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CANCER IN HIV-POSITIVE
POPULATIONS
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RARE GANGER SEEN
IN 41 HOMOSEXUALS

Qutbreak Occurs Among Men
in New York and California
—38 Died Inside 2 Years
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Doctors in New York and California
have diagnosed among homosexual men
41 cases of a rare and often rapidly fatal
form of cancer. Eight of the victims died
less than 24 months after the diagnosis
was made.

The cause of the outbreak is unknown,
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Epidemic Kaposi Sarcoma

Frequent
Aggressive clinical course
Young patients



Kaposi sarcoma and immunodeficiency
South Africa

Data from the leDEA-SA collaboration
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AIDS-defining cancers
USA

l Combined antiretroviral therapy
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Adapted from Shiels et al, INCI 2011



Non AIDS-defining cancers
USA

l Combined antiretroviral therapy

8
Adapted from Shiels et al, INCI 2011



Standardised incidence ratios for non
AIDS-defining cancers

Hodgkin's lymphoma

Anal cancer

Liver cancer

Lung cancer

Colorectal cancer
—o— Pre ART era

NADC total °
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Adapted from Shiels et al, JAIDS 2009




Standardised incidence ratios for non
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Causes of deaths in HIV-positives
Europe

1999-2000 2009-2011

= AIDS = NADC = Other
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Adapted from Smith et al, Lancet 2014



CANCER EPIDEMIOLOGY IN HIV
COHORTS



Hodgkin’s lymphoma in HIV negative
patients
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Hodgkin’s lymphoma:
evolution of CD4 cell counts



Hodgkin’s lymphoma:
evolution of CD4 cell counts



Hodgkin’s lymphoma:
evolution of CD4 cell counts



GLOBAL IEDEA ANALYSES



Objective

To estimate and compare incidence rates and
risk factors for developing AIDS defining cancers
in HIV-positive persons who initiated
combination antiretroviral therapy (ART) across
geographic regions



Databases

International collaborations of observational HIV cohorts:

1. International Epidemiologic Databases to Evaluate
AIDS

— Asia-Pacific
— Southern Africa
— CCASAnet (Latin America)

— NA-ACCORD (North America)

2. Collaboration of Observational HIV Epidemiological
Research in Europe ESi5S8




Databases

COHERE
NA-ACCORD 269,636
28,877
Asia-Pacific
CCASAnet 16,524
5,092

Southern Africa
570,829

Total > 1 million



Kaposi sarcoma (KS) in adults

357,828 adults from Southern Africa, Latin America, North America and
Europe included

1.4 million person-years
2,715 adults were diagnosed with KS after ART initiation
Overall incidence rate: 196/100,000 pys (95% Cl 189-204)

Figure: KS incidence rates by time since ART initiation in men and women, stratified by region.

KS incidence rate (per 100'000 py)

3 Southern Africa Latin America North America
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Years since start of ART Rohner et al’ CROI 2016



KS in adults

Figure: Adjusted hazard ratio™ and 95% Cls for the risk of developing KS in
different regions compared to Europe.

*Adjusted for age, sex and its interaction with region, time-
updated CD4 counts and year of ART start Rohner et al, CROI 2016



HHV-8 prevalence in HIV-positive adults

MSM 60%
Men 30%
Women 20%

MSM 70%
Men 30%
Women 20%

MSM 70%
Men 40%
Women 30%
MSM
Men 50%

Women 50%

Adapted from Rohner et al, 1JC 2016



KS in children

e 24,991 children from Asia, Eastern Africa, Southern Africa, and Europe
included

* During 74,456 pys 26 children developed KS after ART initiation

Sub-Saharan African origin: 81 (26-252)

Other origin: 0 (0-50)

Figure:

KS incidence rates 86 (55-133)

per 100,000 pys and

95% Cls by region
11 (4-35)
24

Rohner et al, under review CID



NHL in adults

e 210,178 adults from Europe, Southern Africa, Latin and North America
* 1.1 million pys after ART initiation, 1,598 adults developed NHL

— Sputhern Africa —— Latin America Morth America —— Europe
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Years since ART start  Rohner et al, ASCO 2016



NHL in adults

Rohner et al, ASCO 2016



NHL incidence rates

*Adjusted for age, sex and its interaction with region, time-updated
CD4 counts, year of ART start and first-line regimen



NHL hazard ratios
Referent: Europe

Latin America vs Europe Southern Africa vs Europe Marth America vs Europe

- — Female — Female — Female
o — Male — Male — Male

2.0
I

1.5

Hazard ratio

1.0

0.5
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Years since start of ART

*Adjusted for age, sex and its interaction with region, time-updated
CD4 counts, year of ART start, first-line regimen, transmission modeé



NHL incidence rates

*Adjusted for age, sex/mode and its interaction with region, time-
updated CD4 counts, year of ART start and first-line regimen



Invasive cervical cancer (ICC)

64,879 women from Southern Africa, Latin America, North
America and Europe included

N = 44 638
N=4,124 Median CD4 = 241
Median CD4 = 241
N = 13,835

Median CD4 = 115
N=2,282
Median CD4 =179

* During 320,686 person-years 376 women developed ICC

Rohner et al, CROI 2016



Invasive cervical cancer (ICC)

Figure: ICC incidence rate per 100,000 pys with 95% Cls by time since ART start, stratified by region.

498 152 76 66

Adjusted hazard ratios* compared to Europe at 5 years after ART start:
— North America: 0.7 (95% Cl 0.3-1.4)
— Latin America: 2.2 (95% Cl 1.2-4.2)
— Southern Africa: 12.4 (95% CI 7.8-20)

*Adjusted for age, year of ART start and current CD4 cell counts

Rohner et al, CROI 2016



PROBABILISTIC RECORD LINKAGES



Record linkage

Deterministic record linkage: folder numbers
Probabilistic record linkage: names, date of birth, gender, other data



Cancer in children
South Africa

> 10,000 HIV+ children enrolled in leDEA-SA cohorts
> 200 HIV+ cancer cases of pediatric oncology centers
> 70 prevalent and incident cancer cases identified

Overall cancer incidence rate:

— 79/100,00 person-years (95% Cl 53 — 116)

Bohlius et al, PIDJ 2016



Cancer cases in children:
data sources

Identified in both data bases
Identified in HIV data base only

Identified in cancer registry only




Cancer cases in children:
data sources

Identified in both data bases
Identified in HIV data base only

Identified in cancer registry only

AIDS-defining cancers



Cancer incidence rate per 100,000 pys

Impact on incidence rates
adults in South Africa
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Cancer incidence rate per 100,000 pys

Impact on incidence rates
adults in South Africa
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Limitations

* Only persons who initiated ART included

* Mode and completeness of cancer
ascertainment vary between regions

* Data relevant for cancer risk analyses not
necessarily available across all regions



Percentage of patients with available data based
on the harmonized data set stratified by region

HIV data
Asia-Pacific CCASAnet COHERE leDEA-SA° NA-ACCORD
Total N 16,524 11,742 306,482 556,641 28,877
Age 100 100 100 99.8 100
Gender 99.9 100 100 99.9 100
ART status known 100 100 99.5 97.8 100
ART regimen 100 100 100 100 100
CDA4 cell count* 77.2 68.9 77.8 71.3 74.1
HIV RNA* 43.3 55.4 67.2 13.0 72.5
CDC/WHO stage* 93.7 61.2 94.4 81.7 100
Transmission risk group 98.2 87.5 92.6 22.7 91.9

* at ART initiation



Percentage of patients with available data based
on the harmonized data set stratified by region

Data relevant for cancer analyses

Asia-Pacific CCASAnet COHERE leDEA-SA° NA-ACCORD

Total N 16,524 11,742 306,482 556,641 28,877
Country of birth 13.9 NA 47.5 NA NA
Race/ethnicity 88.0 NA 43.2 NA 97.2
Smoking, current 23.3 NA 9.1 NA 9.9
Smoking, packyears NA NA NA NA 5.4
Screened for cervical cancer NA NA NA NA NA
HPV vaccination NA NA NA NA NA
HBV vaccination 12.4 NA NA NA NA
HHV-8 serostatus NA NA NA NA NA

NA, not available



Conclusions

Despite ART availability, the risk of developing cancer remains high in
HIV-positive persons
Regional variation in cancer risk might be explained by differences in
— Completeness of cancer ascertainment
— Prevalence of oncogenic viruses (HHV-8, HPV)
— HIV epidemics
— Access to health care
To monitor the cancer epidemic in HIV-positive populations cohort

studies identifiying AIDS defining and non AIDS defining cancers are
needed

Data for key risk factors, such as screening for cervical cancer and HPV
vaccination, should be collected at patient level

Probabilistic record linkages with cancer registries may help to reduce
underrecording of cancer cases in the HIV cohorts
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