
How can the IeDEA platform contribute to 
global efforts on cancer surveillance?

Jeffrey N. Martin, MD, MPH
University of California, San Francisco



Cancer and the Health of Populations

• As much as any other disease/discipline, cancer epidemiology 
has been a leader in surveillance in populations 

– Population-based death from cancer: 1830’s (UK)
– Population-based occurrence of cancer:  1926 (Germany)

• Cancer epidemiologists have been leaders in clarifying and 
estimating indicators of burden of a given cancer in populations 
– Incidence
– Survival 
– Mortality



Incidence Survival Mortality

Definition

Relevance

Occurrence of 
new cancer 

diagnoses among 
everyone in the 

population

3 Indicators of Population-based Cancer Surveillance

Death after 
diagnosis of 

cancer among 
those with    

cancer

• “Integrates” 
incidence and 
survival

• Overall population-
level importance of 
cancer

• Burden of cancer
• Etiologic research

• Clinical impact of 
cancer among 
those with the 
cancer

• Monitoring 
population effects 
of therapy

Death from a 
particular cancer 
among everyone 
in the population

All 3 are dynamic and must be followed over time 



Relationship between Incidence, Survival, and Mortality

Healthy Cancer

Other 
Diseases

Death

Incidence Survival Mortality



Measurement:  Incidence
Incidence =

New cases of cancer
Person-time at risk

New cases of cancer
Pathologic confirmation Virtually all cases Variable; clinical-only 

diagnoses common
Source of data “Registries” via 

pathology labs
Mainly path labs; often 

ascertainment of clinical 
venues is incomplete

Screening for  early dx Common Rare

Person-time at risk
Source of data Well funded frequent 

large area census
Census, but effective 

“catchment”  area unclear 
because of uneven 

access to care

Unclear ascertainment; 
likely substantial 

underascertainment for 
most cancers

True denominator that 
might be counted if 

cancer occurred may be 
underestimated (↑ inc.)



Measurement:  Survival

Survival = 1 -
Deaths (any cause) at a given point in time after diagnosis
No. of cancer cases newly diagnosed

Death from any cause
Source of data Registry-performed 

individual-level 
ascertainment

Lack of resources 
prohibit routine registry-

performed  follow-up
Linkage to death 
registries

Common Rare

No. of new cancer cases
Source of data Complete capture of 

cases in large 
geographic area

Collection of cases of  
unclear 

representativeness



Measurement:  Mortality

Mortality =  Deaths attributed to specific cancer
Person-time at risk

Death from cancer
Source of data Death Registries Death Registries

Person-time at risk
Source of data Well funded frequent 

large area census
Census, but effective 

“catchment” area unclear 
because of uneven 

access to care



Incidence Survival Mortality
No. of 
countries 
with 
potential
viable 
data

Certified
by

Limitations

4 regional 
(Malawi, South 
Africa, Uganda, 
and Zimbabwe)

Scorecard in Sub-Saharan Africa

3 regional 
(Gambia, Uganda, 

Zimbabwe)

• Complete deaths  
but “low quality 
data”                    
(Mathers 2005)

Cancer Incidence in 
5 Continents
(CI5 - IARC)

• nothing since 1999
• still large % LTFU 

despite attempts at 
active tracing

1 national 
(South Africa) 

• ? complete case 
ascertainment

• ? denominator
• ? representativeness

Cancer survival in 
Africa, Asia, the 
Caribbean and 
Central America 
(SurvCan - IARC)

Estimated cancer 
incidence, mortality, 
and prevalance
worldwide
(GLOBOCAN - IARC)



• -

Could IeDEA contribute to 
the solution to the problems 

of cancer surveillance in 
sub-Saharan Africa?

This is a resources problem



Advantages of IeDEA for Studying Cancer 
Surveillance in Resource-Limited Settings

• IeDEA provides enormous size (10,000’s of patients), enumeration, 
and built-in follow-up (done via the clinical care system)  
– We are not guessing at the denominator
– Instead, we have our hands on it

• If the cancer diagnoses are made, IeDEA provides opportunity for 
community-based complete ascertainment
– By definition allowing for representativeness

Incidence =
New cases of cancer
Person-time at risk



• Historically, diagnosis made mostly 
on clinical visual grounds (replete 
with error)

• Skin punch biopsy introduced at       
3 HIV primary care sites in Uganda    
& Kenya in East Africa IeDEA

Cancer Incidence in IeDEA:  Example of KS

Incidence =

New cases of KS
Person-time at risk 

Laker-Oketta et al. Oncology 2015

• 3 HIV primary care sites in East Africa IeDEA
– 140,552 HIV-infected adults 

– 319,632 person-years

– enumerated in electronic medical record 
systems (OpenMRS)

Semeere et al. Cancer Medicine  2016



Incidence of KS in East Africa IeDEA

Overall 
incidence: 

321/100,000 
person-years

(95% CI: 302 to 341) 

Semeere et al. Cancer Medicine  2016
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Incidence =

New cases of KS
Person-time at risk 
among HIV-infected

individuals

cf: 
Prostate cancer 

(most common in US)

140/100,000 
person-years



Advantages of IeDEA for Studying Cancer 
Surveillance in Resource-Limited Settings

• If the cancer diagnoses are made, IeDEA provides opportunity for 
community-based complete ascertainment
– By definition allowing for representativeness

• Complete ascertainment of all-cause mortality is feasible in IeDEA
– (although cause-specific mortality is not) 

Survival = 1 -
Death (any cause) at a given point in time after diagnosis
New cases of cancer



• Tracking the lost in the 
community by phone & by land 
(“shoe leather”)

Cancer Survival in IeDEA:  Example of KS

Survival = 1 -

Deaths after Dx
New cases of KS 

Freeman et al.  ICMAOI 2015; Semeere et al. AORTIC 2015

• 1222 cases of KS newly diagnosed during 
course of primary care (representative 
community-based ascertainment) at 5 
IeDEA sites in West, East, and S. Africa

Number
No. with KS 1222
No. apparently lost to follow-up 440 
Vital status updated 349 (79%)

Ascertainer



• After updating vital status among the lost, corrected outcomes 
much worse than  naïve estimate.   

Semeere et al. 
ICMAOI and AORTIC 2015
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Cancer Survival in IeDEA:  Example of KS

HIV-infected adults with newly 
diagnosed KS from 4 IeDEA
sites, 2009-2012



Advantages of IeDEA for Studying Cancer 
Surveillance in Resource-Limited Settings

• IeDEA provides enormous size (10,000’s of patients), enumeration, 
and built-in follow-up (done via the clinical care system)  
– We are not guessing at the denominator
– Instead, we have our hands on it

• Problem:  IeDEA does not have cause-specific mortality and will 
not have it in foreseeable future
– May be overcome by estimating net survival and some math

Mortality =  
Death attributed to specific cancer

Person-time at risk



Cancer Need

Cervical

Could it work for cancers other than KS?
The key is a systematic process for diagnosis

Screening
Colposcopy

Biopsy/Pathology

Breast

AFP, Ultrasound
Biopsy/Pathology

Colon

Liver

Mammography
Biopsy/Pathology

Screening
Colonoscopy

Biopsy/Pathology



• Counting the same diagnoses that the 
registries count

• Seems to be equally (in)accurate  as registry 
approaches
– Exception: diagnoses never told to patients

What if we did no extra work to improve cancer diagnosis but 
we asked patients about cancer dx & adjudicated answers?

Incidence =

New cases of cancer
Person-time at risk 

• Individual-level enumeration seems more 
accurate than registry approaches which rely 
upon national census and unclear catchment 

Bottomline: No worse than registries and, because of unambiguous 
denominator, probably better



1. To the extent HIV is not causally related to a cancer and HIV-
infected persons are representative of the general population
• Incidence of cancer in HIV-infected persons should be same as 

HIV-uninfected and thus relevant

2. Serves as a model for other emerging health care systems, 
predominantly serving HIV-uninfected populations 
• EMRs in health care systems, spurred by HIV care, may likely emerge 

before accurate cancer registries & geographic censuses 

A health care system-based, rather than a geographic 
population-based, approach to cancer surveillance

• This is fine for inference regarding HIV-infected persons but 
what is the relevance to the general population?



Is this a new I(e)dea?

NIAID RFA AI-05-014  (later supported by NCI)

“… overall objectives … to establish regional data centers for the 
compilation of data to address research questions that are not 
possible to answer with currently-existing individual cohorts…”

• But it will take work

• We cannot be passive and rely solely upon the typical IeDEA
data that is coming via routine clinical care

• We need to perform additional measurements/processes and 
incorporate these into the rich IeDEA epidemiologic framework



Investigation of Cancer in                       :

Ask not what IeDEA can do for you

Ask what you can do for IeDEA

Modified from U.S. President 
John F. Kennedy, 1961



• Incidence, survival and mortality are the key indicators of cancer 
surveillance in any setting

In sub-Saharan Africa

• IeDEA, via enumeration of health care system-based populations, 
can contribute to if not outdo geographic registry approaches

• At a minimum, systematic questioning of patients for self-
reported cancer diagnoses followed by adjudication (= registries)

• Better yet:  Like the example of KS, establish focused screening 
and diagnostic processes for “easy to access” cancers 
– cervical, breast, liver etc.
– enhances surveillance, research, and clinical care

Summary
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• >1000 HIV-infected adults with KS newly diagnosed during course 
of primary care (representative community-based ascertainment)
– 5 IeDEA sites in West, East, Central and Southern Africa

Challenge
• Enormous incidence of 

loss to follow-up from 
routine clinical care 

• If we did nothing else, 
precludes any accurate 
estimate of survival

Freeman et al. BMC Cancer In press

>1000 HIV-infected adults 
with newly diagnosed KS 
from 5 IeDEA sites

Cancer Survival in IeDEA:  Example of KS



Advantages of IeDEA for Studying Cancer in 
Resource-Limited Settings

• Enormous size (10,000’s of patients) and follow-up (done via the 
clinical care system) of IeDEA potentially facilitates holy grail in 
cancer epidemiology:  

• prospective longitudinal analysis

• Community-based cancer diagnosis allows for representativeness 
not seen in many pathology/hospital-based registries

NIAID RFA AI-05-014  (later supported by NCI)

“… overall objectives … to establish regional data centers for the 
compilation of data to address research questions in HIV/AIDS that are 
not possible to answer with currently-existing individual cohorts…”



Incidence of KS in East Africa IeDEASemeere et al. 
Cancer Medicine  2016



Naïve and Corrected Estimates of Survival Among 
Patients Diagnosed with KS

Corrected

Naive

Corrected

Naive

Naive

Naive

Corrected

Corrected

Semeere et al. ICMAOI 2015; 
AORTIC 2015



Survival after KS Diagnosis:  Challenges

• Population-based registries with data on KS survival (IARC SurvCan)

– N = 2 (Uganda and Zimbabwe)

– 1993-97; not relevant in ART era

– Pathology/hospitalization-based 
identification of KS cases makes 
representativeness very unclear


