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General Comment

To whom it may concern:

Attached please find comments respectfully submitted by Michael Stabin, Carol Marcus, Bill Sacks and me

regarding Docket ID NRC-2016-0122.
Sincerely,

Jeffry A. Siegel, MS, MS, PhD 6
President & CEO :
Nuclear Physics Enterprises

E-mail: nukephysics@comcast.net
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S_Nuclear Regulatory-Commission.-

"Washington, DC 20555-0001

Re: Docket ID NRC-2016-0122, Draft Program-Specific Guidance About Medical Use Licenses

Dear Ms. Bladey:

/
We wish to comment on the above-named draft guidance announced in the Federal Register on

December 6, 2016 (81 FR 87978).

The revised NUREG-1556, Vol. 9 is a 405-page guidance document that contains a number of
appendices. We reserve the right to comment on the entire document, but of particular concern to
us is Appendix U on pages 315-341, dealing with the release of patients administered radioactive
materials. We do not understand why this revision, essentially a reproduction of the previous
version, was even necessary. We have published more than 20 articles (see reference list below)
dealing with patient release and commented directly to the NRC on numerous occasions about
the deficiencies of the previous version of this appendix and are dismayed that our work and that
of other experts has been either ignored or dismissed.

In addition to our peer-reviewed publications, the NRC approved a guidance document for
diagnostic nuclear medicine that was written by Jeffry A. Siegel, Ph.D., in 2001 and published
by the Society of Nuclear Medicine (now the Society of Nuclear Medlcme and Molecular
Imaging). It was posted on the NRC web site and determined to be an acceptable alternative to
the NUREG at the time for nuclear medicine licensee compliance with the regulations. The book
was updated in 20042 to include radiopharmaceutical therapy and while the NRC never made a
decision about accepting the therapeutic portion, they never rejected it, either. Patient release
methodologies in this book and in our 2007 publication in Health Physics,* as well as some of
our other publications listed below, were used in the Radiation Absorbed Dose Assessment
Resource (RADAR) website, which, in addition, provides a calculational tool enabling
estimation of more realistic doses. The radiation absorbed dose calculating function on this
website is in wide national and international use for estimating radiation absorbed dose to others
from patients who have been administered radioactive materials.

According to 10 CFR 35.75, the previous NUREG-1556, Vol.9 “describes methods for
calculating doses to other individuals and contains tables of activities not likely to cause doses
exceeding 5 mSv,” and the stated purpose of revised Appendix U is to provide “acceptable
procedures for the release of patients....” However, this entire third revision of the appendix
(preceded by Regulatory Guide 8.39 in 1997 and two versions of the NUREG), sets back the
practice of radiation protection science at least 15 years, with material that is scientifically
baseless, disregarding the large body of published literature demonstrating the proper
methodology. “Acceptable” procedures should at least involve somewhat accurate dose
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the release of patlents administered radioactive material. The. nei;v criteria authorized patleﬁ e

release according to a dose-based limit — the likely dose to other individuals exposed to the
patient cannot exceed 500 mrem — instead of using the previous activity- or dose-rate-based
limits (<30 mCi or <5 mrem/h at 1 m) for all radiopharmaceuticals. According to Appendix U
licensees may déemonstrate compliance with this dose limit by either: (a) using the provided
default table for activity (e.g., <33 mCi for 13'T) or dose rate at 1 tneter (e.g., <7 mrem/h for '311),
or (b) performing a patient-specific dose calculation. Patients can be released with much higher
activity or dose rate at 1 meter than the default values, if a patient-specific dose calculation is
performed.

The entire first part of the appendix bases patient release on the discredited “point source in air
physical decay only” algorithm which uses parameter values that have been scientifically
demonstrated to be incorrect. The “default” patient release values for administered activity and
dose rate (provided in Table U-1) inflate actual values by assuming fictitiously that the source of
radiation emanating from the patient can be represented as a point source, one that is unshielded,
and that the decreasing activity within the patient is only due to physical decay of the
radionuclide involved with no account taken of biological excretion. For Na!*'I all three
assumptions have been known to be fallacious for many years, and to a much greater degree for
patients with thyroid cancer than with hyperthyroidism. These assumptions have also been
applied to a variety of radionuclides without any justification; activity release limits range from 2
mCi for 7*Se to 790 mCi for *¥Re (at least NRC has recognized that'since each radionuclide is
characterized by a different physical half-life and spectrum of emissions, the universal 30-mCi
release limit is not applicable). Therefore, use of this overly simplistic model will significantly
overestimate actual dose to others from Na'*'I (and many of the other radionuclides) and also
significantly underestimate the administered activity required to deliver that dose. It is worth
noting that the “30 mCi” rule, dropped in 1997 and replaced by the dose-based rule in the revised
10 CFR 35.75, is essentially resurrected in guidance for Na!*'I patient release (acceptable
activity release limit is 33 mCi) and considered to be an acceptable methodology. This is quite
regressive, since as we have written, there is not credible origin or scientific basis for this rule,*
and there still is none. Using erroneous assumptions and parameter values, the “calculated” dose
is fictitious, making it impossible to properly instruct patients. Since this is neither an
“acceptable” procedure for patient release nor a risk-informed, performance-based approach, it
should be eliminated from guidance. '

The NRC’s Advisory Committee on the Medical Uses of Isotopes (ACMUI), published its
“Patient Release Report” on December 13, 2010, indicating that NRC guidance overestimates
doses, as it uses unrealistically conservative (putatively protective) assumptions. The ACMUI
made a host of recommendations, including that the guidance and assumptions be updated with
assistance from experts and should include information on actual radiopharmaceutical

_ biokinetics and measured patient dose rates. Interestingly, NRC staff apparently disagreed with

the ACMUI and all our publications, asserting that over-conservatism is appropriate and that any
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0011, “Data Collectlon Regarding Patleth Release » dated J anuary 25, 2012, “The patiént release

- manner that complles with the rule. Licensees may use any miethod of calculation theywish in

= —="———"-~-showing compliance; using any parameters and assumptions they-deem appropriate..” Further; -

.- while the patient release rule has ne.built-in conservatism, the- SECY document goes on“The
calculations performed by NRC and described in the NUREG, and the tables that are based on
these calculations, are intended to serve as screening tools for the convenience of licensees who
may not wish to do their own calculations, or who do not have the technical expertise to do them
[emphasis added].” Thus, NRC, through its guidance, apparently finds it “acceptable” to
massively overestimate doses to others in order to allow licensees, who either don’t wish to do
calculations or who may lack the requisite expertise to even do them, to treat and release
radionuclide therapy patients. We, of course, strongly disagree.

Radiation protection science and the evidence-based literature demand that patient release be
determined at the very least with realistic patient-specific dose calculations to provide a more
complete and appropriate estimation of dose to others so that valid patient release instructions
can be given. No licensee should opt to use the significantly flawed and scientifically baseless
“default” values for activity and dose rate in order to unjustifiably “simplify” their procedure for
patient release. Patient-specific calculations are both feasible and easily derived, and, contrary to
the belief of NRC staff, licensees should be required to “have the technical expertise to do them.”
If licensees are unable to perform these simple calculations, this would suggest that the mandated
training and experience to attain Authorized User or Radiation Safety Officer status is inadequate
and should be strengthened.

It is no surprise, however, that based on the draft revised guidance many licensees might be
unable to perform patient-specific calculations, because the appendix deals almost exclusively
with Na'*!'T — and does so incorrectly (equation B-5 on page U-20). Further, the calculational
methodologies provided are unjustifiably overly conservative (putatively protective of
potentially exposed persons); the two biggest contributors to the conservatism are: 1) use of an
unshielded point source value for the exposure rate constant, a value requiring correction for
radionuclide distribution and patient attenuation and 2) use of a nonexistent 8-hour non-void
period and an associated unjustified increased value of 0.75 for the occupancy factor during this
time period, resulting in a highly inflated imaginary 45% contribution to the total estimated dose
an exposed individual is likely to receive, in the case of exposure to a released thyroid cancer
patient. Our cited work listed below addresses these overestimates and recommends a more
accurate dose estimation schema with parameter values that result in dose predictions, unlike
those recommended in guidance, that have been validated by actual empirical measurements.
Direct measurements are the best way to obtain the dose any exposed individual is likely to
receive based on the reality of daily life. Dosimeter measurements obtained in 65 household
members of 30 patients who received outpatient '3!I therapy for thyroid carcinoma indicated that
the measured dose was on average a factor of 10 lower that that predicted based on the guidance-
recommended equation for patient-specific dose estimation (equation B-5).°

To better illustrate the difference between the “default” (using Equation U-2) and “patient-
specific” (using Equation B-5) approaches in determining the administered activity required to
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dose is still too low, as we have reported.>

The recommended NUREG method for calculation of internal dose (equation B-6) uses an

assumed fractional intake of 107 that is also a factor of 10 too high in order “to add a degree of -
conservatism to the calculations,” presumably intended to mean erring on the side of caution. But |
such erring generally entails possible unintended consequences that the NRC does not choose to

consider. As we have written,” “When data are not available, use of conservative calculations

may be reasonable, as they can identify or rule out a potential problem and may be used to add a

margin of safety to procedures that do not have well-defined outcomes. However, when data are

available, as they are in the case of patients treated with Na'*!I for thyroid cancer and

hyperthyroidism, the overuse of conservatism does not serve the goal of radiation protection

practice.” Massive conservatism places an undue burden on those enforcing dose limits and on

those subject to the limitations. Exaggeration of putative risk places a further burden on the

public and the medical community by reinforcing the unwarranted but widespread fear of

radiation.

Using these overly conservative methods, example 4 on page U-24 contradictorily indicates,
presumably unrecognized by the NRC, that the calculation violates patient release pursuant to 10
CFR 35.75 because the 5 mSv dose limit is exceeded (5 mSv external dose estimated + 0.17 mSv
internal dose estimated = 5.17 mSv total dose). Also on page U-24, a regulatory burden not
codified in the regulations appears. NRC asserts, “Internal doses may be ignored in calculations
of total dose, if they are likely to be less than 10% of the external dose because the internal dose
due to this source is small in comparison to the magnitude of uncertainty in the external dose.”
But based on guidance-recommended patient-specific calculation of external dose and the
separate calculation of internal dose, the internal dose component will always be estimated as 6%
and 23% of the external dose component for hyperthyroid and thyroid cancer patients,
respectively, irrespective of the administered activity, as we have previously reported. Thus,
while internal dose would never have to be taken into account for hyperthyroid patients, it
would, were the recommendation to be followed, always have to be accounted for in the case of
thyroid cancer patient release.

Furthermore, in example 5, NRC notes that for the treatment of thyroid remnants and metastases,
the internal dose is about 24% of the external gamma dose so “the internal and external doses
must be summed to determine the total dose.” There is no recognition in the guidance document
that this will be true, not for just this one example, but for all thyroid cancer patients, if the
guidance methods were to be followed. Interestingly, however, there is no scientific basis or
evidence that internal contamination is more likely for thyroid cancer patients than for
hyperthyroid patients. If a more realistic intake factor of 10" had been used in equation B-6, the
internal dose component would always be less than 10% of the external dose component for both
hyperthyroid and thyroid cancer patients. Further, the 10% “threshold” for inclusion/exclusion of
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Takmg all this unfounded and self-contradlctory conservatism 1nto cons1derat1on guldance -
asserts, on page U-5, that “the licensee must calculate the maximum likely dose to an individual
exposed to the patient on a case-by-case basis.” However, on page U-13, it is stated that “a
calculation may be case-specific for a class of patients who all have the same patient-specific
factors.” Thus, patient-specific calculations are not even required, only class-specific
calculations need to be done, and only once for all thyroid cancer patients released and again for
all hyperthyroid patients. Therefore, the patient-specific calculation referred to in the appendix is
not patient-specific at all; rather it is class-specific and therefore intended to be applicable to all
patients (under the unproven and apparently “acceptable” assumption they all have the same
patient-specific factors). So the dose estimation and required patient instructions will likely be
incorrect for almost all patients, yet this is inconsistently considered to be “acceptable.”
Licensees are of course free to do their own calculations with more realistic case-specific
parameter values (in fact, if more realistic values than those recommended in the appendix are
selected, a class-specific calculation may indeed prove to be a reasonable approach) and to
provide personalized instructional guidance to patients to assure compliance with the applicable
release criteria. Unfortunately, not many licensees are likely to do so, even though much has
been published and is available for use (see our reference list). As indicated on page U-14
"Except in those cases in which a licensee proposes an acceptable alternative method for
complying with 10 CFR 35.75, the methods described in this Appendix will be used in the
evaluation of a licensee’s compliance with 10 CFR 35.75." Since licensees likely have little idea
what may or may not be considered "an acceptable alternative method," and many lack the
requisite expertise to even propose an alternative or select a more appropriate method from the
scientific literature, they are apt to willingly follow guidance methods, even if they know they
are flawed.

The revised Appendix U unfortunately retains essentially all of the discredited science from the
previous version, and the proposed methodologies remain terribly flawed. In addition, regulatory
burden is added, something outside the usual content of a guidance document but which should
be taken into account. Blind adoption of the recommendations in this flawed appendix will result
in significant negative impacts in daily practice for medical licensees administering radionuclide
therapy treatments. Several examples of added regulatory burden appear on page U-1 but are not
codified in the regulations. These burdens should be removed. They include the following:

1. NRC states, “However, a patient who meets the release criteria in 10 CFR 35.75 is not
required to be released immediately following administration of radioactive materials. Inpatient
treatment is always an option and may be the appropriate choice, given the patient’s specific
situation.” .

If a patient meets the release criteria in 10 CFR 35.75 there is no radiation safety reason
for hospitalization, period. If the patient is releasable but hospitalized for other reasons, he/she
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sigmﬁcant paperwork on licensees: if patients are treated in other institutions, this may produce
HIPAA issues and may result in inappropriate delays in patient treatment. This language creates
a de facto regulation that does not exist and was purposely avoided in the original rulemaking.

3. “Although 10 CFR 35.75 does not expressly prohibit the release of a radioactive patient to a
location other than a private residence, the U.S. Nuclear Regulatory Commission (NRC) strongly
discourages this practice, because it can result in radiation exposures to members of the public
for which the licensee may not be able to fully assess compliance with 10 CFR 35.75(a) and may
result in doses that are not as low as is reasonably achievable (ALARA).”

The licensee can no more assess compliance with 10 CFR 35.75 in a residence than in a
hotel, and the NRC states that the licensee cannot be responsible for what actually takes place
after the patient leaves the medical institution or medical practice. On page U-6 guidance asserts
that licensees may “develop their own instructions™ and on page U-7 it is noted that “The NRC
does not intend to enforce patient compliance with the instructions, nor is it the licensee’s
responsibility to do so.” We therefore agree with ACMUT’s statement in its 2010 “Patient
Release Report” that “Once an I-131 therapy patient is released, NRC’s regulatory control, and
thus the licensee’s responsibilities, ends.”

More importantly, the NRC has no valid scientific data showing that there is any danger
in releasing a patient to a hotel. While public fear of low-dose radiation exposure, reinforced in
no small part by some of the policies of the NRC, can create uncomfortable issues, it is lack of
public education in valid radiation science, and long-existing misinformation, that are the
primary causes of this radiophobia. Rather than issue this recommendation the NRC should
endeavor to educate the public with valid low-dose effect information so as not to provide further
false information that only reinforces the public’s existing fear, originating in, and continuing
due to, decades of misinformation.

The continued poor quality of the revised Appendix U 20 years after the codification of the dose-
based rule pursuant to 10 CFR 35.75 is inexcusable given all the available literature
demonstrating the scientific invalidity of methodologies still retained. The entire revised
appendix should be withdrawn until such time as it can be accurately rewritten. The first part of
Appendix U should be mostly deleted and the second part regarding patient-specific dose
calculation needs to be entirely rewritten. This is because the first part is scientifically baseless,
ignoring a plethora of published literature, and the second part would not, even if the basis were
valid, offer meaningful guidance on how to either appropriately perform a patient-specific
calculation or properly instruct a released patient to maintain doses to others ALARA.
Appropriate instructions cannot be supplied to patients since the recommended dose calculations
are massively overconservative, thereby placing undue and unjustifiable burdens on licensees,
patients, and their associated families and friends, and not patient-specific at all. The result will
therefore be inaccurately predicted doses resulting in inaccurate patient instructions for almost all-
treated patients. We disagree with NRC’s reasoning and stated belief that massive
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Thank you for the opportunity to comment on this NRC work product.

Respectfully submitted,

Jeffry A. Siegel, Ph.D.
President and CEO

Nuclear Physics Enterprises
Marlton, NJ

Telephone: (856) 899-9767
nukephysics@comecast.net
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Michael G. Stabin, PhD, CHP

Associate Professor of Radiology and Radiological Sciences
Department of Radiology and Radiological Sciences
Vanderbilt University

Nashville, TN

Telephone: (615) 343-4628

michael. g.stabin@vanderbilt.edu
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Carol S. Marcus, Ph.D., M.D.

Professor of Molecular and Medical Pharmacology (Nuclear Medicine), Professor of Radiation
Oncology, and Professor of Radiological Sciences

David Geffen School of Medicine at UCLA

Telephone: (310) 277-4541

csmarcus(@ucla.edu
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Bill Sacks, Ph.D., M.D.

U.S. FDA officer and clinical radiologist (retired)
Green Valley, AZ

wsacks@cox.net




REFERENCES

1 _Siegel JA. Nuclear Regulatotfy Commission. Regulatton of Nuclear: Medzcme ‘Guide for
Diagnostic Nuclear Medicine. Reston, VA: Society-of Nuclear Medicine; 2001

2. Siegel JA. Nuclear Regulatory Commission Regulation of Nuclear Medicine: Guide for
Diagnostic Nuclear Medicine and Radiopharmaceutical T herapy. Reston, VA: Society of
Nuclear Medicine; 2004

3. Siegel JA, Marcus CS, and Stabin MG. Licensee over-reliance on conservatisms in NRC
guidance regarding the release of patients treated with *!I. Health Phys 93:667-677, 2007

4. Siegel JA. Tracking the origin of the NRC 30-mCi rule. J Nucl Med 41:10N-16N, 2000

5. Grigsby PW, Siegel BA, Baker S, and Eichling JO. Radiation exposure from outpatient
radioactive iodine ['*'I] therapy for thyroid carcinoma. JAMA 283:2272-2274, 2000

OUR OTHER PERTINENT PUBLICATIONS

6. Sparks RB, Siegel JA, and Wahl RL. The need for better methods to determine release criteria
for patients administered radioactive material. Health Phys 75:385-388, 1998

7. Siegel JA. Revised Nuclear Regulatory Commission regulations for release of patients
administered radioactive materials: Outpatient Iodine-131 Anti-B1 therapy. J Nucl Med 39
(Suppl): 28S-338, 1998

8. Gates VL, Carey JE, Siegel JA, Kaminski MS, and Wahl RL. Nonmyeloablative
Iodine-131 Anti-B1 radioimmunotherapy as outpatient therapy. J Nucl Med 39:1230-1236, 1998

9. Siegel JA. Outpatient radionuclide therapy. In, Radiation Protection in Medicine:
Contemporary Issues, Proceedings of the Thirty-Fifth Annual Meeting of the National Council
on Radiation Protection and Measurements, Proceedings No. 21, National Council on Radiation
Protection and Measurements, 1999, pp 187-199

10. Siegel JA, Sparks RB, and Wahl RL. An alternative to Monte Carlo in determining release
criteria for patients administered radioactive material. Response to Johnson and Barnhart. Health
Phys 77:726-727, 1999

11. Zanzonico PB, Siegel JA, and Germain JS. A generalized algorithm for determining the time
of release and the duration of post-release radiation precautions following radlonuchde therapy.
Health Phys 78:648-659, 2000

il



: - _12~Rutar FJ Augustme SC Colcher— ,;Slegel JA JacobsonDA Tempero MA Dukat— J

""" Radiation exposure to fam1ly members '] Nucl Med 42:907-915, 2001 -

Hohenstein MA Gobar LS, and Vose TM. Outpatient treatment with 13 1I—an’u Bl antlbody

" 13. Siegel TA and-Rutar.FJ. Possibilify of infernal contamination-from radionuclide- therapy R —

patients released according to 10-CFR 35. 75 RSO Magazine 6:19-23, 2001

14. Rutar FJ, Augustine SC, Kaminski MS, Wahl RL, Siegel JA, and Colcher D. Feasibility and
safety of outpatient Bexxar(R) therapy (tositumomab and Iodine I-131 tositumomab) for non-

Hodgkin’s lymphoma based on the radiation doses to family members. Clinical Lymphoma
2:164-172, 2001

15. Siegel JA, Kroll S, Regan D, Kaminski MS, and Wahl RL. A practical methodology for
patient release after tositumomab and !*!I-tositumomab therapy. J Nucl Med 43:354-363, 2002

16. Siegel JA and Sparks RB. Radioactivity appearing at landfills in household trash
of nuclear medicine patients: Much ado about nothing? Health Phys 82:367-372, 2002

17. Siegel JA, Marcus CS, and Sparks RB. Calculating the absorbed dose to others from the
radioactive patient: Line source model versus point source model. J Nucl Med 43:1241-1244,
2002

18. Silberstein EB, Alavi A, Balon HR, Becker DV, Brill DR, Clarke SEM, Divgi C, Goldsmith
SJ, Lull RJ, Meier DA, Royal HD, Siegel JA, and Waxman AD. Society of Nuclear Medicine
Procedure Guideline for Therapy of Thyroid Disease with lodine-131 (Sodium Iodide). Reston,
VA: Society of Nuclear Medicine; 2006

19. Siegel JA, Marcus CS, and Stabin MG. Licensee over-reliance on conservatisms in NRC
guidance regarding the release of patients treated with 1*!I. Health Phys 93:667-677, 2007

20. Gulec SA and Siegel JA. Posttherapy radiation safety considerations in radiomicrosphere
treatment with **Y-microspheres. J Nucl Med 48:2080-2086, 2007

21. Siegel JA and Marcus CS. Released nuclear medicine patients, security checkpoints, and the
NRC. J Nucl Med 49:41N-43N, 2008

22. Siegel JA and Silberstein EB. A closer look at the latest NRC patient release guidance. J
Nucl Med 49:17N-20N, 2008

23. Siegel JA and Stabin MG. Nuclear medicine patient release via the Moses algorithm: let my
people go. Health Physics News XXXVIII (2):14-17, February 2010

24. Siegel JA and Stabin MG. RADAR response to IAEA position statement on release of
radionuclide therapy patients. Health Physics News XXXVIII (5):6-7, May 2010




. = 7_5__2:1€Qarv_2_11h_0_ AB—J_Stabu_l MG;- gagél JA; anci_ ﬁgqtjé_aorﬁpgﬁson of pg_ln_t: 11_;1;: and- = e
o volume dose calculations for €xposure to nuclear medicine therapy patlents Health Phys i
B 100 185 190,201T e T T T ”T o s T

) X Slegel JA-and Silberstein’ EB The AEC/NRC 30 mC1 rule: regulatoryorigins-and clinical: . =- 77 0 T
S consequences for 1311 remnant ablative dosages. Thyro1d 24(11):1625-1635,2014-- e




