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Global Burden of Cancers
Linked to Infections (Parkin, 2006)

H. pylori (5.5%)

HPV (5.2%)

HBV and HCV (4.9%)

EBV (1%)

HIV and KSHYV (0.9%)
Parasites, HTLV -1 (~0.1%)




Infectious agents account for ~18% of all cancers and

25% of cancers Iin the developing world




Global Cancer Burden from Infections

®* Cervical cancer is the second most common cause of
cancer among women, accounting for 273,000 deaths
each year.

Two billion people worldwide have hepatitis B infection —
a key cause of liver cancer. There are 600,000 new
cases of liver cancer each year.

In developing countries, H. pylori is found in 80-90% of
the population. H. pylori is a factor in 60% of the of the
870,000 new cases of stomach cancer each year




Oncogenesis




Oncogenesis
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Oncogenes - “Accelerators

HER-2 (EGF receptor) and breast cancer
H-RAS (G protein) and lung cancer
Myc (nuclear factor) and lymphoma




Tumor Suppressor Genes - “Brakes”

RB1 - retinoblastoma
P53 - many cancers

Repalr

Apoptosis or
“programmed
cell death”




Cancer and Infection







Cancer and Infection

Inflammation (cytokines, TAMS)

Cell proliferation (injury response)
Viral oncogenes

Role of cofactors

Genetic susceptibility




Pathogenesis of HIV




HIV Immunity
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“Presentir
predicts th

g HIV RNA level
e rate of CD4 cell

decline on

ly minimally in untreated

persons. Other factors, as yet

undefined, likely drive CD4 cell
losses In HIV Infection.”

Rodriguez B, et al., JAMA 296:1498; 2006




HIV Evasive Strategies
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HIV/AIDS and Cancer

Activation of latent oncovirus Infection
Susceptibility to new infection
Immune “activation ” & inflammation

Failure of “immune survelillance "




HIV/AIDS Immunodeficiency (CD4
loss) and Cancer

Strong association
KS
NHL (CNS, immunoblastic )
HD (OR 10)
Conjunctival cancer (OR 8-13)
Anal cancer

Weak/no association
Cancer of cervix
Seminoma, lip




Questions to be Addressed

DO “spontaneous” tumors increase In
HIV/AIDS?

Do HIV associated tumors improve with
HAART?

If “yes” Is Improvement due to iImmunity
to oncovirus or to "Immunosurvelllance”
of the tumor?
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Specific Infection -associated
Cancers




Lymphoma



















EBV Infection

~90% adults infected worldwide
Transmitted by saliva

Infants and children:
asymptomatic or mild upper
respiratory illness

Adolescents and young adults:
asymptomatic or infectious
mononucleosis (~1/3)




EBV-assocliated Conditions

NoO obvious Immune suppression:
Infectious mononucleosis
Hodgkins disease
Burkitts lymphoma
Nasopharyngeal carcinoma

Immune suppression:
Non Hodgkins lymphoma (various types)
Lelomyosarcoma
Oral hairy leukoplakia
X-linked immunodeficiency










“There Is no satisfactory explanation
of how EBV participates in the
pathogenesis of Burkitt's
lymphoma...

Thorley-Lawson & Gross, NEJM 350:13;2004







Cofactors : EBV - Lymphoma and
Nasopharyngeal Carcinoma

Malaria (Burkitt's lymphoma)

Immune suppression (CNS,
Immunoblastic)

Age of exposure (Hodgkin)
MicroRNA

Genetic susceptibility (NPC)
Diet (NPC)




H. pylori and Stomach Cancer

Over 60% of stomach cancer worldwide Is
attributable to H. pylori infection; there is no
apparent association with HIV



















Schistosoma haematobium is
responsible for about 3% of
bladder cancer worldwide; there
IS N0 apparent association with

HIV




Kaposi 's Sarcoma




















































Case Control Studies of KS in Uganda

HIV-positive
Urban address, wealth markers, better
education, travel, monogamous, STDs

Exposure to water

HIV negative
Wealth markers, travel
Barefoot




Cofactors: KSHV and
Kaposi 's Sarcoma

Socio-economic

Exposure (soll, water, weeds)
Injury, chronic inflammation
Gender (hormone modifiers?)
Tobacco (protective)

Genetic susceptibility (MHC, XxCR
polymorphisms?)




Ano -Genital Cancer






















Cofactors: HPV and
Ano -genital Cancer

STDs
Tobacco

Genetic susceptibility




Liver Cancer













Cofactors: HBV, HCV and
Hepatocellular Carcinoma

Aflatoxin (p53 signhature)
Cirrhosis

Alcohol consumption
Iron overload







Sguamous Carcinoma of
the Conjunctiva







HIV/AIDS In Resource -Poor
Countries

Manpower
Training
Brain drain

Infrastructure
Transport
Hygiene

Health Care
Prevention services
Rural/urban health systems




“Grateful patients are few In
preventive medicine, where a
successful outcome Is a non-
event”

-Goeffrey Rose, 1992







