with Stanford V  and BEACOPP

Gerard L, et al. AIDS. 2003;17:81-87.



KaposiKaposi’’s Sarcomas Sarcoma



KaposiKaposi’’s Sarcomas Sarcoma
•• One of the first recognized AIDSOne of the first recognized AIDS--defining illnessesdefining illnesses
•• Vascular tumor that may involve mucocutaneous, lymphatic, Vascular tumor that may involve mucocutaneous, lymphatic, 

gastrointestinal, and pulmonary sitesgastrointestinal, and pulmonary sites
–– Human herpesvirusHuman herpesvirus--8 (HHV8) or KSHV8 (HHV8) or KSHV

•• HHV8 HHV8 
–– DNA virus found in both HIV+ and HIVDNA virus found in both HIV+ and HIV-- KS.  KS.  
–– Tropism for B cells and endothelial cells, high titers in salivaTropism for B cells and endothelial cells, high titers in saliva
–– Also associated with primary effusion lymphoma, CastlemanAlso associated with primary effusion lymphoma, Castleman’’s s 

disease, and angioimmunoblastic lymphadenopathy in HIV disease, and angioimmunoblastic lymphadenopathy in HIV 
–– Genome codes for viral Genome codes for viral homologshomologs of human proteins involved in cell of human proteins involved in cell 

cycle regulation and signalingcycle regulation and signaling
•• HIVHIV-- and Kaposiand Kaposi’’s sarcomas sarcoma--induced induced angiogenicangiogenic and and 

inflammatory cytokines also stimulate Kaposiinflammatory cytokines also stimulate Kaposi’’s sarcoma cell s sarcoma cell 
growthgrowth









Pulmonary KS has Poor PrognosisPulmonary KS has Poor Prognosis

5-year overall survival:       Median survival:
pKS—49%  vs KS—82%     Pre-HAART- 4 mos, HAART- 20 mos

Palmieri et al HIV Med 2006,7,291-293



Treatments for KaposiTreatments for Kaposi’’s Sarcomas Sarcoma

•• Radiation therapyRadiation therapy
•• Photodynamic (laser) Photodynamic (laser) 

therapytherapy
•• Intralesional Intralesional 

chemotherapychemotherapy
•• CryotherapyCryotherapy
•• Alitretinoin gel Alitretinoin gel ––

99--cis retinoic acid (top)cis retinoic acid (top)

•• Antiretroviral therapy Antiretroviral therapy 
•• LiposomalLiposomal

anthracyclinesanthracyclines
•• PaclitaxelPaclitaxel
•• BleomycinBleomycin
•• Vinca alkaloidsVinca alkaloids
•• Alpha InterferonAlpha Interferon

LocalLocal11 SystemicSystemic1,21,2

1Levine AM, et al. Eur J Cancer. 2001;37:1288-1295.
2Mitsuyasu RT, et al. Cancer Management. 9th Ed. 2005:609-632.



Indication for Systemic TherapyIndication for Systemic Therapy

•• Widespread skin involvement (usually more Widespread skin involvement (usually more 
than 25 lesions) than 25 lesions) 

•• Extensive Extensive cutaneouscutaneous KS unresponsive  to KS unresponsive  to 
local treatment or HAARTlocal treatment or HAART

•• Extensive edema Extensive edema 
•• Symptomatic visceral involvement Symptomatic visceral involvement 
•• Patients request for rapid tumor controlPatients request for rapid tumor control



KS Response to HAARTKS Response to HAART

StudyStudy NN Response Response SurvivalSurvival

LeitchLeitch et alet al
HAART+HAART+ 2020 14(71%)14(71%) 31 mo 31 mo 
HAARTHAART-- 2828 3(13%)3(13%) 7 mo7 mo

Gill J et alGill J et al
HAART+HAART+ 2121 10(48%)10(48%)

PaparizosPaparizos 2626 22(85%)22(85%)
CattelanCattelan et alet al 1414 12(86%)12(86%)
Dupont et alDupont et al 1919 10(53%)10(53%)



Potential for HHV8Potential for HHV8--Directed TherapyDirected Therapy
for Kaposifor Kaposi’’s Sarcomas Sarcoma

•• Gamma herpes viruses (eg, HHV8 and EpsteinGamma herpes viruses (eg, HHV8 and Epstein--Barr) Barr) 
can transform normal cells into cancerous onescan transform normal cells into cancerous ones

•• FoscarnetFoscarnet
–– May induce regression of tumors in early KaposiMay induce regression of tumors in early Kaposi’’s sarcoma s sarcoma 

and in multicentric Castlemanand in multicentric Castleman’’s diseases disease

•• CidofovirCidofovir11

–– No activity in a small number of patientsNo activity in a small number of patients

•• ValproicValproic acid (AMC 038)acid (AMC 038)
–– UpregulatesUpregulates lyticlytic HHV8 genes and may enhance HHV8 genes and may enhance CTLsCTLs

•• DepsipeptideDepsipeptide, , histonehistone deacetylasedeacetylase inhibitorinhibitor
–– Effective in inducing cell death in HHVEffective in inducing cell death in HHV--8 infected PEL8 infected PEL

•• BortezimibBortezimib ((VelcadeVelcade) +/) +/-- GanciclovirGanciclovir
1Little RF, et al. J Infect Dis. 2003;187:149-153.
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SummarySummary

•• As patients live longer with HIV,  morbidity and As patients live longer with HIV,  morbidity and 
mortality from cancers are increasingmortality from cancers are increasing

•• We must be able to quantify and characterize cancers We must be able to quantify and characterize cancers 
in HIV, as it may vary in different populations around in HIV, as it may vary in different populations around 
the worldthe world

•• Treatment of malignancies in HIV should be Treatment of malignancies in HIV should be 
vigorously and appropriate to the situationvigorously and appropriate to the situation

•• Side effects associated with HAART and cancer Side effects associated with HAART and cancer 
therapy should be treated/preventedtherapy should be treated/prevented

•• Prevention strategies for virallyPrevention strategies for virally--associated associated 
malignancies need to be investigatedmalignancies need to be investigated

•• Effective and feasible treatments are under Effective and feasible treatments are under 
development and need to be tested worldwidedevelopment and need to be tested worldwide
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