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U.S. Department of Energy
Uranium Processing Plant at 

Fernald Ohio

 Known as the Feed 
Materials Production 
Center (FMPC)

 Processed uranium ore 
and recycled materials to 
make highly refined 
uranium metal products 
used in DOE nuclear 
weapons production 
complex

 In operation from 1952 to 
1989 







Fernald Medical Monitoring Program 
(FMMP)

 The FMMP is the result of a class action lawsuit against National 
Lead of Ohio (NLO) and the U.S. Department of Energy (DOE) on 
behalf of people living near the Feed Materials Processing Center 
(FMPC) in Fernald, Ohio.

 The bases of the lawsuit were emotional distress and property 
value diminution. 

 After a “summary jury trial”, the parties reached a settlement for 
$78 million. The settlement required that a medical monitoring 
program and epidemiological studies be implemented.

 Program was in operation, providing comprehensive medical 
screening examinations to 9782 program participants for 18 years 
(1990-2008).

 Data and biospecimens now are available to interested and 
approved researchers (over 50 studies).



Content of FMMP Examinations
Questionnaire

 Medications
 Family history
 Occupational, hobby, 

and environmental 
history

 Detailed pregnancy 
and reproductive 
history

 Oral contraceptive 
use history

 SF-36

Physician Examination

 Health history
 Review of Systems
 Medications
 Social history
 Comprehensive 

physical examination
 Blood and urine 

obtained at time of first 
exam and frozen for 
later use.



Fernald Medical Monitoring Program 
becomes the Fernald Community Cohort

 January 13, 2010.  Agreement between the 
Fernald Citizens’ class and the University of 
Cincinnati transfers custodianship of the FMMP 
research resources to the University of 
Cincinnati.

 UC College of Medicine, Department of 
Environmental Health assumes responsibility for 
the Fernald Community Cohort.



Research Resources

What’s available in the Fernald Community Cohort 

database and biospecimen repository?



FMMP Participants
N=9782
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Medical Condition Information

FMMP Physical examination

Outside medical records including:
 *Death certificates
 *Pathology reports
 Medical test reports
 Operative and discharge summaries.

• ‡ Exam findings coded with FMMP codes
• *Diagnoses coded with ICD-9 codes
• All information stored in a very large computer database.



Examinations: Whole Blood, Serum, Plasma 
and Urine Samples for future studies

 At the first examination, three 1 ml aliquots of 
samples of various media were obtained.
 Serum
 Plasma
 Whole blood
 Urine
 Urine with buffer – to maintain pH at 7.5
 15 aliquots per person- for future analyses

 At later exams, serum and plasma were obtained on 
some participants. 

 In 2006-2008, additional whole blood and serum 
obtained on all participants who came for an exam.

 Over 160,000 samples in five large freezers.





Value of the Archived Samples
 Very large cohort: Over 160,000 samples on over 

9000 persons.

 Prospective Cohort:
 Samples collected early in the Program, with many 

years of follow-up; can be used to identify genetic and 
proteomic predictors of disease.  

 Whole blood, serum and urine samples can be used to 
identify biomarkers of previous metal and chemical 
exposures prior to disease

 Very few resources of archived samples, with 15+ years 
of follow-up, exist.



Interval, in years, between blood sample collection and 
date of cancer diagnosis as of 6/2007
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Learnings: 
Biospecimen Storage

 Do not cluster all samples for a 
person in one freezer.
 spread samples, by type, over 

multiple freezers

 Labeling practices change over 
time
 use of a sample ID
 bar coded labels
 can’t re-label at minus 80o C.

 Alarm system and Co2 backup are 
essential

 Good freezer maintenance is 
essential (but expensive)



Learnings: 
Biospecimen Inventory

 Inventory database and queries: investment in design pays 
off  

 Redundancy is good (binders and database)

 Keep up with software updates 
 Periodic back-ups of computer inventory database. 

 QC queries for duplicate records or no records
 Periodic freezer inventories, especially after samples have 

been moved because of freezer maintenance issues 



Biospecimen Inventory Database



Data screen record 
for one sample



Queries and Reports





Learning: 
Consent requirements change over time

 In 1990 consent requirements were minimal.
 Be proactive about keeping your IRB informed.



1991 FMMP Consent Form



Consent in 2007 and thereafter





Access to Data and Biospecimens

 Any qualified researcher may apply to use the data and 
biospecimens for research.  Application is online at FMMP 
website.

 Applications for  access to the data and biospecimens are 
reviewed and approved by an Advisory Committee. Data are de-
identified before being sent to researchers.

 Over 50 studies have been approved, conducted by researchers 
from UC, the National Cancer Institute, and the University of 
South Carolina.  Currently UC is collaborating with the University 
of Vermont on developing a large study of biomarkers and early 
effects of exposure to radiation.  

 46 publications in scientific journals have resulted from these 
studies.



FCC Access to Data and Biospecimens Policy



Fernald Community Cohort Advisory 
Committee

 Eula Bingham, PhD
 Jeanette Buckholz, RN, 

MSN
 Lisa Crawford
 Ranjan Deka, PhD
 Paul DeMarco, Esq
 James Heubi, PhD
 Shuk-Mei Ho, PhD

 Kathleen Lang, MD
 Vince Martin, MD
 Graham Mitchell
 Susan Pinney, PhD 
 Carol Schroer
 Sue Verkamp
 Gary Volz
 Robert Wones, MD
 Edwa Yocum



Fernald Community Cohort 
Advisory Committee



FCC Application – Page 1



Learnings: 
Periodic quality assessment of samples are an important 

component of quality assurance

 Determine long term stability of specimens for 
future analyses

 Determine DNA quantity and quality for future 
analyses

 Determine future needs and resources for 
specimen preservation

 Test the specimen locator system



2000 –Quality Assessment

 Randomly sampled 80 serum samples from four freezers. 
 20 specimens chosen from each freezer
 An additional 50 specimens of whole blood were selected 

for DNA evaluation

 Samples thawed; chemistry and protein analyses 
performed by Alliance Laboratory.

 Results compared with those obtained on the same sample 
at the time the sample was drawn (first examination)



Integrity of cyropreserved samples is excellent!

 2000 quality assessment
 Lyophilization (freeze dry) effect found to be 7%, 7%, 4% 

and minimal
 Enzyme degradation – none in AST and ALT
 DNA good quantity and quality; only 2 samples had 

minimal DNA

 2005 quality assessment
 1 ml whole blood yielded 10-20 ug DNA
 DNA fragments of 15kb and greater
 Frozen serum compared to fresh serum in proteomic 

studies, and did not show degradation; protein 
identification was consistent



2005 Quality Assurance

 Sample Selection: Randomly sampled 10 whole blood and 10 
serum samples from four freezers. 

 Protein Analysis: Dr. Detlef Schumann at the UC Genomics 
Research Institute tested 10 serum samples for proteomic studies, 
comparing sample to fresh standard human serum purchased 
from Sigma. None of the samples showed significant protein 
degradation

 Concentrations were in the expected range for serum
 2D gel patterns are consistent with what would be expected

 Protein identification by mass spectrometry of the same 4 spots from 3 
different samples; consistently identified the same proteins. 



 2005 DNA Evaluation: Dr. Marshall Anderson at the UC 
Genomics Research Institute evaluated the quality and 
quantity of DNA in 10 whole blood samples, by agarose gel 
electrophoresis and spectrometry.

 All samples had sufficient DNA for re-sequencing, 
polymorphism/mutation, and/or comparative genomic 
(CGH) analyses. 

 2006 Methylation Studies: Dr. Shuk-mei Ho used 16 whole 
blood samples, from 1991-1993, for DNA methylation 
studies.

 “The quality of DNA is great, intact up to 15Kb and longer.” 

2005 and 2006 Quality Assurance



Thank you.



FMMP - Numbers of Persons 
with Incident Cancer

( as of 8/25/2010)

Incident Cancer (since enrolling in FMMP) 920
Lung Cancer 107
Breast Cancer (including in situ) 193
Prostate Cancer 179
Melanoma 91
Urinary 77
Leukemia 21
Non-Hodgkin’s Lymphoma 38
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