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International Guidelines for Pediatric Radiopharmaceutical
Administered Activities

Pediatric applications of nuclear medicine provide invaluable
information in the diagnosis and follow-up of many disorders.
However, radiopharmaceutical administered activities in children
have not been standardized in North America until recently.
Over the years, individual groups and institutions have developed

their own approaches toward determining pediatric doses. In the
past, determination of pediatric radiopharmaceutical activities relied
on several factors, including the practitioner’s experience and pref-
erence, type of study, available instrumentation, patient size, pho-
ton flux, examination time, experience in dealing with children,
and patient’s ability to cooperate. As a consequence of the lack of
standards, administered activities of pediatric radiopharmaceuticals
have varied quite broadly. It follows that the resultant radiation
exposure to children undergoing nuclear medicine examinations
also has varied quite broadly. Higher amounts of activity may not
result in improved diagnostic sensitivity or accuracy, and low
doses that do not permit an adequate examination should be con-
sidered unnecessary radiation exposure and therefore avoided (1).
To date, there have been no documented risks to the patient with

the low doses of radiation from nuclear medicine studies (2).
However, it is considered prudent and good practice to perform
these studies using the lowest amount of radioactivity that will
also ensure that the procedure has diagnostic value.
A survey of specialized pediatric hospitals in North America

revealed a rather large variation in individual protocols resulting in
a 3- to 10-fold range of administered activities among children
over the age of 1 y. Importantly, a 10- to 20-fold variation in ad-
ministered activities was found in the youngest children (3).
In recent years, there has been increasing concern about po-

tential risks to children from the use of diagnostic imaging that
applies ionizing radiation (4,5). Coinciding with this concern, the
level of interest and cooperation among pediatric nuclear medicine
experts in the development of guidelines for the administered
activity of pediatric radiopharmaceuticals has been unprecedented,
and their efforts have been fruitful.
From 2008 through 2013, several expert consensus symposiums and

workshops addressing administered doses of pediatric radiopharma-
ceuticals have been conducted during annual meetings of the Society of
Nuclear Medicine and Molecular Imaging (SNMMI), the Society for
Pediatric Radiology (with the auspices of the Image Gently Campaign),
and the European Association of Nuclear Medicine (EANM).

In Europe, early recommendations for dosing radiopharmaceuti-
cals in children and adolescents were published in 1990 (6). In
2007, a new and completely revised version of the EANM dosage
card was developed by the EANM Dosimetry Committee and the
EANM Paediatrics Committee (7,8).
In North America, the Image Gently Campaign encouraged the

formation of an expert group to overcome the lack of pediatric
guidelines and to look into the possibility of developing pediatric
consensus guidelines. Early efforts resulted in the development
and publication of the 2010 North American Pediatric Adminis-
tered Radiopharmaceutical Dose Guidelines. These guidelines were
approved by the SNMMI, the Society for Pediatric Radiology, and
the American College of Radiology (9,10).
Examination of the 2010 North American guidelines and the

2007 EANM dosage card revealed agreements and discrepancies
between their respective recommended administered activities. This
discovery provided an impetus to evaluate whether a closer agreement
between the two guidelines could be achieved. During the 2012 and
2013 EANM annual congresses, a working group including members
of both the EANM and the SNMMI met to study the possibility of
harmonizing the guidelines published by the two societies.
Although the North American and EANM guidelines use dif-

ferent models, these meetings have culminated in the development
of a set of international guidelines, also referred to as “Pediatric
Radiopharmaceutical Administration: Harmonization Guidelines.”
Twelve radiopharmaceuticals are included in the new guidelines,
and others will soon be incorporated. A modified version of the
EANM dosage card incorporating the suggested changes is now
available online (11).
These guidelines are meant to be just that and are not meant to

dictate or regulate individual practices. Appropriate selection of
the administered radiopharmaceutical activity should relate to the
patient population, available equipment, specific clinical require-
ments, and physician’s judgment. Therefore, deviation from the
administered activities listed in these guidelines should be consid-
ered appropriate when clinically indicated. Individual practitioners
may use a lower administered activity if their equipment or soft-
ware permits them to do so (12–14). Under special circumstances,
higher administered activities may be required in certain patients
under the direction of the nuclear medicine physician (1,15).
As new technologies and applications of nuclear medicine evolve,

these groups should continue to meet to refine and update the
guidelines. Because data on the biokinetics and dosimetry of
commonly used radiopharmaceuticals in pediatric nuclear medi-
cine are missing, we should focus in the next few years on ob-
taining more and better data on image quality, biokinetics, and
dosimetry as a basis for further improving the recommendations
for administered activities (16,17).
This evolved approach should hopefully lead to a broad opti-

mization of pediatric radiopharmaceutical administered activities.
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Application of the guidelines will allow many pediatric nuclear
medicine patients to receive radiopharmaceutical doses lower than
those traditionally given, resulting in an overall reduction of radiation
exposure in these patients.
We hope that the release of these new harmonized dosage

recommendations will bring about a higher level of unification
within the practice of pediatric nuclear medicine around the globe.
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