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Introduction:

A significant proportion of prostate cancer patients
treated with radiotherapy develop erectile dysfunction and
urinary morbidity induced by exposure to a high dose of
radiation. In some cases there are explanations for these
reactions, such as doses to large volumes of normal tissue
or pre-existing medical conditions such as diabetes or
collagen vascular diseases. However, there exists an
important subset of patients with no clear explanation for
excessive post-treatment morbidity and the potential for a
genetic basis must be considered. The purpose of this study
is to investigate whether the ATM gene plays a role in this
radiation sensitivity. This gene was selected, as the
protein it encodes, plays a critical role In the response
of cells to irradiation and the repair of radiation-induced
damage. Furthermore, cells possessing one mutated copy of
this gene are radiosensitive. In addition, the results of a
pilot study screening breast cancer patients are supportive
of the hypothesis that patients who are carriers of an ATM
mutation are more likely to develop radiation-induced
complications.

The principal goal of this project is to determine
whether men who inherit a mutated copy of the ATM gene are
more prone to the development of radiation-induced erectile
dysfunction and urinary morbidity. This will be
accomplished through comprehensive screening of the ATM
gene for germline mutations. If a correlation is found
between radiosensitivity and ATM heterozygosity, this would
indicate that possession of a mutated copy of the ATM gene
results in susceptibility to complications for prostate
cancer radiotherapy patients. In addition, a determination
will be made as to the pathogenic consequences of each ATM
mutation through the use of functional studies that will
examine the ability of the ATM protein to act normally in
cells from patients who are carriers of a mutation in this
gene. This project represents the first study to use the
powerful DHPLC mutation screening technique to iInvestigate
the association between possession of a mutated ATM gene
and both erectile dysfunction and the entire clinical
course of a patient”s urinary morbidity after treatment
with radiation for prostate cancer. It is also the first
study to examine whether there is a correlation between the
presence of a mutation, development of a radiation-induced
complication, and impairment of ATM protein function based
upon cellular and molecular analyses.
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Body:

My annual report covers the period from 2/1/05 to 1/31/06.
I will successfully complete the Mount Sinai Clinical
Research Training Program, which is sponsored by an NIH K30
Clinical Research Curriculum Award. In addition to the
training plan regarding the Clinical Research Training
Program 1 have completed additional coursework offered by
Mount Sinai will be conferred a masters degree in Clinical
Research in May 2006. My coursework this year included
Clinical Research Thesis Project, Clinical Research Thesis

Project Design, Clinical Studies Journal Club I, Clinical
Studies Journal Club 11, Clinical Research Works in
Progress Seminar Series 1, Clinical Research Works in
Progress Seminar Series 11, and Scientific Writing and
Presentation.

I have performed DHPLC on 163 men from the Mount Sinai
Prostate Cancer Tissue Repository. | am currently
finalizing the required PCR work for the group. 1 have
accrued 35 of the expected 50 patients needed for the study
who developed erectile dysfunction following brachytherapy.
In addition | have accrued 21 patients of an expected 50
with severe urinary morbidity following the brachytherapy.
In addition I have also performed DHPLC on 107 patients who
did not have either erectile dysfunction nor severe urinary
morbidity following the procedure.

I have published my first collaborative publication in
association with Jan Overgaard’®s group in Denmark. The
publication details an analysis of the ATM gene in
patient’s with severe radiation side effects following
radiotherapy for breast cancer. In addition, 1 have
continued to spend 4 hours with Simon Hall M.D., the
chairman of Urology at Mount Sinai; In the Maury Dean
Center for Prostate Health. From these meetings 1 have
continued to solidify my research ties with his faculty. 1
am working with Natan Bar-Chama MD, an expert in the
diagnosis and treatment of erectile function, on a
prospective study of the use of sildenafil to prevent
brachytherapy induced erectile dysfunction. Lastly, my
department recruited another physician named Johnny Kao,
M.D. in July 2005, who has also been awarded a Physician



Page 6

Research Training Grant from the Department of Defense. We
have several protocols and collaborative projects which are
ongoing.

I have published four articles this year as an author. (see
references) In addition, | gave an oral presentation at
this years American Society of Radiation Oncology meeting
entitled, “Impact of Low Dose Rate Prostate Brachytherapy
on the Sexual Health of Men with Normal Pre-treatment
Sexual Function; an Analysis at Seven-years Minimum Follow-
up.” 1 also gave an invited talk at this years Radiation
Research Society meeting at a session entitled, ’Update of
Normal Tissue Radiobiology in the IMRT Era”; my talk was
entitled,” Towards a predictive genetic model of adverse
late radiation effects.” These talks were iIn addition to
several other collaborative efforts. (see appendix)

In terms of obtaining additional funding opportunities, I
have received funding from the NIH Loan Repayment Program.
In addition, iIn association with my mentor Barry
Rosenstein, PhD, work on a study entitled, “ATM sequence
variants are predictive of adverse radiotherapy response
among African-American men” from the American Cancer
Society, continues to progress on schedule.
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KEY RESEARCH ACCOMPLISHMENTS:

Completed 18 months of coursework required for Clinicial
Research Training Program.

Perform PCR with DNA samples isolated from 35 with erectile
dysfunction and 21 patients with severe urinary side
effects and 75 matched controls obtained from the Mount
Sinal Prostate Cancer Patient Tissue Repository.

Completed DHPLC on 163 patient’s obtained from the Mount
Sinal Prostate Cancer Tissue Repository. In addition, 1
have i1dentified all abnormal chromatograms within the
sampled group.

I have completed the DNA sequencing of all to identify PCR
products that may possess ATM mutations based upon the
appearance of aberrant chromatograms.

I have established a research collaboration with Jan
Overgaard’s group in Denmark. His group leads European
efforts to identify a link between clinical radiation
sensitivity and an individual’s genetics.

I presented my findings regarding this project at an
invited talk at the Radiation Research Society’s annual
meeting In Denver Colorado, 10/18/2005 and at the Annual
American Urological Association in San Antonio, Texas
5/2005.

I have obtained funding from the National Institutes of
Health under the Loan Repayment Program. My initial
funding period will be from 7/1/2005 to 6/30/2007.
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REPORTABLE OUTCOMES:
Publications:

Andreassen CN, Overgaard J, Alsner J, Overgaard M, Herskind
C, Cesaretti JA et al. ATM sequence variants and risk of
radiation-induced subcutaneous fibrosis after
postmastectomy radiotherapy. Int J Radiat Oncol Biol Phys.
2006 Mar 1;64(3):776-83. Epub 2005 Dec 9.

Stock RG, Cesaretti JA, Stone NN. Disease-specific survival
following the brachytherapy management of prostate cancer.

Int J Radiat Oncol Biol Phys. 2006 Mar 1;64(3):810-6. Epub

2005 Nov 23.

Stock RG, Stone NN, Cesaretti JA, Rosenstein BS.
Biologically effective dose values for prostate
brachytherapy: Effects on PSA failure and posttreatment
biopsy results. Int J Radiat Oncol Biol Phys. 2006 Feb
1;64(2):527-33. Epub 2005 Oct 19.

Kollmeier MA, Stock RG, Cesaretti J, Stone NN. Urinary
morbidity and incontinence following transurethral
resection of the prostate after brachytherapy. J Urol. 2005
Mar;173(3):808-12. Review.

Presentations:

Cesaretti JA. “Towards a predictive genetic model of

adverse late radiation effects.” Radiation Research

Society/ASTRO Joint Session “Update of Normal Tissue

Radiobiology in the IMRT Era” Moderators Travis E and
Anscher M., October 2005, Denver, Colorado

Cesaretti JA. “Radiation Therapy for Esophageal Carcinoma.”
From Gastroesophageal Reflux Disease to Esophageal Cancer:
New Treatments and Technologies, April 2, 2005, The New
York Academy of Medicine, New York, New York.

Cesaretti JA. “Intensity Modulated Radiation Therapy for
Prostate Cancer” and “Combined Modality Therapy for
Prostate Cancer.” Advanced Workshop in the Treatment of



Prostate Cancer, April 27-29, 2005, The New York Academy of
Medicine, New York, New York.

Cesaretti JA. “Intensity Modulated Radiation Therapy for
Prostate Cancer” and “Combined Modality Therapy for
Prostate Cancer.” Advanced Workshop in the Treatment of
Prostate Cancer 11, September 27-29, 2005, The New York
Academy of Medicine, New York, New York.

Cesaretti JA, Stone NN, Stock RG. “Impact of Low Dose Rate
Prostate Brachytherapy on the Sexual Health of Men with
Normal Pre-treatment Sexual Function; an Analysis at Seven-
years Minimum Follow-up.” ASTRO 47" Annual Meeting,
October 2005, Denver, Colorado. (Oral Presentation)

Zagar TM, Stone NN, Cesaretti JA (presenter), Stock RG.
“Assessment of Post-Brachytherapy Sexual Function: A
Comparison of the I1EF-5 and the MSEFS.” ASTRO 47" Annual
Meeting, October 2005, Denver, Colorado. (Poster
Discussion)

Stock RG, Stone NN, Cesaretti JA, Rosenstein BS.
“Biologically Effective Dose Values for Prostate
Brachytherapy: Effects on PSA Failure and Post-Treatment
Biopsy Results.” ASTRO 47™ Annual Meeting, October 2005,
Denver, Colorado. (Poster Presentation)

Ho AY, Atencio DP, Fan G, Green S, Formenti SC, Haffty BG,
Bernstein JL, lyengar P, Stock RG, Cesaretti JA, Rosenstein
BS. “ATM Sequence Variants as Predictors for Late Normal
Tissue Responses in Breast Cancer Patients Treated with
Radiotherapy.” ASTRO 47™ Annual Meeting, October 2005,
Denver, Colorado. (Poster Presentation)

Fan G, Atencio DP, Ho AY, Green S, Formenti SC, Haffty BG,
Bernstein JL, lyengar P, Stock RG, Cesaretti JA, Rosenstein
BS “Genetic predictors of adverse radiotherapy effects iIn
African-American breast cancer patients.” Radiation
Research Annual Meeting, October 2005, Denver, Colorado.
(Poster Presentation)

Cesaretti JA, Stock RG, Stone NN, Lehrer S, Atencio DP,
Bernstein JL,Rosenstein BS. “ATM SEQUENCE VARIANTS ARE
PREDICTIVE OF THE DEVELOPMENT OF ERECTILE DYSFUNCTION AMONG
PATIENTS TREATED FOR PROSTATE CANCER WITH 12510DINE
BRACHYTHERAPY. American Urological Association Annual
Meeting, May 2005, San Antonio, Texas (Poster Discussion)
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CONCLUSIONS:

My training grant is progressing on several important
fronts. | continue to be ahead of schedule in terms of
patient accrual. |1 have completed the DHPLC work of 164
accrued patient’s to this point. 1 am nearing completion
of PCR necessary to identify significant mutations in the
study group. Completion of these initial phases will allow
for me to proceed to the planned functional assays In the
next few months.

I have expanded my collaborative network and have published
my First collaborative paper on the subject of genetic
predisposition to side effects as an e-publication on
December 9, 2005.

I have received an NIH loan repayment grant.

I have completed three-quarters of the coursework necessary
to complete the K30 Physician Research Training Program; In
addition, I have done enough coursework to be awarded a
Masters degree in May 2006 in Clinical Research.

The results of my research project were presented at both
the AUA and ASTRO/RRS national meetings.
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Towards a predictive genetic
- model of adverse late radiation
effects.

Jamie Cesaretti, M.D.
Assistant Professor
Mount Sinai School of Medicine

Slide 2
There is a well known genetic
basis for normal tissue
radiosensitivity.
Slide 3

Radiation Reaction
in Ataxia Telangiectasia

Jukn L. 8

American Journal of Diseases of Children (1968) 116: 392
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Radiation Reaction
in Ataxia Telangiectasia

L M

American Journal of Diseases of Children (1968) 116: 392

Slide 5

Radiation Reaction
in Ataxia Telangiect:

American Journal of Diseases of Children (1968) 116: 392

Slide 6
What is radiation sensitivity

What characteristics might one look for in a candidate gene?
Once one has the gene; which variants should one value?
How important is the clinical data?

What about dosimetry?

What considerations should be made regarding the genetic
background of the tested population?
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teristics of a candidate
gene(s).

Involvement in DNA repair from radiation damage
(many many genes)

Correlation with a previously described radiation
sensitivity syndrome (fewer genes — and ATM)

Gene implicated in cancer predisposition (several genes)
Gene involved in repairing oxidative damage (many genes)

Cell cycle regulation, chromatin stewardship genes, etc.

Slide 8

candidate genes.

TGFB1 - multifunctional cytokine causes fibrosis
SOD2 - encodes important anti-oxidant enzyme
XRCC3 - homologous recombination of DSB
XRCC1 - single strand break recombination

Slide 9

What variant is meaningful?

Common variants will, if positive, offer the most potential
statistically. (ie. 10-20% incidence)

Functional variants — which have the potential of conferring
a structural change. (most convincing)

Single nucleotide polymorphisms (SNPs) — would be the
most amenable to the development of a commercially viable
screening test.

Gene exploration versus screening. The exploration of
different populations may change our assumptions about the
functional significance of any given polymorphism.




Slide 10 When is clinical information
meaningful?

Prospectively collected.

Long term follow-up. (A cancer patient with a good prognosis)
Use of common validated toxicity measures.

The toxicity is easily and reproducibly scored.

Toxicity is clinically significant.

Data collector is blinded from genetic analysis.

Known confounding factors should be identified. (tamoxifen,
anti-oxidents, amifostine, chemotherapy, familial syndromes)

Slide 11

The importance of dosimetry.

In order to elicit a difference, patients need to have been
treated with a spectrum of high doses. (prostate, some
older breast regimens, head and neck, lung, sarcoma)

Dosimetry should be prospectively collected, using 3D
appreciations of anatomy.

Different dose rates may have different implications in analysis.

Toxicity has to occur in order for there to be a successful
association.

Slide 12 Populations should be
homogeneous.

There are racial — ethnic differences between the incidence
of SNP’s in the population

It may not be the same answer for every ethnic group in
terms of at-risk alleles.

In validating or invalidating genetic associations to radiation
toxicity — a detailed description of the genetic
background of patients should be apparent.
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ATM is a good candidate gene.

f R Associated with a genetic
r - —+ R disease with XRT
< sensitive component.

Itis involved in DSB repair.

Other’s have reported radiation
sensitivity among
heterozygotes.

Slide 14

A connection has been made in prostate cancer using EBRT and
screening for ATM variations.

= . ; There was an over-
A Preliminary R ‘requency of 8
AT Het jes among Prostate Cancer representation of
ients with Severe Late Resporses 1o diabetes in the
sex Theary sequenced population.

Cancer J Sc Am (1998) 4: 385-89

Slide 15

Awociation with Bread

Which polymorphisms have functional significance? Why?
The complexity of analysis required in exploration of a gene
can be daunting.

Cancer Research (2003) 63: 8717-25
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Slide 17

International J Radiation Oncol Bio Phys (2002) 52: 606-13

Slide 18

International J Radiation Oncol Bio Phys (2005) 61: 196-202
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Brachytherapy as a model for
developing a predictive
test for rectal bleeding.

Very high doses.

Variable patient dosimetry.
Toxicity does happen frequently.
Multiple toxicities can be measured.
Patients live to have late effects.
Toxicities have clinical meaning

SI |de 20 Defining the Risk of Developing Grade 2 Proctitis
Following 1-125 Prostate Implants Using a Rectal
Dose Volume Histogram Analysis

Effect of Rectal Volume Receiving 160 GY

(<0.8)  (>0.813) (1.3-18) (>1.82.3

RECTAL VOLUME (CC)

Snyder K KRG, et al, Int. J Rad Oncol Big

Slide 21

Others have found similar
relationships between dose
and rectal bleeding.

Tran et al. lIROBP Vol. 63, No. 1, pp 150-154. 2005
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RTOG grade 1 4/37 = 11%
RTOG grade 2 2/37 = 5%

Mutation Type(s) ‘ " Rectal Dose as
cm®
receiving 160 Gy

0.84 cm?3
1.23cm?

0.04 cm?

Conservative 1.24 cm?

SI I de 23 Risk of Developing Grade 2 Proctitis when factoring
in ATM status.

Effect of Rectal Volume Receiving 160 GY

Slide 24

Does a combined analysis of
previously described genetic
associations predict late effects
with more accuracy than analysis
of a single gene?
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ATM SEQUENCE VARIANTS AND RISK OF RADIATION-
INDUCED SUBCUTANEOUS FIBROSIS AFTER POST-
OMY RADIOTHERA
e d, M.D., D.MSc., FACR, FRCR Jan Alsner, Ph.D. * Marie

vergaard M.D. ) Herskind Ph.D.  Jamie A. Cesarett, M.D P. Atencio, Ph.D. reen,
D Fe rd G D, Bar tein, Ph.D. +

were defined as
‘The patients were grouped according to
the total number of risk alleles they

Humber of Tisk abeles

Slide 26

Are there significant differences
across populations in terms of
genetic associations to radiation
sensitivity?

Slide 27

tors of Adverse Radiotherapy Effects in Afri
n Breast C Pa

an, M.D.1, D.P. Atencio, Ph.D.L, AY. Ho MD.L, S
Bemstein, Ph.D.4, P. lyengarl, RG.

METHODS

34 African-American women and 73 non-African American women with a minimum
of a 2-year follow-up underwent breast-conserving surgery and standard adjuvant
radiation therapy for either DCIS or between 1990 to 2003.

I ATM b Pty

CONCLUSION: Of the 24 different ATM variants identified, only 3 were shared between

African-American and non-African-American women. r
Radiation Research 2005 #107




Sllde 28 Genetic Predictors of Adverse Radiotherapy Effects
The Gene-PARE Project

Screened Genes

None
Afican:
None

None
None

Letozole Therapy)
span U, Pocits

Slide 29

Summary.

Each individual may be able to have a
etermined DVH in the ne
veral year:

This could serve as a rational basis for
further dose escalation in order to
better compliment the rapid application of technical

innovations.

Slide 30
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Experimental and Clinical Therapeutics
Monday, October 17, 2005 3:00 PM-5:00 PM Exhibit Hall

(PP107) Genetic predictors of adverse radiotherapy effects in African-American breast
cancer patients.

Fan, G*,1, Atencio, D1, Ho, Al, Green, S1, Formenti, S2, Haffty, B3, Bernstein, J4,
lyengar, P1, Stock, R1, Cesaretti, J1, Rosenstein, B1, 2, 1 Department of Radiation
Oncology, New York, NY, USA2 Department of Radiation Oncology, New York, NY,
USA3 Department of Therapeutic Radiology, New Haven, CT, USA4 Department of
Epidemiology and Biostatistics, New York, NY, USA

ABSTRACT- Purpose/Objective: The purpose of this study was to identify ATM gene
sequence variants found specifically among African-American women that may predict
for the development of adverse effects resulting from radiation therapy for breast cancer.
Methods: 34 African-American women and 73 non-African American women were
screened for DNA sequence variations in the 62 coding exons of the ATM gene using
DHPLC. All patients underwent breast conserving surgery and standard adjuvant
radiation therapy for either DCIS or early stage breast cancer and had a minimum of two
years of follow up. Chi-square and Fisher exact tests were used to compare groups.
Results: 53% (18/34) of the African-American and 22% (16/73) of the non-African-
American patients were found to harbor ATM gene sequence alterations located within
exons, or in short intronic regions flanking each exon that encompass putative splice sites
(p=0.003). Furthermore, 26% (9/34) of the African-American versus 3% (2/73) of the
non-African-American subjects possessed multiple ATM sequence alterations (p<0.001).
Among African-American patients with ATM sequence variants, 72% (13/18)
demonstrated a late radiation-induced adverse response. In contrast, 50% (8/16) of the
African-American patients with no ATM sequence variation, manifested a late response
(p=0.29). Among non-African-Americans, 81% (13/16) of those subjects with sequence
variants exhibited late responses while only 51% (29/57) without sequence alternations,
developed late effects (p=0.04). Of the 24 different variants identified, only 3 were shared
between the two groups. Conclusions: We found a higher incidence of ATM gene
variants in African American women. The variety and frequency of these polymorphisms
appear to be unique to this population. In addition, African-American women had a
higher incidence of multiple ATM variants compared to the non-African-American
population. Whereas possession of ATM gene variants was predictive for late adverse
responses to radiotherapy among non-African Americans, this finding did not reach
statistical significance in the African American population, perhaps secondary to the
small sample size. This research was supported by the Dept. of the Army grants DAMD
17-02-1-0502 and DAMD 17-02-1-0503.

Key words: ATM gene, African-American, Adverse radiotherapy effects, Breast Cancer



2384 arvm Sequence Vartants as Predictors for Late Normal Tissue Responses in Breast Cancer Patients
Treated with Radistherapy

AY. Ho' DP. Atencio,' G. Fan! 5. Green.' 5.C. Formenti.® B.G. Haffiy.? J.L. Bernstein, P. Iyengar.! B.G. Stock.!
LA, Cesaretti,' B.S. Rosenstein'?

Department of Badiation Oncology, Mount Sinai School of Medicine, New York, NY, *Deparmment of Radiarion
Oncology, NYU School of Medicine, New York, NY, *Department of Therapentic Radiolegy, Yale University School of
Medicine, New Haven, CT. *Department of Epidemiology and Biostatistics, Memorial Sloan-Eewering Cancer Center,
New York, NY

Purpose/Objective: To examine whether the presence of sequence variants in the ATM gene is predictive for the development
of late radiaton-induced adverse effects resulting from external beam radiation therapy for breast cancer.

Materials/Methods: 107 patients with a2 minimum of a 2-year follow-up underwent breast-conserving surgery and
standard adjuvant radiation therapy for either DCIS or early stage breast cancer at three tertiary referral centers in the
United States between 1900 to 2003, These patients were screened for DNA sequence vanations in all 62 coding exons

of the ATM gene. DNA was izolated from blood lymphoc ytes and each coding exon amplified using PCE. Genetic variants
were identified using densturing high performance lquid chromatography (DHPLC). The clinical course of each
genetically charactenzed patient was obtained from a database of patients treated and examined during follow-up visits.
The RTOGEOCRTC late mortadity scoring schemes for skin and subcutaneous normal tissues were applied to quanufy
radiation-induced effects. The chi-square test was used to compare groups with respect to categorical endpoints (e.g.
radiaticn-induced late effects).

Resuliz: M of the 107 screened patients were found to carry ATM sequence alterations located within exons, or in short
intronic regions flanking each exon that encompass putative splice sites. For this group, 77% (26341 exhibited at least
one form of adverse response. In contrast, of the 73 patients who did not harbor an ATM sequence variation, 51% (37/73)
manifested radiation-induced adverse responses (p=0.02), Mine of the patients in this study specifically possessed the
G—A transition polymorphizm at nucleotide 35357, which results in substtution of asparagine for aspartic acid at position
1253 of the ATM protein. For this group, 100% (9/97 exhibited an adverse response. In contrast, of the 92 patients who
did not have thiz polymorphizm, 35% (3498 manifested a late responze (p=0.02),

Conelusions: Possession of sequence variants in the ATM gene is predictive for the development of late adverse radiotherapy
regponses among breast cancer patents treated with adjuvant mdiation therapy. In particular, the 3557 G—A polymormphism
iz associated with the development of adverse late responses. In addidon, the number of patents without ATM zequence
variants who nevertheless developed late normal tissue effects suggests that genetic variants in radiation response genes other
than ATH may alzo play a mole conferring radiosensitvity, and could therefor: serve as additional predictors of adverse radiation
effects.

Acknowledgement: This research was supported by Department of the Ammy grants DAMD | 7-02-1 0502 and DAMD
17-02-1-0503.



133 Impact of Low Dose Rate Prostate Brachytherapy on the Sexual Health of Men with Normal Pre-treatment
Sexual Function: an Analysis at Seven-years Minimum Follow-up

JA. Cesarett,' WM. Stone,*! R.G. Stock!

"Radiation Oncology, Mount Sinai School of Medicine, New York, NY, *Urology, Mount Sinai School of Medicine, New
York, NY

Purpsse/Objective: To evaluate the impact of prostate brachytherapy on the sexual health of men with at least seven years of
prospective evaluation and normal pre-treatment erctle function (EF).

Materials/Methods: 223 patients with Tlb 1o T3a prostate cancer and median age of 66 years (range: 50 — 82 were treated with
permanent seed implantation from | 11990 to 31998 and followed from 7 to 14.1 years (imedian 8.2) using prospective quality
of life measures. Pre-treatment parameters were as follows: PSA (range: 1.7 — 300, median 8.5), stage | = t2a in 63%, = t2b
in 37% 1, Gleason score (= & in 77%. 7 in 15% and 8—10 in 8%). Patients were treated with implant alone (***1 or *™Pd) in

53%, hormonal therapy and implant in 389%, and implant and external beam (% hormonal therapy) in 9%, 28 men were between
S50—59 yvears old at implant. 117 between 60—69, 77 between T0-T9 and | between 8082 vears old. EF was assessed using
a physician-assigned potency rating ranging from 0 to 3 ((-no erections, |-ability to have emrctions but insufficient for vaginal
penetration, 2-erectile function sufficient for vaginal penetration but suboptimal. 3-nomal erectile function). Beginning in June
2000, the validated International Index of Erectile Function-3 (IIEF-3) was used a2 a complimentary method to quantify late
EF. Mo adjustment was made to differentiate sexual function with or without an EF pharmacological intervention. The Pearson's
chi square test and Student t-test were used to compare groups.

Results: 121223 (39%) had normal erectile function (EF=2) prior to their brachytherapy procedure, Of these men, 317131
(40%%) were using either a phosphodiesterase type 5 inhibitor 4405 1{86%), yohimbine 2/5] (4% or alprostadil 5/51 (10€%) at
last follow-up evaluation. Age at implant was highly predictive of curpent EF. 23/25 (029%) of patients age 5059 had a current
EF=2. Patients age 60—69 yo and 70-78 yo had an EF=2 in 4875 (64%) and 18721 (538%) of individuals (p=0.01). Current
IIEF-5 =16 also comelated highly with age: 50-39 yo 1625 (64%), 60—69 yo 20075 027%), TO-T8 yo &/31 (19%) (p=0.0003).
The incidence of diabetes, hypertension. smoking and use of adjuvant hormone therapy were evenly distnbuted among age
groups.

Conclusions: At seven years minimum follow-up a significant percentage of men with nomal pre-treatment sexval function
were able to expenence a high rate of erectile function as quantified by the IIEF-5 and physician assigned scoring system. For

patient’s less than 60 years old with good erectile function prostate brachytherapy appears to confer a very high probability of
long-term erectile function.



1074 Assessment of Post-Brachytherapy Sexual Function: A Comparison of the IIEF-5 and the MSEFS

TM. Zogar MM, Stone, > JA, Cezarewi,! BLG. Stock!

TRadiation Oncology, The Mount Sinai School of Medicine, New York, NY, *Urology, Mouns Sinai School of Medicine,
New York, NY

Purpose/Qbjective: Erectile dysfunction (EDJ remains an undesirable side effect in many men following treatment for prostate
cancer. To overcome physician bias in assessment of potency following treatment, patient-assessed validated questionnaires
were developed. The Mount Sinai Erectile Function Score (MSEFS) (a physician-assigned potency rating) was developed for
our brachytherapy program starting in 1990 (1, Upcl., 163; 436430, 20013, In 2000, patients were asked to independently fill
out the Intemational Index of Erectile Function-3 (IIEF-5), also known as the Sexual Health Inventory for Men (SHIM), as part
of their evaluation and follow-up. This study compares the teo methods of assessment and describes potency following
brachytherapy.

I aterials/Metheds: Between 1990 and 2004, 1,202 patients with T1.T2, or T3 prostate cancer were treated with ultrazound-
guided radioactive seed implantation with or without extemal beam irradiation and had a least one visit where both BISEFS and
[EF-3 assessment were completed. At each of the 3,161 wsits, patents were assigned a BMSEFS ranging from 0 to 3 i0-no
erections, l-ability to have epctons but insufficient for vaginal penetration, 2-erectile function sufficient for vaginal penstration
but suboptimal, 3-normal erectile function) and completed an TEF-5 with a possible maximum total score of 25 (severe ED
(1-T), moderate EDY (8—117. mild to moderate ED 0 12-16), mild ED { 17-21), no ED¥ i 22-25). Comelations were performed
uzsing the Spearman rho test. Follow-up visits were done at 6-month intervals, ranging from none © 165 months, median 36
months,

Resuliz: The MSEFS =ignifcantly correlated with the total IIEF-5 scores on all comparisons with p values <0001, The
coefficient was 0.65 for comparisons done on the imtial consultation date and 0.76 for all visits. On subsequent follow up visits,
the correlations remained strong. The carrelation coefficients for follow-up vizits | through 10 were: 0076, 0,74, 074, 078, 0,77,
072, 0,79, 0,78, 092 and 0.87, respectively. | 16 patients were assigned to be potent (IMSEFS of 2 ar 3) before brachytherapy.
Of the 116, we have follow-up on 78; 533 of these patents (689 remained potent as defined by a MSEFS score of 2 or 3 at
last vizit. The comesponding last [IEF-3 scores for these patients were: 1-T in 33%, 8—11 in 9%, [2-161n 239, |7-21in 21%
and 22-25 in 4%,

Conclusions: Cur physician-assigned potency scale comelates well with the ITEF-5. Because the IIEF-5 iz weighted conzid-
erably toward a patient’s degree of sexual desire, it cannot fully replace, the physician scale in assessing the development of
ED after radiation. Furthermonp:, more insight into patient’s eractile function after brachytherapy may be gotten if the IIEF-135,
from which the IIEF-5 was developed, is used instead of the IIEF-5, in conjunction with our MSEFS.



ATM SEQUENCE VARIANTS ARE PREDICTIVE OF THE DEVELOPMENT OF ERECTILE
DYSFUNCTION AMONG PATIENTS TREATED FOR PROSTATE CANCER WITH *IODINE
BRACHYTHERAPY Jamie A. Cesaretti, M.D.,* Richard G. Stock, M.D., * Nelson N. Stone, M.D.,:C Steven
Lehrer, M.D.,*"” David A. Atencio, Ph.D.,* Jonine L. Bernstein, Ph.D., f Barry S. Rosenstein, Ph.D.,*’T'”
Departments of *Radiation Oncology, fCommunity and Preventive Medicine , iUroIogy, Mount Sinai School
of Medicine, New York, NY, "Department of Radiation Oncology, NYU School of Medicine, New York, NY
and the "eterans Affairs Medical Center, Bronx, NY.

Purpose: To examine whether the presence of sequence variants in the ATM (mutated in ataxia telangiectasia) gene is
predictive for the development of radiation-induced erectile dysfunction resulting from %I prostate brachytherapy for
early stage prostate cancer.

Materials_and Methods: 37 patients, with a minimum of one-year follow-up, who underwent *°I prostate

brachytherapy of early stage prostate cancer were screened for DNA sequence variations in all 62 coding exons of the
ATM gene using denaturing high performance liquid chromatography (DHPLC). The clinical course of their erectile
function for each genetically characterized patient was obtained from a database of 2220 patients implanted at Mount
Sinai Hospital since 1990.

Results: 21 ATM sequence alterations located within exons, or in short intronic regions flanking each exon, were found
in 16 of the 37 patients screened. Nine of the patients with sequence alterations specifically possessed missense
mutations, which encode for amino acid substitutions, and are therefore more likely to possess functional importance.
Of those patients with missense mutations who were potent prior to brachytherapy, 5/8 (63%) developed prospectively
evaluated erectile dysfunction (ED) as opposed to 2/20 (10%) without these sequence alterations (p=0.009). Severe ED
as quantified by IIEF-5 occurred in 5/9 (56%) patients with missense mutations compared to 3/27 (12%) of patients
without these sequence abnormalities (p=0.01).

Conclusion: Possession of sequence variants in the ATM gene, particularly those that encode for an amino acid
substitution, is predictive for the development of erectile dysfunction among patients treated with 2| prostate

brachytherapy.

Key Words: ATM gene, Radiation sensitivity, DHPLC, Prostate cancer, Brachytherapy, Erectile Dysfunction.
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