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Dear Mohammed,

Dr. Cerqueira responded to me faster than I thought. Before we send
this in the mail to Tom Essig, Manuel asked if I could check with you to
be certain this is what you need in the way of clarification. Could you
have a little look and let me know? If you confirm that this is what you
are needing, I will go ahead and put it all in the mail today.

Best regards and thank you again for your help.

Dawn Edgerton

Dawn Edgerton

Certification Board of Nuclear Cardiology

19562 Club House Road

Montgomery Village MD 20886

+240.631.8151; +240.631.8152

edgerton@cbnc.org
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Board of Directors

Representing the American
Society of Nuclear Cardiology

James A. Arrighi, MD

Manuel D. Cerquelra, MD

Robert J. Gropler, MD

Christopher L. Hansen, MD

Milena J. Henzlova. MD

Howard C. Lewin, MD

William A. Van Decker, MD

Frans J.Th. Wackers, MD, PhD

Representing the American
College of Cardiology

Kenneth A. Brown, MD

Dawn M. Edgerton
Executive Director

Certification Board of Nuclear Cardiology
19562 Club House Road * Montgomery Village, Maryland 20886

Tel: +240.631.8151 * Fax: +240.631.8152
administration(cbnc.ora * www.cbnc.ora

August 25, 2005

U.S. Nuclear Regulatory Commission
Attn: Mr. Thomas Essig, Chief, Materials Safety

and Inspection Branch (MS T8F3)
11545 Rockville Pike
Rockville MD 20852

Dear Mr. Essig:

Thank you for the opportunity to clarify an issue regarding the Certification
Board of Nuclear Cardiology (CBNC)'s application for recognition of its
certification process by the Nuclear Regulatory Commission (NRC) under the
new 10 CFR 5 3 5.290 - Training for Imaging and Localization Studies.

In response to a question raised by your staff, let me confirm that CBNC's
examination includes questions on dose calibrators and radiopharmacy quality
control procedures as part of the exam's section on Radiation Safety. This
was Implied but not specifically stated. Based on our discussion, we have
amended our examination content outline for the 2006 Candidate Bulletin so
that this is clearer to candidates and other -interested individuals (see
attached).

This area was covered in the COCATS Guidelines (Revised 2000) as "b" under
work experience "Calibrating instruments used to determine the activity of
dosages and performing checks for proper operation of survey meters" (see
attached). It is anticipated that quality control of dose calibrators and
radiopharmacy will be specifically listed under the COCATS currently under
revision.

I would like to again emphasize the CBNC Board of Directors' and
management's commitment to and responsibility for the completeness and
accuracy of the information provided in this application.

If we can supply your office with any additional details, please do not hesitate
to let us know. We look forward to hearing from you relative to our request
for recognition by the NRC.

Sincerely,

Manuel D. Cerqueira, M.D.
President, Certification Board of Nuclear Cardiology

CC: Mohammed Saba

Encds.
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COCATS GUIDELINES (Revised 2000)

AMERICAN COLLEGE OF CARDIOLOGY I
AMERICAN SOCIETY OF NUCLEAR
CARDIOLOGY COCATS GUIDELINES FOR
TRAINING IN NUCLEAR CARDIOLOGY

Overview of Nuclear CardiologyTraining
Training Iln nuclear cardiology at all levels thould provide an understand-
lig of tte indieatinit for spvecific nudcar cardiolkogy tess, dte nrc eaw of
nadiontnlidcks.bItsicsof instrumentation and Irmage pricesving, merthod of
quality contnil, Image Intcrptrtadon. Integration of risk f~ctonr. clinical
symptobnt and stress testing aJud the appropriate Application of the ennus-
nint dugnustit Information for clinical martiagycuc.i Training In nuCear
cardiology Is best acquired in Accreditation Council ror Graduate 'edical
tEducatioln (ACr(;MIa) Approved training proajoms in canriolugs. nuclear
medicine or radioology. An exception to this ACXAitE rreqirincrnt I% the
didackic and 6boratory training In radiation safetry And radioisotope han-
diing t.at may be proviticd by qualified physiclan/5cientits In a nom-
ACCthAI ptnram vlien such a program Is not avaiuble Ls part o the din-
tical AC.MEtr mining program.

Didactic.clinkal cax cixperince and handi-on trining hours requirc doc.
unientatkn in a logbook and having the traines nAm appear coln the cin,
ktAl report or other apecifc rccurt. Tbe hounr need to be monitored and
vcrined by the nuclear cardiology training preceptor

Specialized Training - Level 2
(Minimum of 4 Months)
Icillow,, who wish to ttik-atiy practice lte specialty of nuclear canliolo
atu required to base at kas 4 nmonths of training. Thi Inctudes a minimtmt
of 700 hours of d"Lacuic, cinical study Interpretation and handon clinicall
cave and raditiolrn safict training in nuclear cordiology in training pro-
granns with a high volumue of proeedures. clinical periencC maY he
acquired in as short a period as 4 months. In programs Iah a lower vol-
titm of procedurs, a totail or 6 months of clinical expertence will be nee*

eary to achieve levl 2 competstecyrhe additional training required of
inexl 2 trainee% Is to enhance clinical skills and to qu"litf to become an

sut horizel uster of radioactive materials In accordance witil the rmgulatioirs
or the Nuclear Regulatory Commtsion (NRC) and/or the Agremcnt
States. Rteqiirelncerls do wary amnong die Agreement Stacs; dthemeffrc those
acking licenmur are advised to check the Agreemenitc State/NRtC ltertct
web site at: bmn fsv hls onLte rncaataitna

Didactic
Lectures and self-study. The didactic training should include hindepth
detaill of all aspets ol the procedurcs listed in TAb 1 (t Xt below. This
progtramn may be strhluled over a 12 to 24month p cnod concurrent and
integrated With other fellowship assignments.

RadIatIon Safety. CQicontuom and Lhratar) training neceds to include
extensive review Of radLtion physics and instrunmenation radiation pro-

tctikts. nmtuhcttatics pertaining to the use and mcastireittnt of radioac*
th-itry chrniLtry of byproduct material for ntcdial ue xand tndiathin iol-
ogy. There almull ht a thorough review d rcgolations detling with radtii
tion safety for the usc of radiopharnuiccuticaLi.

Interpretation of Clinical Cases
yellwvs- should particIpate In the litcrpretation otall nuckar cardiology
imaging data for the 4-6 itontth trailing period. It Is Imperative thbt the rid-
lows Its-c xpericeicc In correlating calibetcrlrAitsln/ngiographill datr
with vadionuckide-derived data in a minimum of 3't patients. A teaching
conference In wlhich the fellow presents the clinical material and nuclear
cardiols results is an appropriate forum for stch an Cxexriknce.A total
of 3)0 ca,,es thould be Interpreted under preceptor supervision. cittcr
froni direct patient stutdics or from a teaching file ounith0g Of diiew
typs or procedures (scTabhk I below).

Hands-on Experience
Clinical Cames. Fellows acquiring Level 2 training shnuld hbae hands-n
soupervised experience In a minintumn of 3S patlenrts 25 paliects with
unqwroial periuslon Imaging and 10 pailents with rAdionuctide andglogr-

plW Such expieriece should include pretest patient evalualimon radiu-
pbtarmaccutical prepiarattot (including eperiencre with relevant radion-
c-ide generators). performance of the study administration of the dote,
calibration and stup of the gamma camera. stup If the Imaging comput-
crr processing the data for display. Interpretation of the studies and gettr-
ating clinical reports.

Work Exjperiene.ThN experience must be utknr the supervIsion of an
auzthorlyed uscr who meets the NRC requiremcnts of Part 35.20i1 or equiv-
*lent Agreement State requirents. and must include:

a) Ordc-ring receiving and unpacking radioactive ntaterias tafely and per-
forming the related radiation surveys:

b) Calibrating Instirurents el".A to tietermine the activity of doaes and
perftmning checks for proper operation of stirvT metrs;

c) Calclatig. measuring and oakfl prcparing patient or human resarcb

tsuibct dulnswi

d) Linjtg administrativ controls to present a medical event Involing the
use of unsealed byproduct materitl;

c) Using procedures to satLiy contain spillid radioactive muterial and
pdltg prolpr decontaminatkon procedhr-s;

I) Adminitering dooasges of radloactive drugs to patients or hunu
recarch suhicts;snd

g) Ehting pencrator systemai approprlate for preparation of radioactive
dtups Air Imaginug Aind locali7tlion studies, measuring and testing the
etuate h r sadionuclide purity, and processing the eluate wIth eagrnt
kits to prepte 12bed radioactive drugt.

Additional experience
In addition. the training protirtm hr lxvevl 2 training must pnrvide cxper

trce In computer methods for arnlysts. This should Include perfusion and
functional data derhved from thalllum or techrnctlin agntils and ejection
fractisn and rcgional wail motion oeasurements frnt rudiontuicide nigio-

grphic studies.

Tabk, I.
Closuisfcarlon of Nuclear Cardiology Procedures

1) Standard nuclear carniology procedures
a) Pi4yocardial perfusion imaging

D Sictige photon emlssion cosuputed tomrngapriy tPi [Q ) with

tcchnetium gnts and thallium
Ii) Planarwith teclunctium agents and thallium
ii) rC Sating of perfushin images for astesntcummt of global and

regional settriculAr function
ly) Imaging protocols
v) Stre# protocol

(1) Excrcve trv
(2) ltartacoliglc strens

vi Vability smesttscnt Including reiniection and dclayed imaging
of thllium and metabolic Imaging where available

h) Equllibriunt gated blood pool or *r *,Lt pa' radiontulidi anglogra-
phy at r-se and during exerciec or phtarnmacologic biress

c) Qirdirativc and quAntitative methods or Image displa- and analyslt
2) Iesi commonly used nuclear eardiolotgy prt-edutres

a) Metabolic Imaging using shaiute photon and/or positron emitting

radionoucides
b) MmycardL Infarct intaging
C) Cardiac shunt studies

(Notet These logbooks are not to be submitted with the CNC

rpplkstion.)
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Examination Content Outline
The following is a detailed outline of the nine major
content areas of the examination, with an Indication (in
parentheses) of the approximate percentage of the
examination devoted to each area:

I. PHYSICS AND INSTRUMENTATION (10%)
A. Basic physics as applied to clinical imaging (e.g.,

isotope decay, decay modes, generators, high
energy imaging)

B. Gamma cameras, collimation, and equipment -
quality control procedures

C. Photon attenuation and scatter

II. RADIOPHARMACEUTICALS (8%)
A. Radiotracer kinetics and characteristics [Thallium-

201 and Technetium-99m]
B. PET agents
C. Red blood cell tagging
D. Newer agents

III. RADIATION SAFETY (10%)
A. Radiopharmaceutical receiving, handling,

monitoring, and containment
B. Handling radiopharmaceutical spills and waste
C. Dose calibrator and radiopharmacy quality control

procedures
D. Dosimetry and MIRD
E. Radiation exposure and ALARA
F. Radiation regulations

IV. NUCLEAR CARDIOLOGY DIAGNOSTIC TESTS AND
PROCEDURES/PROTOCOLS (15%)
A. Image acquisition (e.g., first pass and equilibrium

RNA, gating, SPECT)
B. Image processing (e.g., filtering, reorientation,

reconstruction)
C. Standards of image display
D. Exercise and pharmacologic stress protocols
E. Artifacts and causes of false-positive and false-

negative results
F. Quality control of image processing
G. Quality assurance of interpretation
H. Quantitative aids to interpretation
I. Pharmacologic stress agents

V. GENERAL CARDIOLOGY AS IT RELATES TO IMAGE
INTERPRETATION (10%)
A. Principles of molecular biology as applied to

nuclear cardiology
B. Coronary anatomy, pathophysiology, and

chronic/acute ischemia
C. Endothelial dysfunction/myocarditis
D. Unique characteristics of patient subgroups (e.g.,

patients with diabetes, elderly patients, male vs.
female patients)

E. Coronary angiography, Interventions, and therapy

F. Exercise physiology and testing; ECG and clinical
parameters with rest and exercise

G. Measurements of left ventricle systolic and
diastolic function

H. Vaivular disease, cardiomyopathy, hypertension,
CHF

I. Coronary artery disease (stable and unstable,
acute infarction)

J. Medical therapy, percutaneous coronary
intervention, and coronary bypass surgery

K. Indications for the use of alternative diagnostic
techniques (Echo, MRI, imaging of coronary
calcification)

L. Bayes' theorem, pre- and post-test likelihood,
sensitivity, specificity, and referral bias

M. Statistical analyses (e.g., kappa value, Bland-
Altman, ROC curves, Kaplan-Meier)

N. Cost-effectiveness of diagnostic tests and
principles of outcome studies

VI. RISK STRATIFICATION (10%)
A. Coronary artery disease
B. Unstable angina
C. Acute myocardial Infarction
D. Acute chest pain
E. Candidates for noncardiac surgery
F. Post revascularization: percutaneous coronary

intervention and CABG
G. Evaluation of medical therapy

VII. MYOCARDIAL PERFUSION IMAGING
INTERPRETATION (22%)
A. Interpretation of perfusion images with

Technetium-99m-labeled tracers and Thallium-201
B. Interpretation of images with PET agents
C. Relationship of perfusion abnormalities to coronary

anatomy
D. Combined function-perfusion imaging

VIII. VENTRICULAR FUNCTION IMAGING (10%)
A. Rest and stress first pass radionuclide

ventriculography
B. Rest and stress equilibrium radionuclide

ventriculography (planar and SPECT), including
volume measurements and systolic and diastolic
function

C. ECG-gated SPECT myocardial perfusion imaging
D. Effect of arrhythmia on ECG gating
E. Evaluation of shunts
F. Effects of drugs, cardiotoxicity

IX. MYOCARDIAL VIABILITY (5%)
A. Thallium-201 imaging
B. Technetium-99m imaging
C. Positron tracers
D. Outcome data related to myocardial viability
E. Myocyte imaging
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