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Why was the cohort set up?

Cancer patients with similar clinical characteristics differ

widely in their outcomes. Recognizing this, the era of per-

sonalized medicine strives to better predict clinical outcomes

and guide individualized treatment paradigms. In parallel,

the trend towards earlier diagnosis along with recent ad-

vances in cancer therapy have translated into decreasing

mortality.1 It is predicted that over the next 10 years, the

number of Americans alive with a history of cancer will in-

crease over 30% to reach nearly 19 million.2 Recognizing

that cancer survivors have unique medical, lifestyle and psy-

chosocial needs, evidence-based guidelines are urgently

required to support this expanding population.

Studies of genetic and molecular profiles can lead to dis-

covery of powerful predictors of clinical outcomes and sur-

vivorship endpoints. However, such studies require large

sample sizes with well-annotated clinical and pathological

characteristics, relatively homogeneous treatment modal-

ities and crucial follow-up data. Compared with the num-

ber of well-established prospective cohorts that focus on

cancer aetiology,3–10 there are few large cohorts for assess-

ing clinical outcomes in cancer patients and quality of life

(QOL) in survivors.11,12 There is also a critical need for

cancer patient cohorts capable of addressing health dispar-

ity issues related to cancer outcomes and QOL among mi-

nority and underserved populations.

The MDA-CPSC was developed specifically to support

well-powered studies of clinical outcomes and survivorship

in a racially diverse and well-characterized population of

newly diagnosed patients. The cohort brings together the

Patient History Database (PHDB) with core epidemiology

data, the Blood Biospecimen Research Resource (BSRR) for

biospecimens and our institutional electronic health record

(EHR) and Tumour Registry that houses clinical, patho-

logical, laboratory testing, treatment and follow-up data

(Figure 1). The cohort is designed to support comprehensive

research that will broadly advance the goal of personalized

medicine and evidence-based survivorship care. Potential

areas of investigation include: (i)discovering, testing and val-

idating promising epidemiological determinants, intermedi-

ate clinical phenotypes and blood-based biomarkersfor the

prediction of clinical outcomes and survivorship endpoints;

(ii) studying the effect of baseline QOL on clinical end-

points; (iii) investigating the prevalence, severity and treat-

ment of symptoms, discovering the underlying mechanisms

of these symptoms and improving symptom management

through evidence-based clinical trials; (iv) investigating

racial disparities after cancer diagnosis and identifying con-

tributors to the observed disparities; (v) studying outcomes,

QOL and symptoms of patients with rare cancers; and (vi)

developing integrative risk prediction algorithms for clinical

outcomes and survivorship endpoints.
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Who is in the cohort?

The MDA-CPSC enrols all qualifying new MD Anderson

patients who are 18 years of age and over, diagnosed

within 1 year of registration and US residents. Whereas the

catchment area for MD Anderson encompasses the state of

Texas, many patients are admitted from other states. Of all

new patients registered in fiscal year 2013, some 26 020

received a malignant diagnosis. Of these, 58.5% were

Texas residents, 38.5% came from other states in the USA

and 3% were international.These demographics are re-

flected in the MDA-CPSCwith the exception of foreign pa-

tients who are excluded due to anticipated difficulty with

follow-up. As of May 2015, the cohort includes155 155

participants. Based on self-report of race/ethnicity, the ma-

jority of patients self-identified as White, with 7.26%

Hispanic and 6.97% Black (Table 1).

Currently, biospecimens from 88 998 patients have

been banked within the BSRR and are available for re-

search purposes. Of these, 55 974 meet the inclusion crite-

ria of MDA-CPSC (Table 2). Cancers with the highest

representation include breast (10.6%), lung (8.0%), pros-

tate (7.7%) and colorectal (6.1%) cancer. This distribution

reflects current patterns for cancer incidence across the

USA and across Texas.1 In addition, the MDA-CPSC has

good representation of less common cancers. Enrolment

will continue at an estimated 10 000 patients per year until

the goal of 100 000 participants with biological samples

is met.

How often have they been followed up?

Follow-up for the MDA-CPSC is enabled by MD

Anderson’sTumour Registry, with additional medical chart

review. The Tumour Registry collects basic clinical

Figure 1. MD Anderson cancer patients and survivors cohort design.

Table 1. Race/ethnicity distribution of MDA-CPSC participants

Cohort participants

Race/ethnicity n % SEERb TCRc

Am. Indian/Native Am. 587 0.38 0.43 0.09

Asian/Pacific Islander 2196 1.42 5.36 1.36

Black 10808 6.97 9.47 10.73

Hispanic origin 11262 7.26 7.28 17.86

Others 1431 0.92 – –

Unknowna 10206 6.58 0.83 0.65

White 118665 76.48 77.0 69.30

Total 155155 100.00

Am. American.
aPatient left blank/no information collected/unknown.
bSurveillance, Epidemiology, and End Results (SEER) Program

[www.seer.cancer.gov] SEER*Stat Database: incidence—SEER 18 Regs re-

search data þ Hurricane Katrina impacted Louisiana cases, Nov 2013 sub-

mission (1973–2011 varying)—linked to county attributes—total USA, 1969–

2012 Counties, National Cancer Institute, DCCPS, Surveillance Research

Program, Surveillance Systems Branch, released April 2014 (updated 7 May

2014), based on the November 2013 submission.
cTexas Cancer Registry [www.dshs.state.tx.us/tcr] SEER*Stat Database,

1995–2012 limited-use incidence, Texas statewide, Texas Department of

State Health Services, created April 2015, based on NPCR-CSS submission,

cut-off 19 November 2014.
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information on cancer site, histology and stage, treatment

prior to admission, treatment at MD Anderson, vital status

and diagnosis of second primary tumours. Clinical coding

specialists abstract patient data from the EHR 4 to 6

months after patient registration. This time lapse allows

for definitive staging, pathology and diagnosis and for the

initial treatment to be completed. The Tumour Registry

checks vital status on all cancer patients on an annual

basis, using active and passive approaches. Computer

matches with MD Anderson appointment files identify pa-

tients who have presented for a recent appointment versus

those who have not visited within the past 12–15 months.

For the latter group of patients, letters are sent to enquire

about the patient’s health, diagnosis of second primary

cancers and vital status, followed by phone calls if there is

no response. In the case of deceased patients, family mem-

bers or friends may provide date and sometimes cause of

death. Date and cause of death are also obtained from the

EHR. All those lost to follow-up are reviewed with the

Bureau of Vital Statistics of Texas and other states, as well

as the Social Security Death Index, to capture data for any

additional patients. The estimated loss to follow-up is less

than 5%. Additional follow-up information is available

from the EHR, including therapeutic response, toxicities,

progression and recurrence. For patients continuing to re-

ceive follow-up care at MD Anderson, the PHDB core

questionnaire with symptom burden assessment is com-

pleted every 36 months. As MD Anderson transitions to

the Epic EHR system in 2016, it will be possible to deploy

additional follow-up questionnaires through the MyChart

tool, and 24-month assessments are planned for diet,

symptom burden and more extensive QOL measurements.

What has been measured?

The epidemiology data collection component of the MDA-

CPSC is the PHDB, which was launched by the

Department of Epidemiology in December 1999. As part

of the institutional registration process, all new patients

are asked to complete the mandatory PHDB questionnaire

that forms a component of their primary medical evalu-

ation (Table 3). The standardized questionnaire collects

comprehensive baseline information on demographics, oc-

cupation, exposures, tobacco and alcohol use history, past

medical history, past cancer history, family history, current

medical problems and comorbidities, symptom burden

using the MD Anderson Symptom Inventory (MDASI13,14)

and substance misuse (Table 3). In collaboration with clin-

ical colleagues, a series of modules have been developed to

collect additional information relevant to specific cancer

sites. This questionnaire takes about 30 min to complete.

Historically, the PHDB has existed in hard copy with over

300 000 patient records, but in 2014 an electronic version

(ePHDB) was fully implemented and some 50 000 records

have already been collected using this tool. The ePHDB

allows patients to complete the questionnaire at home

through MD Anderson’s PreCare application or in the

clinic by desktop computer or iPad. One of the primary

goals of the PHDB is to build a core institutional resource

that captures patient data to enhance clinical, translational

and population-based research for all newly registered pa-

tients. The PHDB has collected and archived core epi-

demiological risk factor data on new patients at MD

Anderson, with a completion rate of about 94%.

MD Anderson’s EHR allows for abstraction of compre-

hensive and detailed information for clinical and pathology

characteristics, treatment regimens and clinical endpoints

(Table 3). Abstraction is possible for all clinical procedures

and visits for the duration that the cohort participant re-

ceives their cancer care and follow-up at MD Anderson.

Data collection includes information obtained from the

pathology reports (histology, stage, grade, diagnostic test

results), treatment-related metrics (treatment modality,

dates, dose, schedule), treatment response (tumour re-

sponse, changes in symptoms), toxicities (with NCI

Common Terminology Criteria for Adverse Events scores)

and outcomes (recurrence, progression and survival).

Abstraction can also be customized to collect variables

based on the research aims of individual projects within

Table 2. Diagnosis of MDA-CPSC cohort participants

Cohort participants Biospecimens

Diagnosis n % n %

Breast 14979 9.65 5914 10.57

Lung/bronchus 14467 9.32 4474 7.99

Prostate 12777 8.23 4310 7.70

Skin 9629 6.21 1825 3.26

Head and neck 7929 5.11 2468 4.41

Colorectal 7251 4.67 3412 6.10

Lymphoma 6422 4.14 3144 5.62

Leukaemia 5242 3.38 2256 4.03

Brain and nervous system 4877 3.14 1288 2.30

Pancreas 4370 2.82 1319 2.36

Kidney 4138 2.67 2007 3.59

Bladder 2173 1.40 1085 1.94

Ovary 2085 1.34 793 1.42

Other malignancies 23807 15.34 9466 16.91

Multiple primary 30160 19.44 10458 18.68

Unknown primary 4849 3.13 1755 3.14

Total 155155 100.00 55974 100
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the MDA-CPSC. Furthermore, several other institutional

data resources are available to obtain additional clinical

variables for research purposes, including clinical labora-

tory assay measurements and diagnostic test results. To

date, we have abstracted detailed clinical data from ap-

proximately 50 000 cohort participants. The large sample

size allows us to perform outcome studies on histology-,

stage- and treatment-‘‘homogeneous’’ populations of pa-

tients and to address a variety of outcome endpoints that

may not otherwise be possible in population-based or

smaller cancer patient cohorts.

In the future, we plan to implement several additional

collection tools to enrich QOL and energy balance data

associated with the MDA-CPSC. For QOL, a panel of vali-

dated, established tools will be used to measure cancer-

related QOL (Functional Assessment of Cancer Therapy;

FACT-G), depression symptoms (Centre for Epidemiologic

Studies Depression Scale; CES-D) and perception of stress

(Perceived Stress Scale; PSS). For nutritional profiling, the

short NCI Diet Screener Questionnaire (DSQ, 26-item)

will be deployed and more detailed anthropometry vari-

ables related to obesity prior to cancer diagnosis will be

collected. Current physical activity assessments will be

made using the short form of the International Physical

Activity Questionnaire (IPAQ)15 and the easy-to-adminis-

ter Godin Leisure Time Activity Questionnaire.16

A rapidly growing subset of the cohort participants has

blood biospecimens available for research purposes

through the BSRR. Launched in 2010, the BSRR leverages

MD Anderson’s ‘front door consent policy’ that covers col-

lection and banking of residual tissues and bodily fluids for

future research purposes. Typically, about 95% of newly

registered patients provide consent. Residual blood sam-

ples are held for 48 h by diagnostic laboratory services

Table 3. MDA-CPSC data collection tools

A. PHDB modules Variables

Demographics Date of birth, sex, primary language, education level, religious preference, race/ethnicity

and place of birth

Occupation Selection from a list of occupations

Exposures Exposures known or suspected to be associated with cancer risk, including: asbestos,

dust, vehicle exhaust, solvents, ionizing radiation, radon, excessive sun exposure and

selected chemicals

Tobacco and alcohol use history Frequency, type and duration

Past medical history Illnesses and conditions by age and year of occurrence. Subsections: heart and blood

vessels, brain and nerves, lungs, stomach/intestines, kidney/bladder, blood disorders,

immune system, joints/skeleton, liver, endocrine, psychological/psychiatric, skin dis-

orders, genetic diseases and genitourinary

Past cancer history Age and year for previous cancers; summary of treatments received

Family history Cancer diagnoses and age/dates for first- and second-degree relatives

Review of systems Overview of current medical problems and comorbidities by system. Subsections: gen-

eral, neurological, head and neck, breast, cardiovascular, respiratory, gastrointes-

tinal, genitourinary, musculoskeletal, skin, endocrine, haematology/lymph,

psychological, female and male

Substance misuse Use during the past 6 months, including: amphetamines, cocaine/crack, heroin, meth-

amphetamines, hallucinogens, inhalants, marijuana and barbiturates

Symptom burden (MD Anderson Symptom

Inventory; MDASI)

Assesses 13 common cancer-related symptoms: pain, fatigue, nausea, vomiting, dry

mouth, shortness of breath, lack of appetite, difficulty remembering, drowsiness, dis-

turbed sleep, sadness, distress and numbness

Quality of Life (Short Form-12; SF-12) General health-related, 12-items, physical and mental components of health

B. Clinical data available for abstraction from EHR

Clinical characteristics Status of primary cancer, performance status, weight loss, comorbidities, laboratory

values

Disease characteristics Clinical stage, pathology/histology, grade, tumour size, tumour markers, regional

lymph node metastasis

Treatment Type: initial and adjuvant therapies, e.g. surgery, chemotherapy, radiation, hormonal,

bone marrow / stem cell transplantDose: dates, schedule, administration methods

and concurrent medications

Clinical endpoints Changes in tumour size, change in patient symptoms, emergency room visits and / or

hospitalizations, overall response to treatment, duration of response, toxicity evalu-

ation, time to recurrence and progression, survival and second neoplasms

International Journal of Epidemiology, 2016, Vol. 45, No. 3 713c



prior to release and delivery to the BSRR laboratory. A

new protocol was activated in 2014 to collect fresh blood

specimens for certain malignancies. This fresh blood is de-

livered to the BSRR within 2 h of collection. On receipt of

all blood, the DNA and plasma are isolated, barcoded and

banked. This resource creates an opportunity to link gen-

etic and molecular profiles with the extensive patient data

in the MDA-CPSC.

What has it found?

The MDA-CPSCis an excellent resource for discovery of

risk factors, biomarkers and molecular signatures for pre-

diction of clinical outcomes and survivorship endpoints.

Among confirmed malignant diagnoses based on our

Tumour Registry, the top 10 preponderant malignancies

were breast, lung, prostate, skin, head and neck, colorectal,

lymphoma, leukaemia, brain and nervous system, and pan-

creatic cancer (Table 2). The cohort is currently being

drawn upon to support several large next-generation

sequencing projects to identify rare cancer susceptibility

loci that confer risk in pancreatic, colorectal, head and

neck, and ovarian cancers, as well as melanoma.

Data and biospecimens from the MDA-CPSC have been

integrated into a number of multi-centre, collaborative

analyses evaluating genetic variation in various malignan-

cies through genome-wide association studies (GWAS),

including for lung, kidney, bladder, oesophageal and tes-

ticular cancers. Several novel findings have also been un-

covered for non-Hodgkin’s lymphoma through these

collaborative efforts. For example, in diffuse large B-cell

lymphoma, a meta-analysis of GWAS revealed five novel

genetic variants in regions that encompassed credible can-

didate genes.17 In follicular lymphoma, five novel non-

human leukocyte antigen [HLA] susceptibility loci were

identified as significant contributors to disease risk.18 In

the first GWAS of marginal-zone lymphoma, two inde-

pendent risk loci in the HLA region were uncovered.19

Through the PHDB, one of the detailed epidemiology

variables collected is smoking. Among the participants,

there were 11.23% current smokers, 39.62% former

smokers, and 46.95% never smokers (2.56% records had

unknown smoking status, patient left blank/no informa-

tion collected). The availability of data on smoking behav-

iour among cancer patients since 1999 enabled an analysis

of the trend of smoking prevalence over time. We observed

that between 2000 and 2012, the percentage of never

smokers increased from 46% to 57%, whereas the percent-

age of current smokers, recent quitters and former smokers

decreased from 13% to 10%, 7% to 5% and 33% to

28%, respectively (Figure 2). This analysis and similar

approaches provide vital information that can be used to

guide interventions among cancer patients and also cancer

control recommendations. Furthermore, the depth of data

available demonstrates the potential power of the MDA-

CPSC for investigation of the role of smoking, as well as

other epidemiology variables, in clinical outcomes.

Major efforts are being focused towards prediction of

clinical outcomes and prognosis within the MDA-CPSC.

The availability of diagnostic and clinical testing results

have enabled the identification of serum albumin, bilirubin

and lactate dehydrogenase (LDH) as possible prognostic

factors for overall survival in non-metastatic breast can-

cer.20 Using prostate cancer biospecimens, we have also re-

ported on the ability of a genetic variant to stratify

prostate cancer patients into a higher-risk subgroup at

diagnosis.21

The PHDB captures baseline QOL data that are being

analysed to better understand the mediators of poor QOL

at diagnosis, associations between QOL with survival, and

racial disparities in QOL. A consistent trend has been

observed—cancer patients with poor QOL at diagnosis ex-

perience poorer overall survival compared with patients

with better QOL. Racial differences in both QOL and sur-

vival have also been observed across several cancer sites.

Ongoing studies are investigating the potential contribu-

tors and mechanisms for this relationship.

With the wealth of patient data in the MDA-CPSC, a

major research effort has been devoted to the development

of risk prediction models for clinical outcomes. For pros-

tate cancer, MDA-CPSC data were used to develop a risk

prediction model for cancer aggressiveness through ana-

lysis of a number of potential risk factors including epi-

demiology variables, comorbidities and laboratory

variables. We showed that compared with a model based

on age and smoking status, the incorporation of BMI and

cardiac comorbidity improved model performance (area

under the curve, AUC) by 4%, and further incorporation

Figure 2. Temporal trend of smoking prevalence for MD Anderson

patients.
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of testosterone levels improved the AUC by 10%. Risk pre-

diction models for breast cancer recurrence and survival

have been developed based on data from approximately

15 000 women with stage I–III invasive primary breast can-

cer. In addition to known clinical variables, our models

showed that lifestyle factors, such as alcohol consumption,

cigarette smoking and QOL, may also influence survival

and recurrence for breast cancer and were able to improve

risk prediction. Furthermore, the distribution of these

factors varied by race.

What are the main strengths and
weaknesses?

Whereas MD Anderson is at the forefront of cancer gen-

omic, population, translational and clinical research, the

goal of the MDA-CPSC is to meld these strengths to specif-

ically address the determinants of cancer-related outcomes

and survivorship. The MDA-CPSC leverages MD

Anderson’s extensive pre-existing research framework

including the large patient population, comprehensive

EHR system and significant institutional resources.

The major advantages of the MDA-CPSC include exten-

sive epidemiological and clinical data collection, a large

patient population from a single institution that minimizes

treatment heterogeneity, comprehensive clinical and fol-

low-up information, and a diverse patient population with

substantial numbers of minorities and patients with rare

cancers. Moreover, the well-annotated biorepository is

rapidly growing, adding additional opportunities for gen-

etic and molecular profiling to better define predictors of

clinical outcomes and survivorship endpoints.

The cohort is also strengthened by access to clinical la-

boratory and diagnostic test results through linkage with

the institutional laboratory medicine database and the

availability of tumour specimens banked within the institu-

tional Tissue Biospecimen Pathology Resource (TBPR).

The TBPR banks somatic tissues removed for biopsy or

therapeutic resection. Access to these biospecimens enables

integration of germline and somatic genetic information.

A potential limitation is that this is a single-institution

patient population and the results may not be generalizable

to all patients. However, the clinical and demographic

characteristics of MDA-CPSC participants are compared

with data from the Texas Cancer Registry and U.S. SEER

data on an annual basis to inform analytical strategies to

adjust for potential sampling differences. As shown in

Table 1, the racial/ethnic distribution of MD Anderson

patients is similar to that of the U.S. SEER population,

alhough the cohort has a lower representation of Asian/

Pacific Islanders and Black cancer patients. When com-

pared with the Texas Cancer Registry, the percentage of

Black and Hispanic cancer patients is fewer in the MDA-

CPSC.

This cohort is poised to make significant impact in the

areas of personalized medicine, survivorship and QOL, ra-

cial disparity after cancer diagnosis and rare cancers. The

MDA-CPSC also provides exceptional opportunities for

cross-racial comparisons with identification of behav-

ioural, socioeconomic and biological differences that may

explain the racial disparities in cancer outcomes and QOL.

Integration of all data sources to generate comprehensive

risk prediction models will aid in development of evidence-

based guidelines across the cancer continuum.

Can I get hold of the data? Where can I find out

more?

Biospecimens, study documents, summary-level informa-

tion and individual-level data are available through a data

sharing agreement. Requests for access should be ad-

dressed to Dr Xifeng Wu [xwu@mdanderson.org] and are

evaluated by a Data and Biospecimen Access Committee

on a case-by-case basis.

Profile in a nutshell

• The MDA-CPSC was designed to fill a tremendous

need for a large, racially diverse and well-character-

ized cancer patient cohort, by integrating a rich bio-

repository with epidemiological, quality of life (QOL),

clinical, pathological, treatment and follow-up data.

• Cohort participants comprise MD Anderson Cancer

Centre patients who are newly diagnosed within 1

year of enrolment, age 18 years or older, and US

residents.

• The core baseline epidemiology, demographics,

exposure, QOL and medical/family history informa-

tion collection for the MDA-CPSC was established in

1999, with blood collection launched in 2010.

• This ongoing cohort currently includes 155 155 par-

ticipants with core patient data available and 55 974

participants with banked biospecimens.

• Access to cohort resources for collaborative research

may be requested through the Data and

Biospecimen Access Committee that reviews and

prioritizes all research projects for approval.
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