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The Latin America and Caribbean (LAC) region is one of 5
United Nations (UN) Regional Groups, and its members
compose 17% of all UN Member States (MS). It is one of

the most urbanized regions in the world, with .80% of the popu-
lation concentrated in urban areas, and represents about 8.4% of
the world’s population. Literacy is .91%, the global life expec-
tancy is 75.2 years on average, the median age is 31 years, and the
average annual population growth rate is 1.1% across the region.
Current health expenditure as a percentage of gross domestic prod-
uct (GDP) is 8.02% (range, 1.18%–11.7%) (1). In LAC, several
factors have contributed to the decline in communicable diseases
(CDs), but noncommunicable diseases (NCDs) are on the rise.
These factors include demographic changes with an increase in
life expectancy, lifestyle and environmental changes, and econom-
ic factors, among others (2). According to the Pan American
Health Organization (PAHO) and the World Health Organization
(WHO), the most prevalent NCDs (cardiovascular diseases,
cancer, chronic respiratory diseases, and diabetes complications) are
the leading causes of death in the region, resulting in 7 times more
deaths than from infectious diseases. Overall, the age-adjusted mortali-
ty rate from NCDs is 441.3 per 100,000 population (2,3).
NCDs are currently a threat to economic growth and develop-

ment for many nations, especially low- and middle-income coun-
tries (LMICs). According to WHO, a clear relationship is evident
between premature NCD mortality and country income levels; in
2016, 78% of all NCD deaths and 85% of premature adult NCD
deaths occurred in LMICs (2,3). Although the decline of infectious
disease rates can be attributed to the success of public policies,
health impacts associated with NCDs are not always reflected in
the health system infrastructures of countries. Collectively, NCDs
are the leading cause of preventable and premature mortality in
LAC and responsible for significant—often catastrophic—out-of-
pocket health expenditures for individuals and families. These
costs exceed the ability of most public health care budgets to meet
the demand for nuclear medicine (NM) examinations and
treatments, given that most indications are related to NCDs. In ad-
dition, Latin America is among the regions significantly affected

by the COVID-19 pandemic, which has exacerbated challenges in
already overburdened health systems and impacted the manage-
ment of patients with NCDs (4).
On September 25, 2015, at the Summit on Sustainable Develop-

ment, the 193 MS of the UN unanimously adopted Sustainable
Development Goals (SDGs) to improve the health status of vulner-
able populations by ensuring universal and equitable access to
quality health care, emphasizing the intention to significantly
reduce the impact of both CDs and NCDs. Target 3.4 aims “to
reduce premature mortality from NCDs by one-third through
prevention and treatment by 2030” (5). Achieving this goal will
require innovative health-for-all approaches and policies that link
and synergize global efforts to reduce inequities, improve the
world economy, and enhance national development. Today, most
LAC nations are classified as middle-income countries, but signifi-
cant heterogeneities are identified across different development
indicators. Cross-country disparities in well-being at a given level
of GDP per capita are glaring in LAC. Like most nations with
emerging economies, LAC countries face great inequities in access
to public services, a trend that has been consistent despite positive
performance of GDP per capita during the last decade (6). This
has translated into high mortality from NCDs, and the impact of
the ongoing COVID-19 pandemic in health indicators is yet to be
fully evaluated. Reversing mortality trends from NCDs in these
subregions represents a major challenge, as well as an opportunity
to target SDG 3 “Good Health and Well-Being.” NM techniques
can significantly contribute to the achievement of SDG 3.4, espe-
cially within the context of personalized health care according to
contemporary standards. The purpose of this review prepared by
the International Atomic Energy Agency (IAEA) is to evaluate
and report on development of NM in the LAC region over a
6-year period (2014–2020).

Data and Analysis

An analysis of data collected throughout 2020 on the status and
growth of NM in the countries of the LAC region was carried out
by the Nuclear Medicine and Diagnostic Imaging Section of the
IAEA and compared to that collected by the IAEA in 2014 and
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published in 2015 (7). For this analysis, we include data from the
21 countries that are part of the Regional Cooperation Agreement
for the Promotion of Nuclear Science and Technology in Latin
America and the Caribbean (ARCAL; referred to here as LAC).
Data were collected from different sources, including from NM fa-
cilities and professionals; reports by participants at relevant IAEA
meetings, expert missions, and consultancies; official data reported
by MS and their facilities; and a thorough review of the literature.
Data were compiled in the IAEA Nuclear Medicine Database
(NUMDAB) and the Medical Imaging and Nuclear Medicine Global
Resources Database (IMAGINE). NUMDAB includes data on the
status of NM practices worldwide, with data on individual NM facil-
ities, their personnel, equipment, and use of isotopes and radiophar-
maceuticals (8). IMAGINE includes comprehensive data on medical
imaging and NM resources, as well as information on infrastructure
from .170 countries and territories (9). Both databases were de-
signed to collect information on the availability of relevant resources
in MS to support a comprehensive, evidence-based, and strategic ap-
proach for a systematic data validation process. The categories ana-
lyzed include equipment, radiopharmacy infrastructure and availabil-
ity of radiopharmaceuticals, human resources, educational programs,
geographic distribution of resources, types of procedures, and

implementation of quality management systems. Changes are ex-
pressed in absolute numbers, percent change, and compound annual
growth rate (CAGR), where appropriate.

Findings

Technology (Table 1)
Overall, the number of gamma cameras (GCs), including

SPECT and hybrid SPECT/CT, increased by almost 2-fold (93%)
between 2014 and 2020, from 1,231 to 2,376, representing a
CAGR of 11.58%. A significant increase was especially observed
in hybrid instruments (82.8%). Most countries indicated an in-
crease in the total number of GCs; however, there was a decrease
in Chile, where an increase in the number of SPECT/CT units was
registered (replacing more than 1 GC in some cases), as well as in
Venezuela, where the number of nonoperating centers grew signif-
icantly, and, to a lesser extent, in Peru. The countries with the
highest number of GCs are Argentina, Brazil, Colombia, and Mex-
ico. Brazil registered an increase of almost 4 times, going from
360 systems reported in 2014 to 1,333 in 2020, which could be
due to underreporting in 2014. The only country with no NM fa-
cilities to date is Haiti.

TABLE 1
Nuclear Medicine Instrumentation in Latin American and Caribbean Region Countries, 2014 and 2020

Country
Income
status* Total no. GCs

GCs/million
population

PET units/million
population

2014 2020 2014 2020 2014 2020

Argentina UMIC 270 389 6.70 8.74 0.6 0.9

Bolivia LMIC 11 17 1.11 1.49 0.0 0.4

Brazil UMIC - - 1.86 6.36 0.4 0.7

Chile HIC 55 45 3.24 2.41 0.6 1.0

Colombia UMIC 82 140 1.79 2.81 0.2 0.3

Costa Rica UMIC 9 9 1.96 1.80 0.2 0.2

Cuba UMIC 15 21 1.34 1.84 0.1 0.4

Dominican Republic UMIC 13 14 1.30 1.28 0.1 0.5

Ecuador UMIC 7 11 0.51 0.64 0.1 0.1

El Salvador LMIC 2 7 0.33 1.09 0.0 0.0

Guatemala UMIC 7 7 0.50 0.41 0.0 0.1

Haiti LIC 0 0 0 0 0 0

Honduras LMIC 2 4 0.27 0.43 0.0 0.0

Jamaica UMIC 2 3 0.74 1.07 0.0 0.4

Mexico UMIC 285 285 2.46 2.17 0.3 0.4

Nicaragua LMIC 1 2 0.18 0.32 0.0 0.0

Panama HIC 7 10 2.06 2.44 0.3 0.7

Paraguay UMIC 5 6 0.79 0.87 0.2 0.3

Peru UMIC 39 38 1.34 1.16 0.1 0.1

Uruguay HIC 17 17 5.00 5.00 0.6 0.9

Venezuela UMIC 42 18 1.47 0.56 0.2 0.3

*Income status as defined by the World Bank Group, 2020 (13).
GC 5 gamma camera; UMIC 5 upper-middle-income country; LMIC 5 lower-middle-income country; HIC 5 high-income country;

LIC 5 low-income country.
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When analyzing the availability of GCs per million population,
the average in the region increased from 2.16 to 3.66 (range,
0.0–8.7), with the highest growth observed in Argentina, Brazil,
and Colombia. In Costa Rica, the Dominican Republic, Guatema-
la, and Mexico, there was a decrease in the number of cameras per
million inhabitants, as the population grew while the total number
of GCs remained stable. The only countries for which the average
decreased significantly were Venezuela, from 1.47 to 0.63 per mil-
lion, and Chile, from 3.24 to 2.41 per million.
Despite significant growth in the total number of GCs and a

shift to hybrid technology, close to 7% of the operational GCs are
planar, most of them small-field-of-view instruments used for spe-
cific imaging procedures, such as thyroid and renal scans, and to a
lesser extent portable devices.
Currently, 17 of the 21 ARCAL MS have PET and/or PET/CT

scanners, with a total of 309 in operation or in the process of being
installed, .95% of which are hybrid PET/CTs. Significant overall
gains in PET/CT systems took place in the region, representing a
90% growth and a CAGR of 11.25%. Argentina, Brazil, Chile,
Panama, and Uruguay show the highest ratio of PET scanners per
million inhabitants, and the overall regional average ratio in-
creased from 0.3 to 0.5 (range, 0.0–1). Although the number of
PET scanners in Costa Rica and Ecuador remained unchanged (1
and 2, respectively), there was a slight decrease in availability per
million inhabitants as populations grew. El Salvador, Haiti, Hon-
duras, and Nicaragua do not have PET facilities.

Radiopharmacy
Radioisotope production in LAC is limited. Argentina, Brazil, Chi-

le, Cuba, Mexico, and Peru are the only countries that produce medi-
cal radioisotopes for diagnostic and therapeutic applications using re-
search reactors. Only 4 countries manufacture 99Mo 99mTc generators:
Argentina, Brazil, Cuba, and Mexico, either through the import of fis-
sion 99Mo from outside the region or through local production. Peru
and Chile provide 99Tc as a fission product from research reactors,
and therapeutic agents are mostly imported from outside the region.
Radiopharmaceutical kits for labeling with 99mTc are mainly

imported. However, 6 countries produce radiopharmaceutical kits
for diagnostic procedures, either through government institutions
(Argentina, Brazil, Chile, Cuba, Mexico, and Peru) or through pri-
vate companies (Argentina, Brazil, Chile, Mexico, and Uruguay).
Most manufacturers commercialize these products both within
their own countries and throughout the rest of the region (10). Most
of the countries have radiopharmacy units at operational levels 1 or
2, following the IAEA classification criteria (11). Regarding thera-
peutic agents, 131I required for the treatment of thyroid diseases is
produced to some extent in the region, as well as 153Sm and 66Ho.
These therapeutic isotopes are locally produced in Argentina, Bra-
zil, Chile, Mexico, and Peru. 177Lu-DOTA and prostate-specific
membrane antigen (PSMA) agents are imported and used clinically
only in Argentina, Chile, Colombia, Cuba, Mexico, and Uruguay.
More than 90% of PET studies in the region are 18F-FDG stud-

ies. Fifty-four cyclotrons are currently operative in the region, rep-
resenting a 54% growth in the installed base from 2014 to 2020
(CAGR of 7.49%). All cyclotrons produce 18F, and few are capa-
ble of producing 11C, 13N, or 15O. 68Ge/68Ga generators have been
introduced for labeling somatostatin peptide analogs and PSMA.
68Ga-DOTA is already available in Argentina, Brazil, Chile, Co-
lombia, Mexico, and Uruguay, and 68Ga-PSMA is used in Brazil,
Chile, Colombia, Mexico, and Uruguay. At the time of completing

this publication, no therapeutic doses of 225Ac-PSMA had been
administered, but Colombia had performed successful labeling.

Human Resources

The 2,036 NM physicians in the region represent an increase of
61% since 2014. However, the availability of NM physicians per
scanner (including both SPECT and PET) has decreased from an av-
erage of 1 in 2014 (7) to 0.76 on average (range, 0.3–1.7) in 2020.
Cuba, Peru, and Uruguay are the countries with the highest ratios
(Table 2). When analyzed on a population level, there are on average
3 NM physicians per million/population in the LAC region, similar
to the levels registered in the Middle East and higher than those in
Africa, but significantly lower than the average of 10 in Europe and
North America (excluding Mexico) (9). Some NM physicians hold
second specialty certification, most frequently in internal medicine,
endocrinology, oncology, or cardiology. Recently, the introduction of
hybrid modalities such as SPECT/CT and PET/CT has attracted
more radiologists to the field. Cross-training of NM physicians in ra-
diology is increasing, as well as training of radiologists in molecular
imaging modalities, especially PET.
There are �2,200 NM technologists, with very inhomogeneous

levels of training. A shortage of technologists persists in the re-
gion; moreover, the number of technologists per scanner decreased
from 2014 to 2020. The availability of qualified NM technologists

TABLE 2
Nuclear Medicine (NM) Physicians and Physicists in Latin
American and Caribbean Region Countries, 2014 and 2020

Country Avg. no. NM
physicians/scanner

Medical physicists
working in NM

2014 2020 2014 2020

Argentina 1.4 0.9 17 20

Bolivia 1.2 0.6 1 0

Brazil 0.7 0.6 25 31

Chile 0.7 0.9 2 7

Colombia 0.9 0.5 10 10

Costa Rica 0.5 0.8 1 5

Cuba 2.1 1.4 24 24

Dominican
Republic

0.9 0.7 1 5

Ecuador 1.1 0.8 0 10

El Salvador 1.0 0.7 0 1

Guatemala 0.6 0.5 0 9

Haiti 0.0 0.0 0 0

Honduras 0.5 0.3 0 1

Jamaica 0.5 1.3 0 2

Mexico 0.7 0.9 6 20

Nicaragua 2.0 1.0 0 2

Panama 0.6 0.5 1 2

Paraguay 0.5 0.6 0 2

Peru 1.1 1.7 4 12

Uruguay 1.7 1.6 0 2

Venezuela 0.5 1.0 32 4
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per machine varies from 0.3 to 4.0, with an average of 0.79, down
from 1.6 in 2014 (7). Cuba, Nicaragua, Uruguay, and Venezuela
showed the highest ratio of technologists per scanner.
The number of medical physicists working in NM increased

from 124 to 169 in the period, indicating a growth of 34%; howev-
er, the number of physicists per center remains low (average, 0.1
per center). This may be the result of an insufficient number of
graduates to keep up with the simultaneous increase in the number
of facilities. Argentina, Brazil, Cuba, and Mexico have the highest
number of these professionals working in NM, whereas Bolivia
and Nicaragua have no medical physicists (Table 2).
An increase of 62% in radiopharmacists and radiochemists was

observed in the region, for a total of 162, with Mexico and Uruguay
having the largest numbers. Given the growth of cyclotron installa-
tions, the shortage of radiopharmacists and radiochemists is more ev-
ident, and meeting demands has become especially challenging.

Professional education
Countries like Argentina, Brazil, Colombia, Chile, Dominican

Republic, Mexico, Peru, Uruguay, and Venezuela have tertiary ed-
ucational institutions for training of NM physicians in accredited
programs conferring a specialty degree or diploma. However,
postdegree educational programs differ among these countries,
considered as primary specialties in some (with a duration of 3–4
years) and as subspecialties of internal medicine or radiology
in others, with an average duration of 2 years. In Venezuela, for
example, training in this area forms part of a broader program in
radiation medicine, including both radiotherapy and NM.
Levels of education and training for technologists differ from

country to country. Formal university degrees are offered in Argenti-
na, Brazil, Chile, Costa Rica, Cuba, Dominican Republic, Guatemala,
Jamaica, Mexico, Peru, and Uruguay. In most cases, training focuses
not only on NM but also includes other areas of “radiation
medicine,” such as radiology and radiotherapy. Uruguay is the only
country with a specific university degree for NM technologists.
However, the number of formally trained technologists does not
meet demand, and many positions are filled by individuals with
training in other areas. In Brazil, for example, many positions are
occupied by licensed biologists or laboratory technicians. In Colombia
“bacteriologists” receive some specific training in NM.
Many countries have postgraduate educational programs in

medical physics, including Argentina, Brazil, Chile, Costa Rica,
Cuba, Colombia, Dominican Republic, Jamaica, Mexico, Peru.
and Uruguay. In general, the offer of training programs has signifi-
cantly increased during recent years. Medical physics is a recog-
nized profession, and medical physicists play a central role in en-
suring the safe and effective practice of NM and perform a variety
of technical tasks. However, their work is not always well defined
and is frequently not understood by health care professionals and
health care authorities. Medical physicists are not always recog-
nized as health professionals, a circumstance that can be observed
in most of the countries in the region, thus leading to a lack of for-
mal positions in most hospitals and institutions. A few countries,
like Cuba, have established a regulatory requirement for the man-
datory involvement of medical physicists in NM activities, but the
general acceptance of this requisite depends on availability of
competent professionals. Conversely, most medical physicists tend
to prefer more attractive areas such as radiotherapy, especially in
terms of remuneration. According to PAHO data from 2013 (12),
72% of medical physicists in the region dedicated their work to
radiotherapy and only 14% to NM.

With reference to radiopharmacists and radiochemists, some
countries have established university programs, including Argenti-
na, Brazil, Costa Rica, Cuba, Mexico, and Uruguay, with gradu-
ates having access to master’s or PhD degrees in most cases.
These professionals, many of whom are involved in academic and
research initiatives, commercial activities (such as manufacturing
of generators and cold kits), and the handling of PET radiophar-
maceuticals, have substantially contributed to the development
and expansion of diagnostic and therapeutic applications of NM in
LAC. In countries with no regular training programs, professionals
working in this area have been trained abroad.

Continuing professional development
In addition to formal training programs in many countries of the

region for all professions required for the practice of NM, many con-
tinuing professional development opportunities are available through
activities organized or sponsored by local or regional scientific
societies, as well as by the IAEA. The Latin American Association
of Biology and Nuclear Medicine Societies (ALASBIMN) has a
Continuing Education Committee that organizes training courses
during their congress, which takes place every 2 years, and sponsors
several activities organized by the respective NM society members.
The IAEA has continued to play a major role in improvement

of human resources, sponsoring several regional and national
training courses covering a wide spectrum of subjects, including
basic sciences, technical and clinical issues, radiopharmacy, radia-
tion safety, and quality management, among others. The IAEA has
also supported a large number of NM professionals for activities
such as international residency training, fellowships and scientific
visits, short trainings, and international conferences dedicated
to cardiac imaging, molecular imaging, and theranostics. More
recently, the IAEA has established cooperation agreements and
strategic partnerships with important international organizations
such as the SNMMI, the European Association of Nuclear
Medicine, and the American Society of Nuclear Cardiology, which
have enabled access for .1,000 participants from the region
to ebinars and other continuing medical education activities. It
is expected that these educational events will expand in the near
future, reaching a wider audience of professionals.

Availability of scanners and income status
Data compiled by the IAEA and included in the IMAGINE data-

base (9) indicate a correlation between the availability of scanners
and income status as defined by the World Bank (13) (Table 1). For
example, the average number of scanners in low-income countries is
0.039 SPECT cameras and only 0.006 PET scanners per million
population, whereas in high-income countries these respective aver-
ages are 17.6 and 3.5. In LAC, the availability of SPECT and PET
scanners is markedly higher in high-income countries such as Chile,
Panama, and Uruguay and in upper-middle-income countries such as
Argentina, Brazil, Colombia, and Mexico, than in lower-middle-in-
come nations like Bolivia or Honduras and Nicaragua. On average in
LAC, 1 SPECT scanner served .468,261 people in high-income,
584,102 in upper-middle-income, and 1,631,564 in lower-middle-in-
come countries. The difference is even more staggering when the num-
ber of people served by 1 PET scanner is analyzed. Whereas 1 PET
served 1,164,313 in the high-income countries of the region, it served
2,903,124 in upper-middle-income (more than double) and a shocking
11,400,000 people in lower-middle-income countries (Fig. 1).
In most of the countries analyzed, except Cuba and Venezuela,

.70% of resources are located in the private sector, despite the fact

26N THE JOURNAL OF NUCLEAR MEDICINE � Vol. 62 � No. 6 � June 2021

N
E
W

S
L
I
N

E



that health care is provided for the majority of the population through
the public system. However, in some countries, at least part of the
public demand is covered by government subcontracting of NM serv-
ices to the private sector. NM facilities are predominantly concentrat-
ed in capital cities and other large urban communities; this is more
pronounced for PET than for SPECT or SPECT/CT.

Types of procedures
According to data obtained from NUMDAB, which represents

about 10% of all NM departments in the region, .90% of proce-
dures performed in a typical NM setting in LAC are diagnostic,
involving SPECT and/or PET. For general NM studies, cardiac,
bone, and renal scintigraphy are the most commonly performed.
Hybrid SPECT/CT is mostly used for attenuation correction of
cardiac scans and/or for anatomic localization (parathyroid, ortho-
pedics, MIBG, etc.). PET applications are growing quickly, cur-
rently representing about 5%–10% of total NM examinations, with
oncologic applications accounting for .90%. Sentinel node detec-
tion and other types of radioguided surgery are increasing rapidly
in most countries, although the number of intraoperative gamma
probes and procedures were not included in this survey.
Approximately 5% of total NM procedures are therapeutic, the

vast majority of which entail the use of radioiodine for hyperthy-
roidism and thyroid cancer. However, in some countries there has
been increased use of new therapeutic agents, such as somatostatin

peptide analogs and PSMA labeled with
177Lu for neuroendocrine tumors and pros-
tate cancer, respectively.

Quality management
The IAEA has developed Quality Manage-

ment Audits in Nuclear Medicine (QUA-
NUM) (14–17), a comprehensive program in-
troduced in 2007 and periodically updated. It
has significantly contributed to enhancing the
quality and safety of clinical NM services in
IAEA MS. It has promoted establishment of
quality management systems, adoption of
quality culture, and implementation of system-
atic reviews of all processes involved in the
practice of NM, with the goal of improving
the overall quality of clinical services provid-
ed by NM departments. As part of the support
provided to MS, the IAEA has conducted 76
QUANUM audits worldwide, 22 of which
were in 7 LAC countries. In addition, 5 multi-
disciplinary teams of professionals, including
nuclear physicians, radiopharmacists, medical
physicists, and technologists, have been
trained as auditors and.1,000 NM professio-
nals have received some training in quality
management applied to NM.

Discussion

NM has an established role in evaluation of
patients with a wide spectrum of diseases.
Whether it is applied in oncology, cardiology,
nephrourology, orthopedics, rheumatology, or
even neuropsychiatry, NM functions as one
of the main drivers of disease management.
The clinical indications of radionuclide thera-

pies are also advancing rapidly. The availability of new tracers has
propelled the growth of both diagnostic and therapeutic applications
of NM globally.
Although NM is a growing market and its clinical applications are

expanding rapidly along with the need for personalized medicine, ac-
cess to medical imaging and health care as a whole is not equitable.
Wealthier regions and individuals have more access to medical imag-
ing. As reported in the IAEA IMAGINE database (9), the availability
of SPECT and PET scanners per million population varies greatly,
with overwhelming differences when correlated with income status
or geographic distribution. According to analysis conducted by the
IAEA on development of NM in LAC from 2014 to 2020 and
presented here, there has been a significant growth in NM equipment
in the region, with a CAGR of 11.58% for SPECT and 11.25% for
PET. The observed growth is well above the global average of
7.72% CAGR (2016–2019) for both modalities reported in the
Market Research Future Report (18). Latin America accounted for
16.24% of the NM market share in the Americas in 2018, which in
turn comprises 53.10% of the global NM market share, followed by
Europe with a 23.76% share (18).
Regarding the number of cyclotrons, there has been an increase to

54, from 35 available in 2014, which represents a CAGR of 7.49%
Despite the significant growth observed during the period ana-

lyzed, the number of GCs (including SPECT/CT) per million in-
habitants in LAC is 3.7, which is much lower than that observed

FIGURE 1. Average number of people served by 1 SPECT and by 1 PET scanner in the Latin
America and Caribbean region, correlated with income status.
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in high-income countries such as the United States (45.17), Cana-
da (15.72), or European countries, where it varies between 6.7 and
16 GCs per million inhabitants. The average number of PET scan-
ners per million population in the LAC is 0.5 (0.0–0.93), which is
also well below that of the United States (7.3), Australia (3.15), Can-
ada (1.44), or Europe (2.0 average; range, 0.1–8.0) (9,19,20).
Reasons for the regional expansion of NM include greater eco-

nomic stability, more awareness about the importance of nuclear
techniques in management of prevalent diseases, increased capacity
building, and the continuous support of international organizations
such as the IAEA through national and regional projects, as well as
strong public/private partnerships and government commitment to
better health care options. The availability of almost all current diag-
nostic applications, as well as the introduction of novel therapeutic
agents, endows the region with the potential to provide NM services
consistent with international standards. The observed growth in mo-
lecular imaging and therapy gives cause for optimism, as does the
progressive acceptance of theranostics as a valid strategy to manage
patients in a more personalized and effective fashion.
A significant number of well-qualified, highly competent pro-

fessionals are available in the region, and tertiary-level educational
programs are in place in many countries, covering all disciplines
needed for the practice of NM. These strengths are reinforced
through horizontal cooperation among nations, especially in train-
ing of human resources and supply of consumables and radio-
tracers. The cited growth in hardware coincides with a significant
increase in the numbers of medical physicists, although greater
recognition as valued members of the NM team is still needed
(21,22). Over the same period, the number of NM physicians and
radiopharmacists increased by .60%. However, the number of
technologists remained the same. Human resources remain insuffi-
cient to meet population-based, evidence-based health care de-
mands. Due to rapidly emerging therapies and imaging techniques,
continuous professional development is essential and can be
achieved only through collaboration. Events held by national and
international scientific societies and agencies play an important
role in strengthening educational and strategic support, mainly
through organization of continuing education activities.
In some countries, NM services are still insufficient. The main

factors affecting the expansion and sustainability of NM include
(but are not limited to): the magnitude of the required investment,
high operational and maintenance costs, shortages of qualified
personnel, and limited supplies of radiopharmaceuticals. As stated
in our previous report (7), one of the main challenges in the region
remains insufficient development of specific health policies,
hindering the growth of the specialty. These should include active
and open collaboration between regulators, public health authori-
ties, academia, and the NM community, leading to a wider cover-
age of procedures by health providers based on solid scientific
evidence. A rational assessment of the potential impact of state-of-
the-art imaging technologies in public health and related costs
should result in positive recommendations toward the growth of
NM in the region, based in most cases on a favorable cost/benefit
ratio. If the expected outcome is to treat prevalent conditions in
a better and faster way, the new technology is likely to reduce
utilization of other less efficient methods and therefore reduce total
costs per patient, with better clinical results.
Great regional heterogeneity in the availability of both technolo-

gy and skilled human resources persists. Within countries, imaging
systems are disproportionately distributed in large urban settings
and preferentially within private over public sectors. These issues,

coupled with continued deficits in production of radioisotopes for
both diagnostic and therapeutic uses, still result in many patients
remaining marginalized.
As previously mentioned, NM serves a cross-cutting role in ad-

dressing several population-based public health priorities, especially
in the management of NCDs. Although NM grew substantially in the
LAC region over the past 6 years, current capacities still fall short of
meeting the increasing demands of a large proportion of patients.
Awareness of this situation should stimulate continuous support to
MS in rational strategic planning, so the benefits of appropriate nu-
clear technologies can be further extended to all people.

Limitations

A substantial part of the collected data was based on voluntary
contributions from NM experts and professionals across the re-
gion. Although the IAEA has systems in place to ensure the maxi-
mum level of validation of data provided, the consistency and ac-
curacy of estimates are strongly dependent on input given by
collaborators and on available information sources.
Although data for this report were collected until mid-2020, the

effect of the COVID-19 pandemic is not reflected in the results.
Recent surveys carried out by the IAEA reveal a significant
decrease in the number of NM procedures in April and May 2020,
registering a decline of SPECT procedures by 54%, PET studies
by 36%, and radionuclide therapies by 45%. The LAC region was
one of the most affected, with a 63% reduction in PET studies and
.70% reduction in SPECT studies and radionuclide therapies
(23). A survey conducted by the IAEA Noninvasive Cardiology
Protocols Study group reflected a significant decrease in the
volume of diagnostic cardiac procedures performed during the
pandemic (24,25). Air transport shutdowns have likely affected ra-
diopharmaceutical supplies in many countries, and health invest-
ment from public and private sectors may have been reallocated
toward infrastructure and logistics to address the pandemic.

Conclusion

NM is a well-established and recognized medical specialty in
the LAC region, regarded as a fundamental tool to confront the
challenges of the increasing prevalence of NCDs. As the molecu-
lar bases of chronic diseases are better understood, patient-tailored
diagnostic and treatment modalities are becoming more available,
allowing an evidence-based rationale for patient management. The
growth in NM and particularly in hybrid imaging instrumentation
reflects increasing acceptance, despite substantial investments re-
quired to meet demand. Although efforts should continue to focus
on preventive measures and primary care, technology improve-
ments remain essential to address large sectors of the population
living longer and being progressively affected by degenerative
conditions and NCDs. The shortage of specialized personnel to ef-
fectively manage complex equipment such as cyclotrons and hy-
brid scanners (SPECT/CT and PET/CT), as previously clearly
identified, seems to be resolving (at least partially) through the es-
tablishment of training programs in NM, medical physics, and ra-
diopharmacy in several countries.
One important factor for development of the specialty was

found to be awareness of clinicians about applications of NM in
management of prevalent diseases in the region. With this in
mind, progress remains to be made in reinforcement of cross-
specialty educational activities. Although the assistance of interna-
tional organizations such as the IAEA has continued through
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national and regional projects, stronger public/private partnerships
and government commitments are essential to enable communities
to take full advantage of the benefits offered by NM.
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