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In 2017 an estimated 6,200 Iowans 
will die from cancer, 18 times the number 

caused by auto fatalities. Cancer and heart disease 

are the leading causes of death in Iowa. These 

estimates are based upon mortality data the State 

Health Registry of Iowa receives from the Iowa 

Department of Public Health. The Registry has 

been recording the occurrence of cancer in Iowa 

since 1973, and is one of fourteen population-

based registries and three supplementary registries 

nationwide providing data to the National Cancer 

Institute. With 2017 Cancer in Iowa the Registry 

makes a general report to the public on the status of 

cancer. This report will focus on:

• a description of the Registry and its goals
• cancer estimates for 2017
• a special section on liver cancer
• brief summaries of recent/ongoing research 

projects
• a selected list of publications from 2016
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Cancer is a reportable disease as stated in the Iowa 
Administrative Code. Cancer data are collected by the State 
Health Registry of Iowa, also known as the Iowa Cancer 
Registry, located at The University of Iowa in the College 
of Public Health’s Department of Epidemiology. The staff 
includes 50 people of whom 20 are situated throughout the 
state, regularly working with hospitals, clinics, and medical 
laboratories in Iowa and neighboring states to collect cancer 
data. Approved hospital cancer programs also report cancer 
data. A follow-up program tracks more than 99 percent of 
the cancer survivors diagnosed since 1973. This program 
provides regular updates for follow-up and survival. The 
Registry maintains the confidentiality of the patients, 
physicians and hospitals providing data.

In 2017 data will be collected on an estimated 17,400 new 
cancers among Iowa residents. In situ cases of bladder 
cancer are included in the estimates for bladder cancer, to be 
in agreement with the definition of reportable cases of the 
Surveillance, Epidemiology, and End Results (SEER) Program 
of the National Cancer Institute (NCI). 

Since 1973 the Iowa Registry has been funded by the NCI 
SEER Program. Iowa represents rural and Midwestern 
populations and provides data included in many NCI and 
other publications. Beginning in 1990 about 5-10 percent 
of the Registry’s annual operating budget has been provided 
by the state of Iowa. Since 2003 the University of Iowa 
has also been providing cost-sharing funds. Additionally 
the Registry receives funding through grants and contracts 
with university, state and national researchers investigating 
cancer-related topics.

The goals of the Registry are to:

• assemble and report measurements of cancer incidence, 
survival and mortality among Iowans

• provide information on changes over time in the extent of 
disease at diagnosis, therapy and patient survival

• promote and conduct studies designed to identify factors 
relating to cancer etiology, prevention and control 

• respond to requests from individuals and organizations in 
the state of Iowa for cancer data and analyses 

• provide data and expertise for cancer research activities 
and educational opportunities

The State 
Health 
Registry  
of Iowa

The State Health 
Registry of Iowa is 
the best statewide 
resource for 
determining the 
burden of cancer 
on the Iowa 
population and 
assessing trends in 
the occurrence of 
cancer over time.



Cancer Estimates for 2017

Estimated 
Number 

of Cancer 
Deaths  
in Iowa  

by County  
for 2017

Wright

75

Adair

50

Adams

30

Allamakee

80

Appanoose

90

Audubon

40

Benton

145

Black Hawk

720

Boone

155

Bremer

130

Buchanan

120

Buena 
Vista

115

Butler

100

Calhoun

65

Carroll

140

Cass

90

Cedar

115

Cerro 
Gordo

305
Cherokee

85

Chickasaw

75

Clarke

65

Clay

115
Clayton

110

Clinton

310

Crawford

95

Dallas

295

Davis

45
Decatur

55

Delaware

105

Des Moines

280

Dickinson

155

Dubuque

575

Emmet

65

Fayette

145

Floyd

120

Franklin

70

Fremont

50

Greene

70

Grundy

80

Guthrie

75

Hamilton

105

Hancock

80

Hardin

125

Harrison

100

Henry

125

Howard

60

Humboldt

70

Ida

50

Iowa

100

Jackson

130

Jasper

225

Jefferson

100

Johnson

575

Jones

130

Keokuk

70

Kossuth

100

Lee

225

Linn

1115

Louisa

50
Lucas

55

Lyon

70

Madison

80
Mahaska

120
Marion

200

Marshall

255

Mills

90

Mitchell

75

Monona

80

Monroe

55
Montgomery

75

Muscatine

240

O’Brien

90

Osceola

40

Page

120

Palo Alto

70

Plymouth

150
Pocahontas

50

Polk

2140

Pottawattamie

500

Poweshiek

110

Ringgold

35

Sac

70

Scott

930
Shelby

90

Sioux

165

Story

385

Tama

120

Taylor

40

Union

75
Van Buren

55

Wapello

235

Warren

250
Washington

130

Wayne

35

Webster

205

Winnebago

75 Winneshiek

120

Woodbury

540

Worth

40
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Wright

25

Adair

25

Adams

10

Allamakee

30

Appanoose

30

Audubon

15

Benton

50

Black Hawk

240

Boone

60

Bremer

50

Buchanan

45

Buena 
Vista

40

Butler

40

Calhoun

30

Carroll

60

Cass

30

Cedar

45

Cerro 
Gordo

95

Cherokee

35

Chickasaw

25

Clarke

25

Clay

45
Clayton

40

Clinton

115

Crawford

30

Dallas

95

Davis

20
Decatur

25

Delaware

40

Des Moines

100

Dickinson

50

Dubuque

195

Emmet

30

Fayette

50

Floyd

40

Franklin

20

Fremont

20

Greene

20

Grundy

25

Guthrie

35

Hamilton

35

Hancock

20

Hardin

50

Harrison

35

Henry

45

Howard

20

Humboldt

25

Ida

15

Iowa

40

Jackson

50

Jasper

80

Jefferson

30

Johnson

165

Jones

45

Keokuk

25

Kossuth

35

Lee
80

Linn

380

Louisa

25
Lucas

25

Lyon

25

Madison

30
Mahaska

50
Marion

75

Marshall

105

Mills

25

Mitchell

25

Monona

25

Monroe

25
Montgomery

25

Muscatine

90

O’Brien

35

Osceola

15

Page

45

Palo Alto

25

Plymouth

50
Pocahontas

20

Polk

755

Pottawattamie

190

Poweshiek

45

Ringgold

20

Sac

25

Scott

330

Shelby

30

Sioux

55

Story

125

Tama

40

Taylor

15

Union

30
Van Buren

20

Wapello

90

Warren

90
Washington

50

Wayne

15

Webster

85

Winnebago

30 Winneshiek

35

Woodbury

195

Worth

15

Estimated 
Number 

of New 
Cancers  

in Iowa  
by County  

for 2017



Fortunately for Iowans, the chances of being diagnosed with many 
types of cancer can be reduced through positive health practices such as 

smoking cessation, physical exercise, healthful dietary habits and alcohol 
consumption in moderation. Early detection through self-examination 

and regular health checkups can improve cancer survival. 

New Cancers in Females
 # of  % of 
Type Cancers Total

Breast 2300 26.7

Lung 1100 12.8

Colon & Rectum 800 9.3

Uterus 600 7.0

Skin Melanoma 390 4.5

Thyroid 350 4.1

Non-Hodgkin Lymphoma 340 4.0

Leukemia 250 2.9 

Pancreas 240 2.8

Kidney & Renal Pelvis 240 2.8 

All Others 1990 23.1

Total 8600

New Cancers in Males
 # of  % of 
Type Cancers Total

Prostate 1500 17.0 

Lung 1260 14.3

Colon & Rectum 860 9.8

Bladder (invasive and  
noninvasive) 630 7.1

Skin Melanoma 540 6.1

Kidney & Renal Pelvis 420 5.0

Non-Hodgkin Lymphoma 410 4.7

Leukemia 380 4.3

Oral Cavity 300 3.4

Pancreas 250 2.8

All Others 2250 25.5

Total 8800

Cancer Deaths in Females
 # of  % of 
Type Cancers Total

Lung 740 25.5 

Breast 370 12.8

Colon & Rectum 290 10.0

Pancreas 200 6.9

Ovary 150 5.2

Uterus 120 4.1

Non-Hodgkin Lymphoma 110 3.8

Leukemia 100 3.4

Brain 80 2.8

Kidney & Renal Pelvis 60 2.1

All Others 680 23.4

Total 2900

Cancer Deaths in Males
 # of  % of 
Type Cancers Total

Lung 930 28.3

Prostate 300 9.1

Colon & Rectum 260 7.9

Pancreas 220 6.7

Esophagus 140 4.2

Leukemia 140 4.2

Non-Hodgkin Lymphoma 140 4.2

Bladder 120 3.6

Kidney & Renal Pelvis 120 3.6

Liver 110 3.3

All Others 820 24.9

Total 3300

Top 10 Types of Cancer in Iowa Estimated for 2017
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Liver Cancer in Iowa
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Figure 1. Incidence and Mortality Rates for Liver and Intrahepatic Bile Duct Cancer,  
Iowa vs Other SEER- 9 Registries, 1975- 2014
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*Other SEER- 9 Registries include: Atlanta, Connecticut, Detroit, Hawaii, New Mexico, San Francisco- Oakland, Seattle- Puget Sound, and Utah

Among Iowans liver cancer is the 13th leading 
cause of cancer deaths among men and women 
combined. Worldwide it is the second most common 
cause of cancer deaths. Unlike most other common 
cancers, both new cases of and deaths from liver and 
intrahepatic bile duct (liver) cancer are on the rise in 
Iowa and throughout the U.S. as shown in Figure 1.  
The rate of new cases in Iowa has roughly tripled 
from 2 cases per 100,000 people in 1975-1979 to 
6 cases per 100,000 population in 2010-2014. A 
similar trend is seen in other registries across the U.S., 
except with higher rates. Chronic infections with 
hepatitis B or hepatitis C are the major risk factors for 
liver cancer, and these infections are correlated with 
the increase in liver cancer.

Most people who get primary liver cancer (cancer 
starting in the liver) will eventually die from it. As 
demonstrated by Figure 1, the rate of deaths due to 
liver cancer tracks closely with the rate of new cases 
of liver cancer, although in recent years deaths have 
been increasing slower than new cases. Iowa has a 
similar trend in deaths due to liver cancer compared 
to other SEER Registries, but has lower rates overall, 
possibly due to earlier detection and improvements in 
treatment of chronic hepatitis.

6  <  Cancer in  Iowa <  2017

Among Iowans 
liver cancer is the 

13th leading cause 
of cancer deaths 
among men and 

women combined. 
Worldwide it is 

the second most 
common cause of 

cancer deaths.

Other Seer-9 Registries*  
 Incidence Rate

Other Seer-9 Registries*  
 Mortality Rate
Iowa Incidence Rate

Iowa Mortality Rate



Rates of liver cancer cases and deaths vary by
race. Figure 2 displays rates of liver cancer by White, 
Black and Other races. There were not enough 
Hispanic Iowans to allow for an accurate display 
of rates of liver cancer in Hispanics. The ‘Other’ 
category consists mostly of Asian and Pacific Islander 
races and has the greatest liver cancer incidence and 
mortality. Regions of Asia and Africa have the highest 
rates of Hepatitis B, so people so people who have 
immigrated from there may have greater exposure to 
the hepatitis B virus and are therefore at greater risk 
for liver cancer. The Black population in Iowa has 
the second highest rates of liver cancer incidence and 
mortality, followed by Whites.
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Figure 2. Incidence and Mortality Rates for Liver and Intrahepatic Bile Duct Cancer by Race, Iowa, 1975- 2014
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Figure 3. Frequency of Liver and Intrahepatic Bile Duct Cancer by Sex and Year of Birth, Iowa, 1975- 2014

1980–1984 1985–1989 1990–19941975–1979 2000–2004 2005–2009 2010–20141995–1999

Fr
eq

u
en

cy

Time Period

Cancer in  Iowa >  2017  >  7

Liver cancer also varies by age and gender. Men 
have nearly a 3-fold higher rate of getting liver 
cancer compared to women. Liver cancer rates 
generally increase with age. However, the frequency 
of liver cancer is particularly increasing among 
people born between 1945 and 1965 (also known 
as ‘Baby Boomers’), as illustrated by Figure 3. This 
is because hepatitis C infection was most common 
from the 1960s to the 1980s, before this virus was 
discovered and preventive measures, including 
screening of the blood supply, became possible. 
Liver cancer cases among those born after 1965 are 
rising at a much slower rate because hepatitis C is no 
longer transmitted through blood transfusions, and 

*Other Race predominantly included Asian and Pacific Islanders, with a very small number of American Indians or Alaska Natives

Other Race* Incidence

Other Race* Mortality

Black Incidence
Black Mortality

White Incidence
White Mortality

Male born 1945-1964

Male born 1867-1944

Female born 1867-1944

Female born 1945-1964

Male born 1965-2014
Female born 1965-2014



improvements in infection control practices in health 
care settings, access to safe injection equipment for 
persons who inject drugs and testing and counseling 
for those at risk for hepatitis infection have been 
implemented. 

It is estimated that the Baby Boomers (born between 
1945 and 1965) are five times more likely to have 
hepatitis C compared to other groups. Among all 
people in the U.S. living with hepatitis C, about 75% 
were born between 1945 and 1965. People can live 
with hepatitis C for decades without knowing they 
have it and before it causes any noticeable symptoms. 
As a result, the Centers for Disease Control and 
Prevention (CDC) recommends that all people born 
between 1945 and 1965 receive a one-time screening 
for hepatitis C. Hepatitis C can be cured with 12 
weeks of anti-viral medications taken by mouth. It 
is projected that for every 10,000 people who have 
hepatitis C and receive treatment, 310 cases of liver 
cancer could be prevented.

Figure 4 illustrates the changing trends in how 
far liver cancer has spread (called stage of disease) 
at the time of diagnosis. Back in the 1975-1984 
time period, over one-third of people with liver 
cancer were diagnosed after it had already spread 
to distant sites in the body (distant stage). Over 
time, the proportion of people diagnosed with 
distant stage liver cancer has declined to 21%, 
while the proportion of those diagnosed while the 

cancer is still confined to the liver (localized stage), 
has increased from 30% to 45%. Patients with 
localized liver cancers can sometimes be cured by 
having part of their liver removed, or by having 
a liver transplant. Once the cancer has spread to 
the lymph nodes (regional stage) or other organs 
(distant stage), surgery is no longer an option. Some 
patients receive radiation therapy, chemotherapy 
and/or targeted therapy to slow the growth of the 
cancer and relieve pain or other symptoms, but these 
treatments do not usually result in a cure. Liver 
cancer typically occurs after the liver has already 
become cirrhotic and most liver cancer patients 
may also develop liver failure. Thus, liver cancer 
patients should have access to liver transplantation 
in planning their treatment.

The proportion of people with localized liver cancer 
who survived at least one year from diagnosis has 
improved from 15% in 1975-1981, to almost 60% 
in 2000-2008, and the proportion of people with 
localized liver cancer who survived at least five years 
has improved from 3% in 1975-1981 to 35% in 
2000-2008 (Figure 5). Survival rates for those with 
regional stage liver cancer has also improved over 
time, but to a much lesser degree. The survival rates 
for distant stage liver cancer have changed very little 
over time. Liver cancer has a very poor prognosis 
with only one-third of localized liver cancer patients 
surviving five years. Prevention is key. 

Figure 4. Incidence Rates for Liver and Intrahepatic Bile Duct Cancer by Stage, Iowa, 1975- 2014
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Prevention 
The greatest risk factor for liver cancer is infection 
with hepatitis B or C. These viruses can spread 
through sharing contaminated needles and through 
unprotected sex. Therefore, not sharing needles and 
using safe sex practices, including condoms, can 
prevent infection with these viruses.

There is no cure for chronic hepatitis B, but there 
are medications that can completely suppress the 
virus, improve the liver disease and reduce the risk 
of cancer. There is also a vaccine available to prevent 
hepatitis B infection, and the CDC recommends that 
all children receive this vaccination. Adults who may 
be at risk should also receive the vaccine. You are at 
risk of having hepatitis B if you:
• Are exposed to blood on the job, such as a health 

care worker
• Have sex with someone who is infected
• Have multiple sex partners
• Have a sexually transmitted disease
• Are a man who has sex with other men
• Inject drugs
• Live with a person who has chronic hepatitis B
• Travel to countries where many people have 

hepatitis B (highest rates found in sub-Saharan 
Africa, East Asia, the Amazon & southern parts of 
Eastern/Central Europe)

• Get long-term hemodialysis

70

60

50

40

30

20

10

0

1982–1990 1991–19991975–1981 2000–2008

Pe
rc

en
t

Figure 5. 1-year and 5-year Relative Survival of Liver and Intrahepatic Bile Duct Cancer by Stage, Iowa, 1975- 2008
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Hepatitis C can be cured but has no vaccine. It can 
be detected through a simple blood test. The CDC 
recommends you get tested for hepatitis C if any of 
the following are true:
• You were born between 1945 and 1965 
• You ever injected drugs (even just once or a long 

time ago)
• You needed medicine for a blood clotting problem 

before 1987
• You received a blood transfusion or organ 

transplant before July 1992 (when blood and 
organs started being screened for hepatitis C)

• You are on long-term hemodialysis
• You are infected with HIV

Despite CDC recommendations for one-time hepatitis C 
screening for people born between 1945 and 1965, only 
12% of this age group has received testing according 
to the 2013 National Health Interview Survey. The 
high cost of hepatitis C medications may prevent some 
people with hepatitis C from getting curative treatment.

Cirrhosis or scarring of the liver precedes most liver 
cancer. Aside from hepatitis B and C, heavy alcohol 
use can also lead to cirrhosis. Not drinking alcohol 
or drinking in moderation could help prevent liver 
cancer. Smoking also increases the risk of liver cancer, 
so quitting smoking will reduce the chances of getting 
liver cancer. Obesity is another risk factor for liver 
cancer, so maintaining a healthy weight through diet 
and exercise will help protect against liver cancer.

5-year 1-year 5-year 1-year 5-year 1-year 5-year
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n Regional

n Distant

Time Period



Agricultural Health Study 

The Agricultural Health Study 
(AHS) is a long-term study of 
agricultural exposures (including 
pesticides) and chronic disease 
(especially cancer) among 
commercial or private pesticide 
applicators (and their spouses, 
if married) in Iowa and North 
Carolina. The study is funded 
through the National Cancer 
Institute (NCI) and involves 
several federal agencies. We are in 
the 25th year of the study. 

In the first five years, 89,658 
subjects (58,564 in Iowa and 
31,094 in North Carolina) 
were enrolled in the study. The 
total for Iowa included 31,877 
private applicators, 21,771 
spouses of private applicators and 
4,916 commercial applicators. 
Enrollment consisted of 
completing questionnaires about 
past exposures and health. The 
second phase of the study for 
private applicators and their 
spouses was completed at the end 
of 2003. It involved a telephone 
interview, a mailed dietary 
questionnaire and collection 
of a cheek cell sample from all 
consenting cohort members. The 
telephone interview asked about 
pesticide use since enrollment, 
current farming and work 
practices and health changes. 
The dietary health questionnaire 
asked about cooking practices and 
types of foods eaten, since cooking 
practices and diet may play a 
role in cancer and other health 
conditions. The cheek cells are 
being used to understand possible 
links between genetics, exposures 

Research 
Projects  

During 2017

The Iowa Cancer 
Registry (ICR) is 

participating in over 
75 open studies during 

2017 that have been 
approved by the 

University of Iowa 
Human Subjects Office. 

Brief descriptions of a 
few of these studies 

are provided.
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and disease. For commercial 
applicators, the second phase of 
the study was completed at the 
end of 2005. The study’s third 
phase began in 2005 and ended 
in 2010. It involved updating 
information about exposures and 
health. The fourth phase of the 
study began in the fall of 2011 
and for the University of Iowa 
research team primarily involved 
the collection of cheek cells from 
AHS participants diagnosed with 
cancer and the collection of blood, 
urine, cheek cells and dust samples 
from a select subgroup of AHS 
male participants. During this 
fourth phase health histories have 
also been updated. 
 
Since 1997 cohort members 
have been linked annually or 
biennially to mortality and cancer 
registry incidence databases in 
both states. In addition mortality 
data on the cohort are being 
obtained from the National 
Death Index. More information 
about results from this study, the 
study background, frequently 
asked questions, other resources 
(internet & telephone) for 
agricultural health information, 
references for publications to date 
and information for scientific 
collaborators can be found at 
the website, http://aghealth.nci.
nih.gov/. This study’s data have 
also been pooled with data from 
other cohort studies and analyzed 
as collaborative activities. The 
titles for over 250 publications 
from this study linked to PubMed 
are available at the website. The 
cancer-related references for 2016 
publications are provided in the 
last section of this report. 



Cancer Care Outcomes 
Research & Surveillance 
Consortium

This study involves a statistical 
coordinating center, the ICR 
and five other primary data 
collection and research sites 
around the U.S. Across these 
sites we conducted population-
based research in the areas of 
access to care and patterns of 
care for lung and colorectal 
cancer. We are evaluating the 
reasons for particular care 
decisions by patients and their 
physicians, including variation 
in disseminations of modern 
care protocols and practices in 
different geographic areas. We 
are also evaluating the effects 
of these decisions and practices 
on patient outcomes, including 
quality of life. In Iowa this 
study was limited to lung cancer 
patients. Over 1,000 newly 
diagnosed lung cancer patients 
were enrolled between June 2003 
and March 2005. Thereafter 
these patients provided consent 
for medical record abstraction 
and participated in follow-up 
interviews. Several publications 
have resulted from the findings 
and those that occurred in 2016 
are provided in the last section of 
this report. 

Patterns of Care Studies

SEER Patterns of Care Studies 
are conducted to satisfy a U.S. 
Congressional directive to the 
NCI to “assess the incorporation 
of state-of-the-art cancer 
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treatment into clinical practice 
and the extent to which cancer 
patients receive such treatments.” 
This year’s Patterns of Care 
Study will investigate state-of-
the-art therapies for patients 
with the following cancers 
diagnosed during 2015: female 
breast, colorectum and lung. The 
objectives of the SEER Patterns of 
Care Study are to: 1) describe the 
use of adjuvant therapy, which, 
when applicable, will be verified 
with the treating physician or with 
a unified record; 2) characterize 
the practice patterns in different 
communities; 3) describe more 
completely the use of surgery 
as treatment; 4) compare the 
patterns of treatment (surgery, 
radiation therapy, chemotherapy, 
immunotherapy, hormonal 
therapy) over time and by age, 
sex, race/ethnicity and insurance 
status; 5) describe the co-
morbidities and their effect on 
treatment, 6) describe treatment 
by hospital characteristics (i.e., 
profit vs. not for profit, teaching 
vs. non-teaching, bed size, etc.), 
7) describe the use of diagnostic 
tests and compare their use by 
demographic variables and 
geographic region, 8) describe 
the use of biomarkers, 9) match 
the Patterns of Care data with 
the SEER-Medicare linked 
files as appropriate by age, 
and 10) compare the outcomes 
in community practice to the 
outcomes obtained in clinical 
trials. The ICR has been involved 
with these types of studies over the 
past 25 years. 

SEER-Medicare 

In the early 1990s, the cancer 
incidence and survival data from 
the ICR was combined with 
other SEER Registry data and 
linked to Medicare data. This 
linked data set has been updated 
on several occasions since and 
has become an important data 
resource for cancer research 
involving epidemiologic and 
health services research related 
to the diagnosis and treatment 
procedures, costs and survival 
of cancer patients. Over 1,500 
publications have resulted from 
this linked data set including over 
200 during 2016, which are listed 
at http://healthservices.cancer.
gov/seermedicare/overview/
publications.html. 

SEER-Medicare Health 
Outcomes Survey 

In 2003 the ICR obtained human 
subjects research approval for a 
new project to link SEER data 
with the Centers for Medicare 
and Medicaid (CMS) Medicare 
Health Outcomes Survey 
(MHOS). The SEER-MHOS 
linked data provided a wide range 
of potential research applications 
focused on health-related quality 
of life of cancer patients and 
cancer survivors. The first paper 
describing this data resource 
was published in 2008. Since 
then several more papers have 
followed. A listing of publications 
during 2016 is provided in the last 
section of this report. 



CDC HPV Tissue Typing 
Project 

This year the ICR and the 
Kentucky and Louisiana cancer 
registries will be collaborating 
with the Centers for Disease 
Prevention and Control (CDC) to 
obtain tissue for a project entitled, 
“Reassessment of Monitoring the 
Impact of a Prophylactic Human 
Papillomavirus (HPV) vaccine 
on HPV Types in Cancers: Using 
Tissues from Central Cancer 
Registries.” Infection with selected 
types of human papillomavirus 
(HPV) is in the causal pathway of 
almost all cases of cervical cancer 
as well as a large proportion 
of cancers at non-cervical sites 
including the oropharynx and 
anal regions. The objective of 
this project is to use the central 
cancer registries to identify 
HPV-related cases to determine 
the HPV vaccine impact (after 
implementation of the vaccine) 
in monitoring of HPV types, 
especially in areas with higher 
burden of disease and racial/ethnic 
diversity in the same registries 
that were part of a previous 
study that obtained tissue from 
cancers diagnosed prior to 2006. 
Specifically, we will: 1) obtain 
tumor tissue for HPV typing on all 
or a sample of cervical, anal and 
rectal squamous cell carcinomas 
and oropharyngeal cancer cases; 
2) re-establish an infrastructure 
for the systematic monitoring 
of HPV in incident cancers in 
representative samples of the 
United States; and 3) determine 
distribution of HPV types 
associated with the target cancers 
in the United States diagnosed in 

Transplant Cancer Match 
Study

Solid organ transplantation 
provides life-saving treatment 
for end-stage organ disease but 
is associated with substantially 
elevated cancer risk, largely due 
to the need to maintain long-term 
immunosuppression. Important 
questions remain concerning 
the role of immunosuppression 
and other factors in causing 
cancer in this setting. Staff at 
two federal agencies, the NCI 
and the Health Resources 
and Services Administration 
(HRSA), are creating a database 
through linkage of information 
during 1987-2009 or beyond 
on over 200,000 U.S. transplant 
recipients, wait list candidates 
(over 120,000 in addition to 
those who were subsequently 
transplanted), and donors (over 
60,000 deceased donors, over 
50,000 living donors) with 
information on cancer from 15 
U.S. cancer registries, including 
the ICR. These data are being used 
to conduct research concerning 
the spectrum of cancer risk in 
transplant recipients. The data 
will also be used by HRSA in 
its public health role overseeing 
the U.S. solid organ transplant 
network to maintain and improve 
safety of organ transplantation, 
and will allow NCI to better 
characterize the burden of cancer 
in this population and discover 
additional factors associated with 
cancer among this population. 
Several publications have resulted 
from the findings and those that 
occurred in 2016 are provided in 
the last section of this report. 
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2014 and 2015 in the post-HPV 
vaccine licensure era. The ICR will 
be seeking representative tumor 
tissue from over 400 cancers 
diagnosed among Iowans. 

Studies Involving Tissue 

Today researchers are increasingly 
looking to obtain tissue to study 
molecular characteristics of 
cancers. Several studies that 
involve the ICR have included 
tissue. For example last year 
we began a three-year study to 
determine the capability of the 
ICR to obtain formalin-fixed, 
paraffin-embedded tissue to 
accompany data that already 
exists in the registry’s surveillance 
database for breast and pancreatic 
cancers meeting eligibility criteria 
for this study. The objectives of 
this SEER-linked virtual tissue 
repository project are to: 1) assess 
the ability of the ICR to serve 
as a resource for biospecimen 
research, 2) locate cases with 
biospecimens in pathology labs 
and determine the requirements 
to retrieve those biospecimens 
for research purposes, 3) provide 
custom annotation of specified 
data items for located cases, and 
4) capture costs for objectives 2 
and 3. This project involves other 
NCI SEER cancer registries and 
when completed will provide for 
an assessment of NCI SEER’s 
capabilities to perform this type of 
study. During 2016 a few articles 
involving tissue from Iowans 
were published, the references 
for which are provided in the last 
section of this report. 
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Second Cancer Studies 
Including the WECARE 
Study 

Over the past three decades, the 
ICR has participated in several 
second cancer studies. These 
have consisted of cohorts with a 
first cancer of the cervix, ovary, 
testis, uterus, female breast, 
non-Hodgkin lymphoma or 
Hodgkin lymphoma. They have 
been conducted primarily in 
collaboration with the Radiation 
Epidemiology Branch at the NCI 
and other registries in North 
America and Europe. Generally 
these studies evaluate the 
treatment received for the first 
cancer and the risk it places on 
the patient for development of 
a second cancer. They typically 
involve medical record review 
and pathology material retrieval. 
We are evaluating esophagus, 
pancreas and stomach as second 
cancer sites in several of these 
cohorts, mentioned above, with a 
first cancer. 

The WECARE (Women’s 
Environmental Cancer and 
Radiation Epidemiology) Study 
is an example of a second cancer 
study. This study is designed 
to examine gene carrier status, 
demographic and lifestyle 
factors, as well as environmental 
and treatment factors reported 
to be associated with an initial 
breast cancer as they relate to 
the development of a second 
breast cancer in the opposite 
breast. Eligible cases were 
diagnosed with a first breast 
cancer between 1985 and 2009 
that did not spread beyond 

the regional lymph nodes at 
diagnosis and a second primary 
contralateral breast cancer 
diagnosed at least one year after 
the first breast cancer diagnosis. 
Eligible controls were women 
with unilateral breast cancer 
who were individually matched 
to cases on year of birth, year of 
diagnosis, registry region and 
race. The controls must have 
survived without any subsequent 
diagnosis of cancer and with 
an intact contralateral breast 
during the interval that elapsed 
between their matched case’s 
first and second breast cancer 
diagnoses. Data collection not 
only involved medical record 
review, but also participant 
interviews and biosample 
collection, either cheek cells, 
saliva or blood. More recently 
the WECARE staff collected 
mammographic film data for 
its research subjects to evaluate 
breast density as another risk 
factor for a subsequent diagnosis 
of invasive breast cancer in the 
contralateral breast. A listing of 
publications during 2016 from 
second cancer studies, including 
the WECARE Study, is provided 
in the last section of this report.

Cooperative Agreements 
and Other Registries

In the Midwest the ICR maintains 
cooperative agreements with 
several hospital cancer registries 
and other agencies/entities. Some 
of the latter include:
- Iowa Department of Public 

Health

- Iowa Cancer Consortium 

- The University of Iowa

- Center for Health 
Effects of Environmental 
Contamination

- Center for Health Policy  
and Research

- Center for Public Health 
Statistics

- Environmental Health 
Sciences Research Center

- Health Effectiveness  
Research Center

- Holden Comprehensive 
Cancer Center

- Iowa Center for 
Agricultural Safety and 
Health

- Iowa Center for 
Education and Research 
on Therapeutics (Iowa 
CERT)

- Injury Prevention  
Research Center

- Nutrition Center

- Prevention Research 
Center for Rural Health

- Preventive Intervention 
Center 

- Reproductive Molecular 
Epidemiology Research & 
Education Program
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