Human Subjects Committee (HSC) Guidelines for 

Reviewing Protocols Involving the Use of Ionizing Radiation

Introduction

Ionizing radiation is radiation that can produce charged particles (ions) in its interactions with matter.  These charged particles can cause damage to atoms and molecules in living cells and tissues.  At Berkeley Lab, human subjects are exposed to ionizing radiation when participating in medical imaging research utilizing radiolabeled tracers.   

Berkeley Lab has an Institutional Review Board, the Human Subjects Committee (HSC), which is primarily responsible for safety review for Berkeley Lab human subjects research. Berkeley Lab also maintains a Radioactive Drug Research Committee (RDRC) which is authorized by the Food and Drug Administration (FDA) to review the use of experimental radiopharmaceuticals in human subjects.  However, the RDRC’s purview does not extend to radiopharmaceuticals which are FDA licensed, covered by an FDA Investigational Drug Exemption (IND), or listed in the United States Pharmacopeia.  Radiation safety review for these compounds remains the responsibility of the HSC.

In 1997 the precursor to the HSC, the advisory Human Subjects Quality Assurance Committee (HSQAC), agreed to apply the FDA’s radiation dose limits for RDRCs (21 CFR 361) to all Berkeley Lab protocols involving radiation that did not offer a significant prospect of direct benefit to the subject.  Any protocols in which the radiation doses exceeded the FDA limits were to be submitted to the Berkeley Laboratory’s RDRC for review.  After consulting with the RDRC in such cases, the HSC/HSQAC would evaluate the risk/benefit ratio and make its recommendations.  The FDA radioactive drug dose limits have proven to be a useful guide to the HSC in reviews of protocols employing radioactive tracers.   

The same procedural review considered the issue of expressing risks from radiation in language that is informative and meaningful to prospective subjects. It was agreed that the HSC/HSQAC would recommend standardized radiation risk language for consent forms which was based on the comparison to either background radiation or standard medical procedures.  

In 2000, the HSQAC determined that further improvement in its review of protocols involving radiation but not subject to RDRC review was warranted.  This decision was driven in part by the realization of the complexity of the nature of radiation and its effects on living beings, and by the fact that the computation and verification of radiation doses required specific training in physics and a knowledge of biochemistry and physiology.  It was agreed that the dosimetry in research protocols involving the use of radiation in human subjects should be validated by an independent radiation dosimetry expert. 

Purpose

The purpose of this document is to identify guidelines for HSC review of protocols involving radiation exposures to human subjects.   These guidelines include:

1) For studies which do not offer a significant prospect of direct subject benefit, maximum doses;

2) Consent form language expressing the risks from radiation in language which is informative and meaningful to human subjects; 

3) A procedure for validating researcher dosimetry calculations. 

                                                                                                                                                                                                                                       Scope 
These guidelines apply to research protocols coming before the HSC which involve exposing human subjects to radiation, but do not fall within the purview of the RDRC.  The guidelines apply primarily to those protocols in which the radiation exposures to human subjects are the result of tracers administered as part of diagnostic tests.  The evaluation of radiation doses given human subjects for therapeutic purposes lies outside the scope of this document.  

Procedure and Policy

Maximum doses for studies not offering a significant prospect of direct subject benefit.

In evaluating radiation risks to research subjects the FDA radiation dose limits for radioactive drugs (21 CFR 361.1(b)(3)) are used. Under no circumstances may the radiation dose to an adult research subject from a single study or cumulatively from a number of studies conducted within one year be generally recognized by the HSC as safe if such dose exceeds the following values:  for whole body, active blood-forming organs, lens of the eye, and gonads, 3 rem for a single dose and 5 rem for annual and total dose commitment.  For other organs, the limits are 5 rem for a single dose and 15 rem for annual and total dose commitment.  For research subjects under 18 years of age the radiation dose shall not exceed ten percent of the limits given above. 

Protocols calling for doses exceeding these limits will be submitted to the RDRC for advisory review, with the RDRC tasked to validate the dosimetry and provide an assessment of the risk:benefit ratio of the protocol. In the review of every protocol, however, it remains the HSC’s responsibility to evaluate the radiation risks; to consider alternate procedures; to understand the potential benefits to the individual subject and to society; and to reach decisions regarding the approval of the proposed research.

Consent form language expressing the risks from radiation in language which is informative and meaningful to human subjects 

In the search for more effective consent form language describing the risks due to radiation no solution was found or crafted which was unquestionably superior to others.  It is clear that for most human subjects listing the radiation dose in absorbed energy units is neither helpful nor sufficient.  A reasonable solution is to provide researchers a choice of consent form statements giving equivalent dose comparisons.  One choice, particularly appropriate to very low doses, is to compare the radiation dose to human subjects with the annual environmental backgound radiation. The second choice is to compare the radiation dose incurred by human subjects to the dose from common diagnostic radiologic studies, such as a chest x-ray. A third possibility would be to compare the dose with the occupational or non-occupational radiation dose limits set by the federal government.  Other choices may be suitable, depending on the nature of the research study and the magnitude of the radiation exposure to the subjects.  

In all cases a statement should be included to the effect that although any radiation exposure is potentially harmful, the long-term risks from radiation exposures during the study are small and difficult to measure.   Even with the best available guidelines, researchers will continue to be challenged to produce meaningful and informative radiation risk statements for their consent forms.   Sample consent form language is appended.

A procedure for validating researcher dosimetry calculations. 

The Laboratory Director or designee shall appoint a radiation dosimetry expert as a standing consultant (Dosimetry Consultant) to the HSC. The Institutional Official of the Human Subjects Protection Program is the standing designee.  In response to HSC requests, the Dosimetry Consultant will validate calculation of the radiation doses incurred by human subjects under the protocol;  confirm that these doses fall within the guidelines established by 21 CFR 361.1(b)(3);  and respond to other specific requests and answer questions the HSC may ask.   With this information the HSC should be in a better position to conduct adequate protocol reviews. In the review of every protocol, however, it remains the HSC’s responsibility to evaluate the radiation risks; to consider alternate procedures; to understand the potential benefits to the individual subject and to society; and to reach decisions regarding the approval of the proposed research.

	Organ
	Dose Limit Per Study* (rem / gy)
	Dose Limit Per Year (rem / gy)
	Comparator

	•
Whole body

•
Active blood forming organs, lens of the eye, gonads

•
Other organs
	≤1 rem (10mSv)
≤1 rem /  gy

≤1.5 rem /   gy
	≤1.5 rem (15mSv)

≤1.5 rem /  gy

≤5 rem /   gy
	Background radiation

	•
Whole body

•
Active blood forming organs, lens of the eye, gonads

•
Other organs
	≤3 rem /   gy

≤3 rem /  gy

≤5 rem /   gy
	≤5 rem /   gy

≤5 rem /  gy

≤15 rem /   gy
	Background radiation plus, for organ(s) receiving target doses, a nuclear medicine scan with a dose similar to the target organ(s)

	•
Whole body

•
Active blood forming organs, lens of the eye, gonads

•
Other organs
	>3 rem /   gy

>3 rem /  gy

>5 rem /   gy
	>5 rem /   gy

>5 rem /  gy

>15 rem /   gy
	To be determined on a case by case basis


*For the purposes of this table, a ‘study’ is defined as all the scans performed in close proximity in time as part of single research exercise.  If two PET scans are performed on one day, and third scan on the day after, that would be considered one ‘study’.
Sample Consent Form Statements

For the effective whole body dose equivalent of 1000 mrem or less (per study):  

The amount of radiation you will be exposed to is relatively small and falls within the guidelines set by the Food and Drug Administration (FDA) for research. It is equivalent to [express as __ times or % of] the amount of natural environmental radiation the average person in the United States receives annually. Such doses of radiation may conceivably be harmful, but the risks are so small that they are difficult to measure.

For whole body effective dose equivalent of 1000 – 3000 mrem (per study)
The amount of radiation you will be exposed to is relatively small and falls within the guidelines set by the Food and Drug Administration (FDA) for research. For example, the kidneys and bladder will receive about the same exposure to radiation as they would during a [give relevant example, i.e., a kidney x-ray (pyelogram)].  Such doses of radiation may conceivably be harmful, but the risks are so small that they are difficult to measure.  If you have been exposed to lots of radiation, you should not consent to this test until you have discussed the matter with your doctor.

Note: The average exposure in the United States, from natural sources of radiation (mostly cosmic radiation and radon), is 300 millirems per year at sea level. Radiation exposure is slightly higher at higher elevations; the exposure in Denver averages 400 millirems per year.3
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