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(310)277-4541 
(310) 552-0028 
csmarcus@ucla.edu 

Re: Docket ID NRC-2017-0094. Patient Release Program. Fed. Reg. 82(68) 11 Apr. 17: 
17465-17467. 

Dear Ms. Bladey: 

Thank you for the opportunity to comment on this subject. 

Before I get to specific answers to the questions posed, I would like to make some 
general comments to educate those at NRC who were not part of the original rulemaking 
that resulted from my petition to scrap the nonsensical "30 mCi Rule" and substitute a 
dose-based rule in accordance with 10 CFR Part 20.1301(c). When NRC lowered the 
public exposure dose from byproduct material activities from 500 mrem/y to 100 mrem/y 
it was not because there was any harm at 500 mrem/y. No valid scientific study has ever 
shown harm at 500 mrem/y. It was lowered to 100 mrem simply because it seemed 
feasible to do so. Realizing that certain activities might justify keeping the 500 mrem/y 
exposure dose, 20.1301(c) was added to the new Part 20. After a nearly seven year war 
between the NRC staff, management, lawyers, and antinukes on one side, and the nuclear 
medicine community, competent radiation scientists, the ACMUI, and Commissioner E. 
Gail de Planque on the other, 10 CFR 35.75 was finally created. During those seven 
years nearly all the issues in this requested information and comment were exhaustively 
debated and discussed. Now, twenty years after 35.75 was published, NRC appears to be 
pretending that these are new issues. They aren't. The person who appears to be in 
charge of this, Donna-Beth Howe, has been ardently fighting the petition to create this 
rule and the rule itself for nearly 27 years, and also appears to be in charge of Appendix 
U, the guidance for this rule. Appendix U in all its iterations is a disaster, as explained in 
a comment letter submitted January 6, 2017 by Michael Stabin, Jeffry Siegel, myself, and 
Bill Sacks. The Commission needs to reconsider her role in the Medical Program. 
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A. Development of an Activity-Based Patient Release Threshold: Should the NRC 
develop an activity-based patient release threshold? 

The answer is a resounding NO!! NRC had a 30 mCi activity limit for many years, based 
upon the old AEC limit. No scientific basis was ever found for the AEC limit, or the 
NRC limit. No one at NRC or in the regulatedcommunity could figure out where it came 
from. It cost a fortune. Patient's had to be inpatients in private rooms with private 
bathrooms for a number of days, and it was completely unnecessary. That is why the rule 
was changed to an absorbed dose-based rule, at a dose limit that is exceedingly low and 
not hazardous to anyone, including embryos, fetuses, and small children. 

The benefit to the patient being released is that he/she can live a more-or-less normal life, 
taking care not to be in close contact with others for several days, instead of being in 
solitary confinement in a hospital. The benefit to the patient being released is that he/she 
saves thousands of dollars in inpatient bills that do not have to be paid. The benefit to the 
patient's family members is that they have the company of their loved one, and are not 
deprived of wanted items because of a huge bill for unnecessary inpatient isolation that is 
inappropriate. For members of the general public, who are not family members, and do 
not even know the patient, their radiation exposure is very low and of no harm 
whatsoever. Their benefit is that their tax money does not go to paying the hospital bills 
of indigent patients who do not need to be hospitalized, and their health insurance 
premiums are a bit lower because the insurance company is not paying for unnecessary 
hospitalizations. 

B. Clarification of the Time Covered by the Current Dose Limit in 10 CFR 35. 75(a) for 
Releasing Individuals. Should the NRC amend the regulations to clarify the time frame 
for the current dose limit in 10 CFR Part 35. 75(a)for releasing individuals? For 
example, should the regulations explicitly state that the criterion is a per year limit? 

NO, the NRC should not amend the regulations. 

The issue of a per dose limit or a per year limit was exhaustively discussed by members 
of the ACMUI and the NRC when 35.75 was being promulgated. What NRC finally 
came to realize is that a per dose limit is more or less a yearly limit anyway because 
thyroid cancer patients generally receive large therapy doses ofNaI-131 no more often 
than yearly; most get only one dose over their lifetime. While 10 CFR 35.75 applies to 
therapy radionuclides other than I-131 (such as Sm-153, Sr-89, Y-90, Lu-177, and Ra-
223), none have gamma or x-ray emissions at high enough energy or sufficient frequency 
or are given at high enough activities to be an issue at all, even though some of the 
therapies with these other radionuclides may be given more than once a year. 

At the time the ACMUI met with the NRC (I was on the ACMUI at that time) we talked 
about the impossibly difficult and terribly expensive job of trying to keep track of every 
person who might be near a treated outpatient on a yearly basis. And to what end? These 
doses are very low and absolutely harmless. A dose ten times 500 mrem is still not 
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associated with harm in any valid scientific study, although we now are in a hormetic 
range where there is benefit, not harm. 

This Federal Register article is slanted to give the impression that there is confusion over 
whether the 500 mrem dose is a per procedure dose or a yearly dose. There is no 
confusion, and there never was. The 500 mrem limit is per procedure. The NRC is 
not being truthful. 

C. Appropriateness of Applying the Same Limit on Dose from Patient Exposure to All 
Members of the General Public. Should the NRC continue to apply the same dose 
criteria of 5 mSv (0.5rem), to all members of the general public, including family 
members, young children, pregnant women, caregivers, hotel workers, and other 
members of the public when considering the release of patients? 

YES, the NRC should continue to apply the same dose limits to all members of the 
general public. 

This issue was considered by the members of the ACMUI and the'NRC and it was 
decided that that dose was so low that no further lowering made any sense. In addition, 
lowering it for certain groups would also destroy the rule. How could you know that a 
woman of childbearing age was definitely not pregnant? But that, of course is the goal 
here. Donna-Beth Howe wants to make this rule so hopelessly convoluted and work 
intensive that no one would use it. Why wasn't this obvious to Mr. Collins? 

It is high time that the NRC stopped their big lie of suggesting that every tiny bit of 
radiation can kill you. It's not true, it never was, and considering the enormous 
amount of valid scientific data showing that it is not true, the NRC should stop this. 

Background radiation.levels in Denver, CO are about 550 mrem/y. Embryos get it, 
fetuses get it, small children get it, older children and adults get it, caregivers get it, 
and hotel workers get it, and they get it every year. Where are the data showing 
harm? Colorado is usually tied for the third lowest cancer death rate in the United 
States. The NRC should stop babbling scientifically worthless junk and stick to valid 
scientific data. Declared pregnant women radiation workers are limited to 500 mrem 
during their pregnancy. Radiation workers under 18 years of age are limited to 500 
mrem/y. Does NRC have data showing harm to those embryos, fetuses, and children? If 
not, cut it out. 

D. Requirements for Releasing Individuals Who Are Likely to Expose Young Children 
and Pregnant Women. Should the NRC include a specific requirement for the release of 
a patient who is likely to expose young children or pregnant women to doses above the 
public dose limit? -

NO! NRC should not include any specific requirements in these cases. This question is 
redundant considering the issues in C. It's the same issue, with the same answer. 
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1. 

In addition to the fact that 500 mrem is an insignificantly low dose, multiple studies have 
repeatedly shown that when family members are badged, their radiation absorbed doses 
are generally far below the 500 mrem limit already. Doesn't NRC read the literature? 

E. Requirement for Timely Discussion With the Patient About Patient Isolation to 
Provide Time for Licensee and Patient Planning. Should the NRC have a specific 
requirement for the licensee to have a patient isolation discussion with patients in 
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sufficient time prior to the administration to provide the patient time to make isolation 
arrangements or the licensee to make plans to hold the patient, if the patient cannot be 
immediately released? 

NO! The NRC should not have any requirement, specific or otherwise. 

This is not an issue that was discussed at the time of the rulemaking. First of all, what is 
this "isolation" nonsense? The patients do not need to be isolated if they are treated as 
outpatients, and there is nothing about isolation in 10 CFR Part 35.75. This is a 
disgusting NRC lie. It assumes a requirement for isolation that absolutely does not exist. 
It would appear that the staff and management at NRC who reviewed this Federal 
Register article have no idea how to perform dose calculations from radioactive patients 
to members of the public, and do not even understand the inverse square law. Shame on 
theNRC! 

Competent nuclear medicine physicians take into account the patient's home environment 
when deciding when and what to advise the patient. If the patient has a baby or young 
child at home who requires significant care and closeness, the nuclear medicine physician 
talks to the patient well in advance about having someone else take care of the baby or 
young child, either in the home or elsewhere (with grandma, an aunt, or a friend, for 
example). Otherwise, discussions are rather simple and involve telling the patient to keep 
their distance, as though they had a bad cold. They are also told to sleep alone for a 
period of time. They are told about not sharing cups, glasses, etc., because of radioactive 
material in their saliva, and of not splashing urine near the toilet (men should urinate 
seated). There are other general caveats, but a long lead time is not needed. If the patient 
cooks, she needs some disposable gloves because the I-131 comes out in her sweat. This 
is part of the practice of medicine and is what competent nuclear medicine physicians 
do. 

However, in its greed for User Fees, the NRC sells therapy licenses to many physicians 
who are not competent. They are "qualified" by NRC's highly questionable 
requirements, but not competent. Many of them tell their technologists to take care of all 
aspects of therapies, and technologists are not qualified or competent to do so. This is 
basically practicing medicine without a license. The patients of these physicians are the 
ones who complain, and they are correct to do so. The answer is not to make new 
regulations. The answer is to take the therapy licenses away from the incompetent 
doctors, and improve the requirements for licensure. 
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This whole question is a practice of medicine issue, and the NRC is thoroughly 
incompetent here. NRC has created this problem with loose licensing, and new 
regulations are absolutely not the answer. Fixing whom NRC licenses is the answer. 

F. Requirement to Ensure Patients Are Given Instructions Prior to the Procedure. 
Should the NRC explicitly include the time frame for providing instructions in the 
regulations (e.g., the instructions should be given prior to the procedure)? 

NO! The NRC should not explicitly include a time frame for providing instructions. 

This is basically redundant, and the discussion in E. covers it. The appropriate time 
frame for providing instructions is patient specific, and is a practice of medicine issue. If 
patients in certain practices are not given appropriate instructions in a timely manner, 
take away the physician's therapy license. Don't make dumb, one-size-fits-all 
instructions for everyone that don't fit all. 

Thank you for the opportunity to comment on this abominable Federal Register request. 
Do your homework, Mr. Collins---this is disgusting. Do you really think that busy 
physicians should w~ste their valuable time on such vicious and deceptive nonsense? 

Sincerely, 

Carol S. Marcus, Ph.D., M.D. 

Professor of Molecular and Medical Pharmacology (Nuclear Medicine), of Radiation 
Oncology, and of Radiological Sciences 
David Geffen School of Medicine at UCLA 

Member of the ACMUI 1990-1992, 1992-1994 
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January 6, 2017 

Cindy Bladey 
Office of Administration 
Mail Stop: OWFN-12-H8 
U.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 1 and published 
by the Society of Nuclear Medicine (now the Society of Nuclear Medicine 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,3 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 ofrevised 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 



estimates, especially since valid data exist to "calibrate" parameter values and improve the 
accuracy of dose estimation. But, this appendix does not use such data and instead all the dose 
estimates are highly inflated and therefore of limited value. 

In 1997, the NRC amended its regulations pursuant to 10 CPR 35.75 concerning the criteria for 
the release of patients administered radioactive material. The new criteria authorized patient 
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 demonstrate compliance with this dose limit by either: (a) using the provided 
default table for activity (e.g., <33 mCi for 131I) or dose rate at 1 meter (e.g., <7 mrem/h for 131I), 
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 Na131 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 75Se to 790 mCi for 188Re (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 Na131 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 CPR 35.75, is essentially resurrected in guidance for Na131 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,4 

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 oflsotopes (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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criticism of this practice "reflects a misunderstanding of the guidance." Pursuant to SECY-12-
0011, "Data Collection Regarding Patient Release," dated January 25, 2012, "The patient release 
rule is dose-based, and only requires licensees to show that they are releasing patients in a 
manner that complies with the rule. Licensees may use any method of calculation they wish in 
showing compliance, using any parameters and assumptions they deem appropriate ... " Further, 
while the patient release rule has no 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 ofNRC 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 Na131I- 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 3 0 patients who received outpatient 131 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). 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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expose another individual to a dose of 5 mSv, consider a thyroid cancer patient being treated 
with Na131 I. Based on the guidance-acceptable parameter values, the releasable administered 
activities would be 33 mCi and 221 mCi for the default and patient-specific approaches, 
respectively. The 6.7 times greater activity using the patient-specific approach is more realistic, 
but because it employs a fictitious nonvoid period and does not account for patient attenuation, 
the estimated dose per unit activity is still too high and, concomitantly, the activity value per unit 
dose is still too low, as we have reported.3 

The recommended NUREG method for calculation of internal dose (equation B-6) uses an 
assumed fractional intake of 10-5 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,3 "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 Na131I 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 umecognized 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.3 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 thatfor 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 1 o-6 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 

4 



the internal dose component is irrelevant, as the calculations in example 4 indicate - even though 
the internal dose component is only 3% of the external dose in this example, when added to the 
external dose of 5 mSv (the fictional dose predicted for a 33-mCi administered 131I activity per 
"default" Table U-1), the total dose exceeds the 5 mSv dose limit thus placing the licensee in 
violation of 10 CFR 35.75. 

Taking all this unfounded and self-contradictory conservatism into consideration, guidance 
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 inlO 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 

5 



can be placed in a regular hospital room with no NRC-mandated procedures or precautions 
necessary - guidance is silent on this issue. 

2. NRC says, "Although the regulations are not explicit, licensees should consider implementing 
the 5 mSv [0.5 rem] as an annual limit for multiple administrations during a calendar year." 

This issue has already been discussed at length. Making 5 mSv a yearly limit imposes 
significant paperwork on licensees: if patients are treated in other institutions, this may produce 
HIP AA 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 proh,ibit 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 ACMUI' 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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overconservatism is "acceptable" for guidance as it provides licensees incorrect information that 
obviates their meaningful compliance with 10 CFR 35.75. 

We would be happy to lend our expertise to NRC in order to appropriately revis.e the draft 
Appendix U for the benefit of patients, their families, and licensees. 

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 
nukephvsics!@.comcast.net 

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 

(};!IJu,#/j 

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 
csrnarcus(G),ucla.edu 

Bill Sacks, Ph.D., M.D. 
U.S. FDA officer and clinical radiologist (retired) 
Green Valley, AZ 
wsacks!@.cox.net 
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~ CAROLS. MARCUS, Ph.D., M.D. 

MAILING ADDRESS: 1877 COMSTOCK AVENUE 
LOS ANGELES, CA 90025-5014 

March 30, 2017 

Darlene Metter, M.D., F.A.C.R. 
Prof. of Radiology and Family and Commlinity Medicine 
UT Health 
San Antonio, TX 

Dear Dr. Metter: 

PHONE: 
FAX: 
E-MAIL: 

(3 IO) 277-4541 
(3 IO) 552-0028 
csmarcus@ucla.edu 

Thank you for including me in your request for comments from the medical community 
regarding NRC's training and experience requirements for practicing bits and pieces of 
nuclear medicine. I was myself an ACMUI member for two terms, from 1990-1994, and 
have been through multiple iterations of NRC's T &E requirements for nuclear medicine. 

Let me begin with a theoretical story to make my point. 

Let us imagine that Dr. Brown takes a two week course in how to perform 
appendectomies and then goes to his hospital administrator wanting practice privileges to 
perform appendectomies. The hospital administrator agrees. Dr. White takes a two 
month course in how to perform hernia repairs, and asks the same hospital administrator 
for practice privileges to perform hernia repairs. The hospital administrator agrees. Dr. 
Black takes a one month course in how to perform cholecystectomies, and asks the same 
hospital administrator for practice privileges to perform cholecystectomies. The hospital 
administrator agrees. Dr. Green takes a four month course in how to perform 
lumpectomies and mastecfomies, and asks the same hospital administrator for practice 

/ 

privileges to perform lumpectomies and mastectomies. The hospital administrator 
agrees. Drs. Brown, White, Black, and Green are family practice physicians, and when 
any of their patients come in with need of any of these procedures, they recommend 
themselves or each other to perform them. There was a board certified general surgeon 
on staff, but as his bread and butter business began melting away, he left and went 
elsewhere to practice. One night there is a terrible auto· accident, and severely injured 
victims are brought to the hospital. There is no general surgeon available to help these 
patients, and they die. This is theoretical of course, because physicians are not given 
practice privileges to practice bits and pieces of general surgery. Generally 
speaking a physician must be board certified in general surgery to get practice 
privileges in general surgery. He/she may opt to specialize in breast surgery, or 

_,endocrine surgery, etc., but must be educated, trained, and experienced in all of 



general surgery. He/she may then opt to generally restrict his/her practice any way 
he/she wishes to do so. 

2 

This is generally the case with all medical specialties. One cannot become a cardiologist, 
endocrinologist, pulmonologist, infectious disease expert, nephrologist, etc. without first 
becoming a general internist. Medical education, training, and experience start out 
broadly, and then become subspecialized. This is true of all medical specialties except 
nuclear medicine, and to my knowledge, only in the United States. What happened in 
the United States to cause a Balkanization of nuclear medicine? 

Part of the story is historical, part is political, and part is economic. Nuclear medicine 
began in the United States in 1936 with the use of P-32 sodium phosphate to treat 
polycythemia rubra vera. Before WWII, radionuclides were accelerator produced and 
their medical use was not regulated by anyone except generally byState Boards of 
Medicine. After WWII ended, I-131 sodium iodide was produced in the Oak Ridge 
reactor and became available for treating hyperthyroidism and differentiated thyroid 
cancer. Due to the fact that .there was no specialty called "nuclear medicine", the 
fledgling Atomic Energy Commission ran a two week course in how to use I-131 sodium 
iodine to treat hyperthyroidism and differentiated thyroid cancer, and established an 
Advisory Committee on Medical Uses of Isotopes (ACMUI) to determine what 
radiopharmaceuticals could be used by physicians fo diagnose and treat which conditions. 
At that time the FDA did not regulate radiopharmaceuticals (they didn't until 1975). 
When the Atomic Energy Commission was divided up into what became the Department 
of Energy (DOE) and the Nuclear Regulatory Commission (NRC), the ACMUI was 
retained by the NRC. When nuclear medicine finally became established as a board 
certifiable specialty, the NRC asked the ACMUI ifNRC should restrict nuclear medicine 
licensure to physicians board certified in nuclear medicine. Due to the fact that there 
were many physicians practicing nuclear medicine who didn't take the early boards, the 
ACMUI decided again,st recommending a requirement for board certification in nuclear 
medicine in order to be licensed to practice it. As time went on, more and more board 
certified nuclear medicine physicians took positions in hospitals and in private practice. 

The downturn in the building of nuclear power plants took place after the Three Mile 
Island accident in 1979, and the NRC looked to medicine to increase its regulatory 
activities. Then Congress put a User Fee provision into a law and the NRC had to raise 
its whole operating budget with User Fees, except for International Programs, which at 
the time was about 10% of its budget. The User Fee requirement stated that each class of 
NRC licensees had to take care of its own regulatory program. NRC could not use User 
Fees from the nuclear power side to fund its medical program, for example. NRC had 
hired many employees for its medical program, and its medical User Fees were high. 
The next year NRC tried to raise the fees even higher, and the nuclear community went to 
Congress and complained bitterly. The House Oversight Committee told NRC it could 
not raise its Medical User Fees. 

The NRC was faced with two choices: lay off extraneous staff to keep the User Fees low, 
or sell more radioactive materials licenses in the medical sector to support its bloated 
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bureaucracy. It doesn't take a rocket scientist to figure out what happened. NRC started 
chopping up nuclear medicine into bits and pieces and selling more licenses, But the 
perfect storm occurred when Congress started putting the squeeze on hospital 
reimbursement. Hospital administrators were forced to cut costs wherever possible. So 
as cardiologists could be licensed to do nuclear cardiology, and diagnostic radiologists 
could be licensed to do diagnostic imaging, and radiation oncologists could be licensed to 
do nuclear medicine therapy, the hospital administrators insisted that they do so and then 
laid off their board certified nuclear medicine physicians, or did not replace them when 
they left or retired. Today there are very few positions for board certified nuclear 
medicine physicians in the United States except for academic medicine. Most places will 
not take on a nuclear medicine physician unless they are also board certified in diagnostic 
radiology. Fewer medical school graduates choose nuclear medicine as a specialty, and 
nuclear medicine residency programs are decreasing. While the field is in good shape, 
the specialty is dying. And because of all this, the quality of nuclear medicine is often 
poor. Many radiologists and cardiologists expect their technologists to practice nuclear 
medicine, even to the point of reading out the scans, and no technologist is capable of 
practicing nuclear medicine. The NRC, which purportedly increased its regulation of 
nuclear medicine to keep America safe, has been the driving force in decreasing the 
safety of American patients by imposing poor quality nuclear medicine practice on 
them. The patients are not endangered by the radiation in nuclear medicine. They are 
endangered because the studies are not optimally varied for individual patients with 
differing diagnostic questions, because the "nuclear medicine" physician does not even 
see the study until the end of the day when the tech has decided on the procedure and the 
patient is gone. The creativity in devising diagnostic nuclear medicine studies to get at 
difficult problems is gone. Many diagnostics procedures are misread or incompletely 
read. Most research and development in the United States is gone---just look at the 
Journal of Nuclear Medicine and see how most of the papers are coming in from other 
countries. Nuclear medicine technologist training programs run by nuclear medicine 
departments in hospitals are closing---the diagnostic radiologists have no interest and 
little expertise to keep them going. 

So what do we do to fix this? First, the NRC has to understand that the only function of 
its overbearing regulatory program in nuclear medicine is to create meaningless work for 
its useless bureaucrats. So, it needs to unbudget 90% of its medical program (including 
licensing) staff and management, dump virtually all its regulations and license conditions, 
and not license any new physicians to practice any kind of nuclear medicine unless they 
are board certified in nuclear medicine, with a few exceptions to take care of underserved 
areas until the supply ofboard certified nuclear medicine physicians catc;hes up with 
demand. After ten years, no more exceptions. At that point NRC's regulatory program 
for nuclear medicine and medical research should' shut down. The standard of medical 
practice is determined by the board certified nuclear medicine physicians and their 
societies, just like any other medical specialty. Nuclear medicine is the safest medical 
specialty there is and the very minimal regulation it needs can go to the states, generally 
through their medical boards. Federal entities can be regulated by the states in which 
their facilities occur, and if out of the country, can contract with any state for regulatory 
services if they need it, which I doubt. 



In 1995 the National Academy of Sciences Institute of Medicine (NAS-IOM) studied 
NRC's medical program with a contract paid for by the NRC. The NAS-IOM 
determined that NRC's medical program (including radiation oncology) was so 
dysfunctional, and such a danger to patients, that it recommended that Congress remove 
NRC's statutory authority in all of medicine and medical research. Obviously NRC 
never gave them another contract in the medical area. It's time that the excellent 
perceptions of the NAS-IOM were followed. 

Obviously if the ACMUI suggests this to the medical program staff and management the 
staff will stop calling ACMUimeetings. This has to be determined by the 
Commissioners and the Congress. And it's high time it was done. 

Thank you for your attention and consideration. 

Sincerely, 

Carol S. Marcus, Ph.D., M.D. 
Prof. of Molecular and Medical Pharmacology (Nuclear Medicine), of Radiation 
Oncology, and of Radiological Sciences, David Geffen School of Medicine at UCLA 
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