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UNITED STATES OF AMERICA
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RULEMAKINGS AND
ATOMIC SAFETY AND LICENSING BOARD PANFbJUDICATIONS STAFF

Before Administrative Judges:
Ann Marshall Young, Chair

Dr. Richard F. Cole
Dr. Fred W. Oliver

In the Matter of Docket No. 40-8943
ASLBP No. 07-859-03-MLA-BDO1

CROW BUTTE RESOURCES, INC.
(In Situ Leach Facility, Crawford, NE) September 22, 2008

PETITION FOR LEAVE TO FILE NEW CONTENTION RE: ARSENIC

Judge Young, Chair
Atomic Safety Licensing Board Panel
US Nuclear Regulatory Commission

Dear Judge Young:

Pursuant to 10 CFR Section 2.309(f)(2), Petitioners WNRC respectfully requests

that the presiding officer in this Proceeding grant leave to Petitioner to file a new

contention based on the connection between low-level arsenic in the water resulting from

Applicant's ISL uranium mine and failures of the pancreas including diabetes and

pancreatic cancer in the people living near the mine.

This information was assembled beginning on or about August 20, 2008 when a

new study by the Johns Hopkins Bloomberg School of Public Health was published in the

Journal of the American Medical Association, an abstract of which is attached as Exhibit

A hereto (the "Johns Hopkins Study") '. The Johns Hopkins Study shows that low level

1 Arsenic Exposure and Prevalence of Type 2 Diabetes in US Adults. Ana Navas-Acien, MD,

PhD; Ellen K. Silbergeld, PhD; Roberto Pastor-Barriuso, PhD; Eliseo Guallar, MD, DrPH;
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exposures of inorganic arsenic in the water such as that resulting from ISL uranium

mining increases the risk of Type 2 Diabetes in adults. Diabetes is already an epidemic at

Pine Ridge Indian Reservation reported to be 800% higher than the national average. A

related article in the same issue of the Journal of the American Medical Association states

that diabetes is the seventh leading cause of death in the United States and complications

from diabetes profoundly affect the quality of life and contribute to high morbidity and

mortality.'

Section 2.309(f)(2) specifically provides that new contentions may be filed after the

initial filing only with leave of the presiding officer upon a showing that-

(i) Theinformation upon which the new contention is based was not
previously available;

(ii) The information upon which the new contention is based is
materially different than information previously available; and

(iii) The new contention has been submitted in a timely fashion based
on the availability of the subsequent information. 10 CF.R. §2.309(0(2).

APPLICATION OF SECTION 2.309(f)(2) TO OUR FACTS

First, it should be noted that arsenic is referenced in the Petition in this case as

one of the groundwater contaminants of concern. See Petition at p3, paragraph (5) and

paragraph (7); and p7, paragraph (c). Arsenic is also mentioned as the reason for the

closures of 98 wells at Pine Ridge Indian Reservation. Id. at p3, paragraph (7). Diabetes

was not referenced in the Petition but was mentioned during the January 16, 2008 Oral

Journal of the American Medical Association (August 20, 2008) (Vol. 300(7):814-822).
hiti:y./wwx__v.j.hsph.edu.publichealthtaews.,press releases/2008/nav as acien arsenic.html.
2 See .g., http://www.backpacksforpineridge.comrStats About Pine Ridge.html.
3 Environmental Arsenic Exposure and Diabetes Molly L. Kile, MS, ScD; David C. Christiani,
MD, MPH, MS; Journal of the American Medical Association (August 20, 2008) (Vol.
300(7):845-46).



Arguments in the remarks of Chief Joe American Horse. Transcript at 129 ("I am a

diabetic.. we have diabetics. I don't know where it came from.")

The Application admits that arsenic is rising in the Brule Aquifer. Petition at p13

(re: ER Table 3.4-15) and these are part of Petitioners' environmental and safety

contentions in this case. See Petition at p15 ("the returned water is geochemically

different and contains high levels of arsenic and continues to have higher than natural

concentrations of radioactivity.")

As this case has progressed, more has been learned about the connections between

Applicant's ISL uranium mine in the Chadron Aquifer and the release of arsenic and

related health impacts to the people living nearby in the form of diabetes and pancreatic

cancer.

(i) New Information Not Previously Available

On or about August 20, 2008, Petitioners became aware of the Johns Hopkins

Study and the connection between arsenic in the drinking water and adult onset of Type 2

diabetes. On or about August 28, 2008, WNRC Attorney David Frankel became aware

of a high incidence of pancreatic cancer in Chadron. See Affidavit of David Frankel,

filed herewith, at paragraph 3. WNRC Attorney Frankel left a message with one of the

cancer suffers, Mr. Watson, but failed to reach him. Based on information and belief,

there are at least seven (7) cases of pancreatic cancer in Chadron4 which has a population

of 5,208' which is about 20 times the national average of 11.5 cases per 100,000

4 Including Messrs. Daniels, Hageman, Trafinigan, & Watson; Frankel Affidavit at
paragraph 3.

See h.ttPp /ivww. bestpl aces. net/ci tv/Chadron-Nebraska.aslpx ("as of 2007, Chadron's
population is 5,208 people.")
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Amenrcans. 6 See US National Institute of Health National Cancer Center at

ttwp/,/s eercainergQvstatfactsAhntil/fpaAncra!Atml; During discovery, the~parties can

ascertain the exact status of these cases several of which resulted in the death of the

cancer patient. Upon information and belief, the families of each of the victims are

available for testimony in Chadron.

(ii) Materially Different Information

Although Petitioners became aware of the connection between the oxidizing

impacts of Applicant's ISL mining and the release of arsenic, it wasn't until July 25,

2008 that Petitioners became aware of the 1982 Baseline Study. See, Baseline

Hydrogeochemical Investigation in a Part of Northwest Nebraska, A Report Prepared for

the Nebraska Department of Environmental Control; starting at page 126 of the July 28,

2008 Petition (Renewal) at ML082170525 ("the 1982 Baseline"). The 1982 Baseline

shows that Arsenic levels increase in an oxidizing environment such as that intentionally

created by Applicant's mining activities. The 1982 Baseline concludes in part that:

"Arsenic levels exceeded the MCL of 50 ppb in only one well
water ..... " Id. at ii.

"Arsenic levels were quite variable but showed a generalized
increase in older oxidizing formation waters. This is demonstrated in a
trend towards higher average As concentrations in lower Brule and upper
Chadron formation waters than in either the Brule or Arikaree
waters .... Therefore, in slightly oxidizing environments such as those
reported in the upper Chadron and lower Brule where there are
occurrences of relatively hieh arsenic levels in the sediments, the
groundwater could become enriched in As.

6 Statistically, Chadron should have no more than 0.60 cases of pancreatic cancer in its

population.
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Arsenic levels exceeded the maximum contaminant level (MCL) of
50 ppb in only one well. Thus in terms of the water gualitv. arsenic is
not of particular concern in the groundwater of the investigated area.

Id. at 52 (emphasis added.)

"Slightly elevated As and Mo appeared in #649 which is believed
to be a spring originating in the Chadron formation. Highest
concentrations of pathfinder elements result from a relatively high
component of White River Group seepage in the base flow of the creeks.

Id. at 55.

The connection between Applicant's ISL mine and the high levels of Arsenic (As)

in the water are revealed by the fact that Arsenic was said in 1982 not to be a problem

and is now a problem. Res Ipsa Loquitor; See Petition at p3, paragraph (7). Further, the

high incidence of pancreatic cancer in Chadron indicates thatfthe mine's operations

during the past 20 years have severely and negatively impacted the water quality through

the release of measurable levels of Arsenic. The Arsenic is released due to the oxidizing

of the Uranium by Applicant's mining operations. Such levels of Arsenic have adversely

impacted public health particularly causing ailments associated with the pancreas such as

diabetes and pancreatic cancer. These connections were not fully known until on or

about August 28, 2008 and this information taken together constitutes materially different

information than what was previously known to Petitioners when the initial Petition was

filed in November 2007.

(iii) Timeliness of Filing

Petitioners understand that general NRC practice is that new contentions are to be

filed within thirty days after the new information is received. See Judge Young's
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remarks during July 23, 2008 Oral Argument, Transcript at 425-426. Further, Petitioners

understand that NRC practice is to file the petition for leave and the new contention at the

same time. The thirty day period should not start until August 28, 2008 when the

information was received concerning the high incidence of pancreatic cancer in Chadron.

Accordingly, this Petition for New Contention is timely filed on September 22, 2008.

ADMISSIIBIJLITY OF CONTENTION

If the Presiding Officer grants Petitioners leave to file a new contention related to

Arsenic as described above, such contention should be admitted under Section

2.309(f)(1) which requires that Petitioners:

(i) Provide a specific statement of the issue of law or fact to be raised or
controverted;
(ii) Provide a brief explanation of the basis for the contention;
(iii) Demonstrate that the issue raised in the contention is within the scope
of the proceeding;
(iv) Demonstrate that the issue raised in the contention is material to the
findings the NRC must make to support the action that is involved in the
proceeding;
(v) Provide a concise statement of the alleged facts or expert opinions
which support the requestor's/petitioner's position on the issue and on
which the petitioner intends to rely at hearing, together with references to
the specific sources and documents on which the requestor/petitioner
intends to rely to support its position on the issue;
(vi) Provide sufficient information to show that a genuine dispute exists
with the applicant/licensee on a material issue of law or fact.

For these purposes, the facts and contentions raised in the Petition are

incorporated herein by this reference, including the specific references to the Application.

Accordingly, the findings of the Board in LBP-08-06 support the findings that this new

contention is within the scope of the proceeding, is material to the findings that NRC

must make to support the action involved, may be based on a plausible fact-based
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argument, and constitutes a genuine dispute with Applicant.

For this new contention, it is only necessary to provide a specific statement of the

issue to be raised under (i), a brief explanation for the contention under (ii), and a concise

statement of the alleged facts supporting Petitioners' position on the issue and on which

Petitioners intend to rely at the hearing under (v).

Under (i), the issue raised by this new contention is that Arsenic being released by

the oxidizing of Uranium due to Applicant's injection of lixiviant and that such levels of

Arsenic (even if within US drinking water standards) constitutes ongoing low-level

exposure to Arsenic which causes failures in the pancreas to people drinking water

affected into which the Arsenic flows. Such pancreatic failures result in diabetes and

pancreatic cancer.

Under (ii), the basis for this contention is that the AEA and NRC Regulations

cited in the Petition require Applicant's operations to be conducted without harm to

public, health and safety. Further, NEPA requires that the water not be contaminated with

Arsenic to the detriment of the health of the people drinking water affected by the mine.

Under (v), the alleged facts and references are those discussed above including

that the Johns Hopkins Study shows a link between low-levels of Arsenic in the drinking

water and Type 2, Adult-Onset Diabetes. Diabetes reflects a failure in the pancreas.

Chadron appears to have a very high incidence of pancreatic cancer that is 20 times the

national average. The testimony of the Chadron victims of pancreatic cancer and further

investigation into the incidence of pancreatic cancer at Pine Ridge Indian Reservation is

required and contemplated to support this new contention. In addition, further testing

needs to be done to show the exact levels of Arsenic in the drinking water of the people
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of Crawford, Chadron and Pine Ridge Indian Reservation.

Diabetes can be caused by pancreatic failure. See Pancreatic Cancer Symptoms

and Signs, Pancreatic Cancer UK, at

http:/Iw-vwxpancreaticcancer.org.ukiPCSv.•mptoms.htm. There is a link between diabetes

and pancreatic cancer. See Probability of Pancreatic Cancer Following Diabetes: A

Population-Based Study, Journal of the Institute of the American Gastroenterological

Association, Vol. 129, No. 2 at 504-511 (August 2005) ("Approximately 1% of diabetes

subjects aged >50 years will be diagnosed with pancreatic cancer within 3 years of first

meeting criteria for diabetes.")

The Application shows that Applicant is aware that its ISL Uranium

mining causes oxidation of the Uranium and the release of Arsenic into the water

including the Brule Aquifer. Prior findings by the Board in LBP-08-06 show that the

Petitioners have met their initial burden that there exist fractures and faults and pathways

along The White River which lead to the human and environmental exposure to increased

Arsenic levels from Applicant's mine. These exposures to Arsenic from Applicant's

mine are related to the high incidence of diabetes and pancreatic cancer and appear to be

a causal and contributing factor to such diseases being suffered by the people nearby the

mine. The foregoing shows a plausible link between low levels of Arsenic in the water

and failures of the pancreas in the form of diabetes and pancreatic cancer for the people

downstream and downgrade of the Mine.
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CONCLUSION

For the reasons stated above, the Presiding Officer should grant Petitioner leave to

file this new contention in this proceeding and should find this new contention to be an

admissible contention as to the three Petitioners already granted standing in this

proceeding.

Dated this 22"" day of September, 2008.

Respectfully submitted,

David Frankel
Attorney for WNRC
P. 0. Box 3014
Pine Ridge, SD 57770
308-430-8160
E-mail: a_.ni. ea1@j.liwit.coin
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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

ATOMIC SAFETY AND LICENSING BOARD PANEL
Before Administrative Judges:

Ann Marshall Young, Chair
Dr. Richard F. Cole
Dr. Fred W. Oliver

In the Matter of

CROW BUTTE RESOURCES, INC.
(In Situ Leach Facility, Crawford, NE)

Docket No. 40-8943
ASLBP No. 07-859-03-MLA-BDO1

, September 22, 2008

CERTIFICATE OF SERVICE

I hereby certify that copies "PETITIONER WNRC'S REQUEST FOR LEAVE TO FILE
A NEW CONTENTION RE ARSENIC" in the above captioned proceeding has been
served on the following persons by electronic mail as indicated by a double asterisk (**),
and by deposit in the United States Mail as indicated by an asterisk (*); on this 22nd day
of September, 2008:

Judge Ann Marshall Young, Chair * **
Atomic Safety and Licensing Board Panel
U. S. Nuclear Regulatory Commission
Washington, DC 20555-0001
E-Mail:

Judge Fred W. Oliver ***
10433 Owen Brown Road
Columbia, MD 21044
E-mail:

Judge Richard F. Cole ***
Atomic Safety and Licensing Board Panel
U. S. Nuclear Regulatory Commission
Washington, DC 20555-0001
E-mail:

Crow Butte Resources, Inc. **
Attn: Stephen P. Collings
141 Union Blvd., Suite 330
Lakewood, CO 80228
E-mail:

Mrs. Johanna Thibault ***
Board Law Clerk
Atomic Safety and Licensing Board Panel
U. S. Nuclear Regulatory Commission
Washington, DC 20555-0001
E-mail:

Office of the Secretary ***
Attn: Docketing and Service
U.S. Nuclear Regulatory Commission
Washington, DC 20555
E-mail:
(original & 2 copies)

Office of Comm. App. Adjudication**
U.S. Nuclear Regulatory Commission
Washington, D.C 20555
E-mail:

Debra White Plume **
P. 0. Box 71
Manderson, SD 57756
E-mail:
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Office of the General Counsel **
U.S. Nuclear Regulatory Commission
Washington, DC 20555

Catherine Marco, Esq.

Brett M.P. Klukan, Esq.

Shahram Ghasemian, Esq.

Tyson R. Smith, Esq. **
Winston & Strawn LLP
1700 K St. NW
Washington, DC 20006
E-Mail:

Mark D. McGuire, Esq. **
McGuire and Norby
605 South 14th Street, Suite 100
Lincoln, NE 60508
E-Mail:

Bruce Ellison, Esq. **
Law Offices of Bruce Ellison
P. O. Box 2508
Rapid City, SD 57709
E-mail:

Thomas Kanatakeniate Cook **
1705 S. Maple Street
Chadron, NE 69337
E-mail:

Western Neb. Resources Council **
Attn: Buffalo Bruce
P. O. Box 612
Chadron, NE 69337
E-mail:

Owe Aku, Bring Back the Way **
Attn: Debra White Plume
P. 0. Box 325
Manderson, SD 57756
E-mail:

Elizabeth Maria Lorina, Esq. **
Law Office of Mario Gonzalez
522 7 th Street, Suite 202
RapidCity, SD 57701
E-mail

Thomas J. Ballanco, Esq. **
Harmonic Engineering, Inc.
945 Taraval St., #186
San Francisco, CA 94116
E-mail:

Shane C. Robinson, Esq. **
2814 E. Olive St.
Seattle, WA 98122
E-mail:

Respectfully submitted,

David Frankel
P. O. Box 3014
Pine Ridge, SD 57770
308-430-8160
E-mail:

2



UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

ATOMIC SAFETY AND LICENSING BOARD PANEL

In the Matter of Docket No. 40-8943
License SUA-1543

CROW BUTTE RESOURCES, INC.
(In Situ Leach Facility, Crawford, NE) September 22, 2008

AFFIDAVIT

I, David C. Frankel, hereby state as follows:

1. I make this affidavit in connection with a new contention to be added in

the Proceedings related to the application of Crow Butte Resources, Inc. d/b/a Cameco

Resources, alk/a The Crow Butte Project concerning in situ leach uranium mine near

Crawford, Nebraska (the "Mine"). I am fully familiar with the facts stated in this

affidavit.

2. I am attorney for Western Nebraska Resources Council which is a

petitioner to intervene in the Mine's North Trend Expansion Proceeding and the Mine's

Renewal Proceeding.

3. During the course of my representation, I interviewed certain persons in

the town of Chadron, Nebraska, concerning the incidence of pancreatic cancer. Such

interviews included an interview on or about August 28, 2008, with an individual named

Mike Waugh at Hills Tire, Chadron, NE, who informed me that at least seven (7) people

that he personally knew or knew of had pancreatic cancer, which people included Mr.

Watson, Mr. Daniels, Mr. Hageman and Mr. Trafinigan. I left a phone message for Mr.

Watson and have not yet attempted to contact the others.
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4. A cursory review of available data shows that the national average for

pancreatic cancer is 11.5 out of 100,000 people. See US National Institute of Health

National Cancer Center at http/seer.cancer.gov/statfactsihtmi/pancreas.html. Chadron

has a population of about 5,200 people. Accordingly, the seven (7) cases of pancreatic

cancer represent a cancer cluster that is 20 times greater than the national average.

5. The Journal of the American Medical Association recently published a

study showing a linkage between low levels of arsenic in the water and adult onset of

diabetes. See Arsenic Exposure and Prevalence of Type 2 Diabetes in US Adults, Ana

Navas-Acien, MD, PhD; Ellen K. Silbergeld, PhD; Roberto Pastor-Barriuso, PhD; Elisco

Guallar, MD, DrPH; Journal of the American Medical Association (August 20, 2008)

(Vol. 300(7): 814-822). See also,

httpqiA4 ,-1.w hsedu/publichealthnews/press rel eases/2008/navas acien arsenic.html.

6. Diabetes can be caused by pancreatic failure. See Pancreatic Cancer

Symptoms and Signs, Pancreatic Cancer UK, at

htitp !//ww. pancreaticcancer.owr.uk/PCSymptoms.htm. There is a link between diabetes

and pancreatic cancer. See Probability of Pancreatic Cancer Following Diabetes: A

Population-Based Study, Journal of the Institute of the American Gastroenterological

Association, Vol. 129, No. 2 at 504-511 (August 2005) ("Approximately 1% of diabetes

subjects aged ?50 years will be diagnosed with pancreatic cancer within 3 years of first

meeting criteria for diabetes.")
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7. The foregoing shows a plausible link between low levels of Arsenic in the

water and failures of the pancreas in the form of diabetes and pancreatic cancer for the

people downstream and downgrade of the Mine.

8. The Mine's oxidation of Uranium deposits results in the release of arsenic

into the water. See Baseline Hydrogeochemical Investigation n a Part of Northwest

Nebraska prepared by Nebraska Department of Environmental Control, starting at page

126 of the July 28, 2008 Petition (Renewal) at ML082170525 (the "1982 Baseline").

9. The Mine's operation releases Arsenic which contributes to or causes

diabetes and/or pancreatic cancer in nearby populations in Crawford, Chadron and Pine

Ridge Indian Reservation.

This Affidavit is submitted in accordance with 10 C.F.R. Section 2.304(d) and 28 U.S.C.
Section 1746. I declare under penalty of perjury that the foregoing is true and correct.

Executed on September 22, 2008 at Seattle, Washington.

DAVID C. FRANKEL
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JAMA -- Abstract: Arsenic Exposure and Prevalence of Type 2 ... http://jama.ama-assn.org/egi/content/abstract/300/7/814
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Vol. 300 No. 7, August 20, 2008 TelE Or r(ONT0TS >
Preliminary Communication

Arsenic Exposure and Prevalence of Type 2 Diabetes in
US Adults

Ana Navas-Acien, MD, PhD; Ellen K. Silbergeld, PhD; Roberto Pastor-Barnmuso, PhD;
Eliseo Guallar, MD, DrPH

JAMA. 2008;300(7):814-822.

Context High chronic exposure to inorganic arsenic in drinking water has been related

to diabetes development, but the effect of exposure to low to moderate levels of

inorganic arsenic on diabetes risk is unknown. In contrast, arsenobetaine, an organic

arsenic compound derived from seafood intake, is considered nontoxic.

Objective To investigate the association of arsenic exposure, as measured in urine,

with the prevalence of type 2 diabetes in a representative sample of US adults.

Design, Setting, and Participants Cross-sectional study in 788 adults aged 20 years

or older who participated in the 2003-2004 National Health and Nutrition Examination

Survey (NHANES) and had urine arsenic determinations.
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Main Outcome Measure Prevalence of type 2 diabetes across intake of arsenic.

Results The median urine levels of total arsenic, dimethylarsinate, and arsenobetaine were 7.1, 3.0, and 0.9

pg/L, respectively. The prevalence of type 2 diabetes was 7.7%. After adjustment for diabetes risk factors

and markers of seafood intake, participants with type 2 diabetes had a 26% higher level of total arsenic (95%

confidence interval [CI], 2.0%-56.0%) and a nonsignificant 10% higher level of dimethylarsinate (95% CI,

-8.0% to 3 3.0%) than participants without type 2 diabetes, and levels of arsenobetaine were similar to those

of participants without type 2 diabetes. After similar adjustment, the odds ratios for type 2 diabetes

comparing participants at the 80th vs the 20th percentiles were 3.58 for the level of total arsenic (95% CI,

1. 18-10.83), 1.57 for dimethylarsinate (95% CI, 0.89-2.76), and 0.69 for arsenobetaine (95% C1,

0.33-1.48).

Conclusions After adjustment for biomarkers of seafood intake, total urine arsenic was associated with

increased prevalence of type 2 diabetes. This finding supports the hypothesis that low levels of exposure to

inorganic arsenic in drinking water, a widespread exposure worldwide, may play a role in diabetes prevalence.

Prospective studies in populations exposed to a range of inorganic arsenic levels are needed to establish

whether this association is causal.

Author Affiliations: Department of Environmental Health Sciences (Drs Navas-Acien and Silbergeld), and
Department of Epidemiology, and Welch Center for Prevention, Epidemiology, and Clinical Research (Drs

1 of 2 9/19/08 5:32 PM



JAMA -- Abstract: Arsenic Exposure and Prevalence of Type 2 ... http://jama.ama-assn.org/cgi/content/abswract/300/7/814

Navas-Acien and Guallar), Johns Hopkins Bloomberg School of Public Health, Baltimore, Maryland; National

Center for Epidemiology, Instituto de Salud Carlos III, Madrid, Spain, and CIBER en Epidemiologia y Salud
Ptblica, Madrid, Spain (Dr Pastor-Barriuso); Department of Cardiovascular Epidemiology and Population

Genetics, Centro Nadonal de Investigaciones Cardiovasculares, Madrid, Spain, and Department of Medicine,
Johns Hopkins Medical Institutions, Baltimore (Dr Guallar).
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Vol. 300 No. 7, August 20, 2008
Editorial

TtAEKI OF GNI TEN Ts 1

Environmental Arsenic Exposure and Diabetes

Molly L. Kile, MS, ScD; David C. Christiani, MD, MPH, MS

JAMA. 2008;300(7):845-846.

Since this article does not have an abstract, we have provided the
first 150 words of the full text and any section headings.

Type 2 diabetes mellitus emerged as a pandemic in the later half of the 20th century. In

the United States alone, diabetes affects an estimated 7.8% of the US population (24

million individuals) and its prevalence is projected to almost double in the next 25

years. 1-2 The complications associated with diabetes including cardiovascular disease,

retinopathy, nephropathy, neuropathy, and lower limb amputation profoundly affect the

quality of life and contribute to the high morbidity and mortality associated with this

disease. Diabetes is ranked as the seventh leading cause of death in the United States

in 20062; the economic costs of diabetes are also high. Approximately $1 of every $10

in US health care expenditures can be attributed to the direct costs associated with

diabetes. 3 When indirect costs to caregivers are included, it is estimated that the annual
cost of ... [Fu!l Text of this Article]
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Author Affiliations: Department of Environmental Health, Environmental and Occupational Medicine and
Epidemiology Program, Harvard University School of Public Health, Boston, Massachusetts.
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Arsenic Exposure and Prevalence of Type 2 Diabetes in US Adults
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August 19, 2008

Arsenic Exposure Could Increase Diabetes Risk

Inorganic arsenic, commonly found in ground water in certain areas, may
increase the risk of developing type 2 diabetes, according to a study by
researchers at the 3ohns Hopkins Bloomberg School of Public Health. The
study found that individuals with diabetes had higher levels of arsenic in the
urine compared to individuals without diabetes. The results are published in
the August 20, 2008, issue of JAMA.

"Our findings suggest that low levels of exposure to inorganic arsenic may
play a role in diabetes," said Ana Navas-Acnen MD, PhD, lead author of the
study and assistant professor with the Bioomberg School's QP~qrtMret
Environmental Healtth Sciences. "While prospective studies are needed to
establish whether this association is causal, these findings add to the existing
concerns about the long-term health consequences of low and moderate
exposure to inorganic arsenic."

Inorganic arsenic is found naturally in rocks and soils. In the U.S., most
exposure to inorganic arsenic comes from contaminated drinking water. Foods
such as flour and rice can also provide small quantities of inorganic arsenic,
particularly if grown or cooked in areas with arsenic contamination in soil or
water. Seafood is a source of organic arsenic compounds that have little or no
toxicity.

Researchers examined randomly selected urine samples taken from 788 U.S.
adults 20 years or older that participated in a 2003-2004 National Health
and Nutrition Examination Survey. The results were adjusted for diabetes risk
factors, including body mass index and for organic arsenic compounds found
in seafood.

In the U.S., approximately 13 million people live in areas where the
concentration of inorganic arsenic in the public water supply exceeds
standards established by the U.S. Environmental Protection Agency, primarily
In the West, Midwest and Northeast regions. Dietary intake of Inorganic
arsenic in the U.S. ranges from 8.4 to 14 micrograms per day for various age
groups.

The authors concluded that given widespread exposure to inorganic arsenic
from drinking water worldwide, clarifying the contribution of arsenic to the
diabetes epidemic is a public health research priority with potential
implications for the prevention and control of diabetes.

'Arsenic Exposure and Prevalence of Type 2 Diabetes In US Adults" was
written by Ana Navas-Acien, MD, PhD; Ellen K. Silbergeld, PhD; Roberto
Pastor-Barriuso, PhD; and Ellseo Guallar, MD, DrPH.

The researchers were funded in part by a grant from the National Institute of
Environmental Health Sciences Center in Urban Environmental Health.

Public Affairs media contact: Natalie Wood-Wright at 410-614-6029 or
nwoodweftio4p hs G eo eb

u~del.icio.us I K-1, Google I >Mdigg.com I 2 technorati 123 face book

Printer Friendly Page

Contact JHSPH

Feedback

Email this Page

Course Search

Faculty Directory

Find an Expert

CoursePlus

v ••ke :a (;sit

SEARCH

-Search

This section only

:. Entire site

Advanced Search

Help

T XRIM^

LEARN MORE ABOUT

Malaria

Researchers Identify

New Mosquito Virus

What Drives a Fatal

Form of Malaria

'Breaking the Cycle"

Special Report

Malaria Research

Institute

Water

Q&A: Bisphenol A and

Plastics

The Future of Drinking

Water: Making it Safe

Email Hoax About

Freezing Water Bottles

Pandemic Flu

Pandemic Flu Guide for

Individuals and Families

Johns Hopkins Public
Health Magazine

*5•: View Contents

2 of 3 9/19/08 5:34 PM



Arsenic Exposure Could Increase Diabetes Risk http://www.jhsph.edu/publichealthnews/press-releases/2008/na...

FAQ

'. Learn About Our
Global Projects

© 2008, Johns Hopkins University. All rights reserved.
Web policies, 615 N. Wolfe Street, Baltimore, MD 21205

3of 3 9/19/08 5:34 PM



Probabihty of Pancreatic Cancer Following Diabetes: A Populat... http://www.gastrojoumal.org/article/PI]SO016508505008772/ab...

algister or Login:'.

Searchl- •Ti Pe0lo

Advýanced Search - MNEL

JOURNAL HOME

CURRENT ISSUE

PREVIOUS ISSUES

ARTICLES IN PRESS

POPULAR CONTENT

Volume 129, issue 2, Pages
504-511 (August 2005)

KN=.*

ARTICLE COLLECTIONS

* Gastroenterology and

Hepatology News

" Comments from the Editors

" Clinical Challenges and

,images in GI

* Imaging and Advanced
Technology

* Reviews in Basic and Clinical

Gastroenterology

* AGA Institute Position Papers

* Selected Summaries

* Print and Media Reviews

* Perspectives

" Correspondence

" Plenary Papers

Probability of Pancreatic Cancer Following
Diabetes: A Population-Based Study
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Jeanine Ransomn, Marza de Andrade=, Gloria M. Petersen-1

Received 17 January 2005; accepted 20 April 2005.

BackQround & Aims: Although diabetes occurs frequently in
pancreatic cancer, the value of new-onset diabetes as a marker
of underlying pancreatic cancer is unknown. Methods: We
assembled a population-based cohort of 2122 Rochester,
Minnesota residents age aSO years who first met standardized
criteria for diabetes between January 1, 1950, and December
31, 1994, and identified those who developed pancreatic cancer
within 3 years of meeting criteria for diabetes. We compared
observed rates of pancreatic cancer with expected rates based
on the Iowa Surveillance Epidemiology and End Results
registry. In a nested case control study, we compared body
mass index (BMI) and smoking status in diabetes subjects with
and without pancreatic cancer. Results: Of 2122 diabetic
subjects, 18 (0.,85%) were diagnosed with pancreatic cancer
within 3 years of meeting criteria for diabetes; 10 of 18 (56%)
were diagnosed <6 months after first meeting criteria for
diabetes, and 3 were resected. The observed-to-expected ratio
of pancreatic cancer in the cohort was 7.94 (95% CI,
4.70-12.55). Compared with subjects without pancreatic
cancer, diabetic subjects with pancreatic cancer were more
likely to have met diabetes criteria after age 69 (OR = 4.52,
95% Cl, 1.61-12.74) years but did not differ significantly with
respect to BMI values (29.2 ± 6.8 vs 26.5 ± 5.0, respectively). A
larger proportion of those who developed pancreatic cancer
were ever smokers (92% vs 69%, respectively), but this did not
reach statistical significance. Conclusions: Approximately 1% of,
diabetes subjects aged ;50 years will be diagnosed with
pancreatic cancer within 3 years of first meeting criteria for
diabetes. The usefulness of new-onset diabetes as marker of
early pancreatic cancer needs further evaluation.
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;General Information

It is very difficult to diagnose pancreatic cancer as the pancreas is so deep within the body and
symptoms vary depending'on the exact location of the tumour in the pancreas and which cells
or function of the pancreas is affected by the tumour or cancer.

It is principally a disease affecting middle-aged and older patients but this is not always the
case and the diagnosis can be missed in younger patients.

Although the commonest form of pancreatic cancer - pancreatic ductal adenocarcinoma - is so
deadly, there are other much rarer forms - eg. endocrine turnours - which can affect younger
patients and,have a much better outlook with surgery and chemotherapy or immunotherapy.

Unfortunately there are frequently no symptoms at all at the very early stages. The tumour
may have grown significantly before it causes any obvious recognised symptoms.

Unfortunately the symptoms of pancreatic cancer can also be quite vague and non specific ie
may be caused by many other more common and less serious conditions. Diagnosis can be
delayed as the GP or specialist tries to rule out other causes such as hepatitis, gall stones,
irritable bowel syndrome and stress.

I Not everyone has every symptom, it depends very much on the location of the tumour in the

pancreas. For example jaundice can be an early sign of a tumour in the head of the pancreas

affecting the bile duct and back pain can be a late sign of a tumour in the body or tail of the
pancreas possibly affecting the nerves and spine.

Jaundice may also be a late sign of a tumour that has developed initially further away from the
bile duct and then grown or spread until it causes obstruction of the bile duct.
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Early Symptoms can include:

" General discomfort or pain around the stomach area
• Sickness

* Bowel disturbances
* Diabetes
" Jaundice
* Skin itching

Later signs:

& Loss of appetite: Unexplained weight loss
0 Back pain

a Low mood and depression

!,Understanding Symptoms

The pancreas helps to digest your food and also produces insulin which balances the sugar
level in the blood. It is behind the stomach and shaped like a tadpole.

As mentioned above the symptoms of pancreatic cancer can be quite vague and common to
many other less serious conditions. However if cancer is affecting the function of the pancreas
it can potentially cause 2 problems:

" Poor absorption of food, especially fat leading to weight loss and rather fatty, pale,
smelly stools and diarrhoea

* Diabetes if too little insulin is produced

About 70% of patients have obstructive jaundice at the time of diagnosis, due to a tumour in
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the head of the pancreas obstructing the bile duct, and hence the associated symptoms
(yellowing eyes and skin, dark urine, pale stools, itchy skin). The jaundice is often painless and

accompanied by no other symptoms so that the patient first notices something is wrong when
their skin starts itching, their urine becomes very dark and they start to turn yellow (it is
noticeable first in the whites of the eyes).

Most tumours occur in the head of the pancreas and typical early symptoms can include

0 Jaundice and associated symptoms
0 Feeling of sickness (nausea)
* Slight weight loss
* Unexpected development of diabetes

Tumours in the body and tail of the pancreas are more difficult to pick up early as they do not

cause obstructive jaundice at an early stage. Typical symptoms can include:

a Vague abdominal pain
* Dyspepsia (indigestion)
* Stomach ulcer-like pain
0 Intermittent diarrhoea
a Feeling of sickness (nausea)
* Unexplained weight loss
* Unexpected development of diabetes
* Back pain that does not go away
0 Unexplained blood clots (venous thrombosis)

Although there is a link between diabetes and pancreatic cancer, diabetes is more commonly
not associated with pancreatic cancer. However the lildihood of it being associated with
pancreatic cancer increases if the onset is sudden and unexpected (eg no family history) and
occurs in someone over 50 years old who is not obese. There is still scientific debate about
whether diabetes causes pancreatic cancer or whether it is just a symptom of something going
wrong with the pancreas ie cancer affecting the production of insulin.

A variety of bowel disturbances can be experienced with pancreatic cancer including both

diarrhoea and constipation. One aspect that doesn't seem to get emphasised is the effect due
to poor fat absorption. The lack of digestion of fat causes steatorrhoea which is pale, greasy
stools that can be foul smelling and float and be difficult to flush away.

Explanation of Symptoms

Pancreatic cancer may have few obvious or specific symptoms at the early stages.

The most obvious symptom is jaundice (a yellow discolouration of the eyes and skin) which is
often associated with dark urine and pale motions (stools) and itching of the skin. If the head of
the pancreas is enlarged or abnormal then the bile duct may become blocked as it enters the
pancreas, this blockage causes a build up of bile which causes the jaundice, dark urine, pale
motions and itching. The symptoms should rapidly disappear once the blocLaoe is cleared or
_ycassed by suroery or insertion of a stent.

If the cancer blocks the pancreatic duct this will lead to poor digestion, loose motions and
weight loss. This can be relieved by clearing the blockage or by ,qivin- -anczeat~cenzyme
' . Steatorrhoea is the medical term for the loose, pale, fatty, floating, offensive bowel
motions which occur when the pancreas is not releasing digestive juices into the intestines and
there is failure to absorb fats from the gut

Weight loss is common because of the interference with digestion (due to blocked bile and/or
pancreatic ducts or interference with production of pancreatic enzymes) and sugar
metabolism, loss of appetite and the action of cancer itself.

Diabetes can be caused by pancreatic failure, it is usually characterised by weight loss,
lethargy, thirst, blurred vision, increased volumes of urine and drowsiness. Diabetes may

2 of 4 9/20/08 7:06 AM



Pancreatic Cancer UK:: Pancreatic Cancer Symptoms and Signs http://www.pancreaticcancer.org.uk/PCSymptoms.htm

already be present in a number of patients prior to developing the cancer or become apparent
soon after it is diagnosed or following surgery.

Pain is also a common symptom of pancreatic cancer once the tumours are large enough to
press on other organs or the spine and nerves. However only about half of all pancreatic
cancer patients have any pain at the time of their diagnosis and pain is more common in
cancers of the body and tail of the pancreas. Patients describe it as a dull pain that feels like a
screwdriver boring into you. The pain is very typically worse when you lie down and is better if
you sit or lean forward. It can start in the stomach area and spread around to the back. It can
be worse after meals. Patients may also have a generally tender or painful abdomen if the
liver, pancreas or gall bladder are inflamed or enlarged. In the case of enlarged liver or gall
bladder this pain will be on the right hand side of the body.

When the pancreas is inflamed (e.g. acute pancreatitis) it often causes pain, this is usually
felt in the central or upper part of the abdomen and is often associated with back pain. The
pain may be sharp, aching or burning in nature. Some patients with pancreatic cancer may
also have pncreatLitis either due to disease in the pancreas or as a result of investigative
procedures such as ERCR The presence of pancreatitis can complicate diagnosis as it may
mask pancreatic cancer in diagnostic imagery.

A feeling of nausea and actual sickness/vomitting may be the result of a number of things. It
may be associated with a blocked bile-duct and hence jaundice or due to an inflamed
pancreas. The change in chemical balance of the body caused by these conditions can make
you feel sick. If the duodenum becomes blocked or restricted by cancer or infla mation this can
stop food passing through and cause vomitting.

Some patients may develop high temperature (fever) and start shivering and feel cold
despite the high temperature. This can be a side-effect of a blocked bile-duct iaundicel or an
inflamed pancreas.

Endocrine type cancers can also have symptoms associated with excessive production of
different types of hormones and these are described on our page on pancreatic cancer

Link between diabetes and pancreatic cancer

The link with sudden onset diabetes has been backed up by a recent study (August 2005 issue
of American Gastroenteroioqicai Assocation fAGA1 ioumal Gastcoenterolo.•y) that has shown
that middle-aged patients with sudden onset diabetes have greater risk of developing
pancreatic cancer within 3 years of diagnosis with diabetes than the general population.
According to the study 1 in 120 people newly diagnosed with diabetes age 50 and older have
a higher risk of developing pancreatic cancer-a risk that is eight times more than expected for
the general population.

While study findings show that older patients have less than a 1 percent chance of having
pancreatic cancer as the cause of their diabetes, they are still considered a high-risk group for

developing the cancer. According to reports on the study between 55 and 65 percent of people
with pancreatic cancer have hyperglycemia and diabetes. For these factors to be useful in
establishing the need for screening in relatively asymptomatic patients, researchers say it is
necessary to find the difference between pancreatic cancer-induced diabetes and type 2
diabetes.

However reports of incidence of hyperglycemia and diabetes in patients with pancreatic cancer
vary from 5% to 80%. This appears to be due to the fact that the hyperglycemia and diabetes
has also been undiagnosed although patients may have the associated (but possibly
unreported) symptoms of weight loss, lethargy, thirst, blurred vision, increased volumes of
urine and drowsiness. According to Diabetes UK one in four cases of diabetes are
undiagnosed or unrecorded in England.
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Further Reading

Do Early Synptoms of Pancreatic Cancer Exist t-hat Can Astow an Earlier Diaqnosis? 2001,
Gullo et al, Pancreas, Vo622, No 2, pp2l0-2 13 .

Pancreatic cancer: clinical _resentation. vitfails and eady cjues.DiMagno EP, 1999 Ann
Oncol;10 Suppl 4:140-2.

Srins and symptoms of oancreatc cancer: a o-Duiafion-based cpse-control study in the San
Francisco ayv area. Holly EA, Chaliha 1, Bracci PM, Gautam M. 2004 Clin Gastroenterol
Hepatol. Jun;2(6):510-7.
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SEER Stat Fact Sheets

Cancer: ~--hoose ta Cacr t- -

It is estimated that 37,680 men and women (18,770 men and 18,910 women) will be diagnosed with and 34,290 men

and women will die of cancer of the pancreas in 2008

2The following information is based on NCI's SEER Cancer Statistics Review

Incidence & Mortality

SEER Incidence

From 2001-2005, the median age at diagnosis for cancer of the pancreas was 72 years of age . Approximately 0.0%
were diagnosed under age 20; 0.4% between 20 and 34; 2.4% between 35 and 44; 9.6% between 45 and 54; 18.9%
between 55 and 64; 26.6% between 65 and 74; 29.5% between 75 and 84; and 12.5% 85+ years of age.
The age-adjusted incidence rate was 11.5 per 100,000 men and women per year. These rates are based on cases

diagnosed in 2001-2005 from 17 SEER geographic areas.

Incidence Rates by Race

RacelEthnicity Male Female

All Races 13.0 per 100,000 men 10.3 per 100,000 women

White 13.0 per 100,000 men 10.0 per 100,000 women

[Black 16.2 per 100,000 men 14.3 per 100,000 women

Asian/Pacific Islander 10.1 per 100,000 men [8.2 per 100,000 women

[American Indian/Alaska Native a [10.9 per 100,000 men 8.2 per 100,000 women
I F8r
Hispanic b 10.9 per 100,000 men 10.3 per 100,000 women

US Mortality

From 2001-2005, the median age at death for cancer of the pancreas was 73 years of age . Approximately 0.0%
died under age 20; 0.2% between 20 and 34; 1.8% between 35 and 44; 8.2% between 45 and 54; 17.4% between 55
and 64; 26.3% between 65 and 74; 31.3% between 75 and 84; and 14.8% 85+ years of age.

The age-adjusted death rate was 10.6 per 100,000 men and women per year. These rates are based on patients who
died in 2001-2005 in the US. -
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Death Rates by Race

RacelEthnicity Male Female

All Races 12.2 per 100,000 men 9.3 per 100,000 women

White F12.1 per 100,000 men 9.0 per 100,000 women

Black 115.4 per 100,000 men 12.4 per 100,000 women

Asian/Pacific Islander 18.0 per 100,000 men 16.9 per 100,000 women

American Indian/Alaska Native a F8.6 per 100,000 men 7.2 per 100,000 women

[ Hispanic b 19.1 per 100,000 men 17.6 per 100,000 women

2of 5 9/20/08 6:52 AM



SEER Stat Fact Sheets - Cancer of the Pancreas http://seer.cancer.gov/statfacts/html/pancreas.html

Trends in Rates

Trends in rates can be described in many ways. Information for trends over a fixed period of time, for example
1995-2005, can be evaluated by the annual percentage change (APC) . If there is a negative sign before the
number, the trend is a decrease; otherwise it is an increase. If there is an asterisk after the APC then the trend was
significant, that is, one believes that it is beyond chance, i.e. 95% sure, that the increase or decrease is real over the
period 1995-2005. If the trend is not significant, the trend is usually reported as stable or level. Joinpoint analyses
can be used over a long period of time to evaluate when changes in the trend have occurred along with the APC which
shows how much the trend has changed between each of the joinpoints.

The joinpoint trend in SEER cancer incidence with associated
APC(%) for cancer of the pancreas between 1975-2005

r-
All Races

[Male and Female Male Female

Trend Period Tfre-d I Period [L-;-d-- Period

F-_2 j975-1978 [~*[975-1993 XF13 11975-1983
111978-1984 0.3 [193-2005 [-o.i 1983-2005

-o0.* [19_84-1993 f f __I -

I0.4*11F993-2665 [ ___ __ ___

The joinpoint trend in US cancer mortality with associated
APC(%) for cancer of the pancreas between 1975-2005

F~ All Races

Male and Female Male Female

Tirend- Period T[nd [ Period [Tre ý1 Period

1-0.11* 1975-2003 [ 0.8- F11975-1986 [0.8* F1975-19ý84
iY [2003-2005 [-0.3- 11986-2003 F1[oTi*194-2005

____~ ~ F 3___ U 42003-2005 ' ____

Survival & Stage

Survival rates can be calculated by different methods for different purposes. The survival rates presented here are
based on the relative survival rate, which measures the survival of the cancer patients in comparison to the general
population to estimate the effect of cancer. The overall 5-year relative survival rate for 1996-2004 from 17 SEER
geographic areas was 5.1%. Five-year relative survival rates by race and sex were: 5.1% for white men; 4.9% for
white women; 3.6% for black men; 5.4% for black women.

The stage distribution based on historic stage shows that 7% of pancreas cancer cases are diagnosed while the
cancer is still confined to the primary site (localized stage); 26% are diagnosed after the cancer has spread to regional
lymphnodes or directly beyond the primary site; 52% are diagnosed after the cancer has already metastasized (distant
stage) and for the remaining 15% the staging information was unknown. The corresponding 5-year relative survival
rates were: 20.0% for localized; 8.2% for regional; 1.8% for distant; and 4.3% for unstaged.

Lifetime Risk
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Based on rates from 2003-2005, 1.33% of men and women bom today will be diagnosed with cancer of the pancreas
at some time during their lifetime. This number can also be expressed as 1 in 75 men and women will be diagnosed
with cancer of the pancreas during their lifetime. These statistics are called the lifetime risk of developing cancer.
Sometimes it is more useful to look at the probability of developing cancer of the pancreas between two age groups.
For example, 0.51% of men will develop cancer of the pancreas between their 50th and 70th birthdays compared to
0.40% for women.

Prevalence

On January 1, 2005, in the United States there were approximately 29,445 men and women alive who had a history of
cancer of the pancreas - 14,355 men and 15,090 women. This includes any person alive on January 1, 2005 who had
been diagnosed with cancer of the pancreas at any point prior to January 1, 2005 and includes persons with active
disease and those who are cured of their disease. Prevalence can also be expressed as a percentage and it can also
be calculated for a specific amount of time prior to January 1, 2005 such as diagnosed within 5 years of January 1,
2005.

References

All statistics in this report are based on SEER incidence and NCHS mortality statistics. Most can be found within:

Ries LAG, Melbert D, Krapcho M, Stinchcomb DG, Howlader N, Homer MJ, Mariotto A, Miller BA, Feuer
EJ, Altekruse SF, Lewis DR, Clegg L, Eisner MP, Reichman M, Edwards BK (eds). SEER Cancer
Statistics Review, 1975-2005, National Cancer Institute. Bethesda, MD, http://seer.cancer.gov
/csr/1 975_2005/, based on November 2007 SEER data submission, posted to the SEER web site, 2008.

Footnotes

1 Table I-1 (http:!/seer.cancer.gov/csr/l975 2005/results single/sect 01 table.01 .pdf)
2 Pancreas Section (http://seer.cancer.govlcsr/ 1975 2005/results merged/ sect 22 pancreas. d)
3 Table 1-11 (hittp:J1seer.cancer.govicsd1975 2005lresults single!sect 01 table. 1 2pqs.pdf)
4 Table 1-13 (http://seer.cancer.govlcsr`1975 2005/results single/sect 01 table.13 2pqs.pdf)
* The APC is significantly different from zero (p<.05).
a Incidence data for Hispanics is based on NHIA and exdudes cases from Alaska Native Registry and Kentucky.
Hispanic death rates exclude deaths from Minnesota, New Hampshire and North Dakota.
b Incidence and mortality data for American Indians/Alaska Natives is based on the CHSDA (Contract Health Service
Delivery Area) counties.

Definitions

Annual percent change (APC)
The average annual percent change over several years. The APC is used to measure trends or the change in
rates over time. For information on how this is calculated, go to Trend Algortihms in the SEER*Stat Help
system. The calculation involves fitting a straight line to the natural logarithm of the data when it is displayed by
calendar year.

Joinpoint analyses
- A statistical model for characterizing cancer trends which uses statistical criteria to determine how many times

and when the trends in incidence or mortality rates have changed. The results of joinpoint are given as calendar
year ranges, and the annual percent change (APC) in the rates over each period.

Survival rates
Survival examines how long after diagnosis people live. Cancer survival is measured in a number of different
ways depending on the intended purpose.
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Relative survival rate
A measure of net survival that is calculated by comparing observed (overall) survival with expected survival
from a comparable set of people that do not have cancer to measure the excess mortality that is associated
with a cancer diagnosis.

Stage distribution
Stage provides a measure of disease progression, detailing the degree to which the cancer has advanced. Two
methods commonly used to determine stage are AJCC and SEER historic. The AJCC method (see
Collaborative Staging Method) is more commonly used in the clinical settings, while SEER has standardized
and simplified staging to ensure consistent definitions over time.

Lifetime risk
The probability of developing cancer in the course of one's lifespan. Lifetime risk may also be discussed in
terms of the probability of developing or of dying from cancer. Based on cancer rates from 2003 to 2005, it was
estimated that men had about a 44 percent chance of developing cancer in their lifetimes, while women had
about a 37 percent chance.

Probability of developing cancer
The chance that a person will develop cancer in his/her lifetime.

Prevalence
The number of people who have received a diagnosis of cancer during a defined time period, and who are alive
on the last day of that period. Most prevalence data in SEER is for limited duration because information on
cases diagnosed before 1973 is not generally available.
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