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Introduction

Since the beginning of the year 2020, the coronavirus-19 dis-
ease (COVID-19) pandemic has undoubtedly posed signifi-
cant challenges to healthcare systems worldwide [1]. It has 
also affected, in a way previously unimaginable, our lifestyle 
and the way we relate to each other, not only at work, but 
also in the community and in the family setting. Healthcare 

systems worldwide have been forced to make huge alterations 
to be able to handle the different stages of the pandemic.

Specifically in nuclear medicine departments, several adjust-
ments have had to be made to face this unprecedented world-
wide cross-sectional disease. Reflecting the need for swift and 
continuous adaptation, the number of publications on this phe-
nomenon, which continues to impact upon our routines, has 
increased considerably in recent months/the past year [2–10].

This article is part of the Topical Collection on Infection and 
Inflammation

 *	 Ana Paula Moreira 
	 anapaulamorao@gmail.com

1	 Nuclear Medicine Department, Centro Hospitalar e 
Universitário de Coimbra, Coimbra, Portugal

2	 Institute for Nuclear Sciences Applied To Health, University 
of Coimbra, Coimbra, Portugal

3	 Nuclear Medicine Department, Cliniques Universitaires 
St-Luc, Brussels, Belgium

4	 Department of Nuclear Medicine, Ege University School 
of Medicine, Izmir, Turkey

5	 University of Medicine and Pharmacy Iuliu Hațieganu 
Cluj-Napoca, Cluj‑Napoca, Romania

6	 Nuclear Medicine Department, Institute of Oncology 
I. Chiricuta Cluj-Napoca, Cluj‑Napoca, Romania

7	 Department of Nuclear Medicine, Hôpitaux Robert Schuman 
Zithaklinik, Luxembourg, Luxembourg

8	 Department of Oncology and Nuclear Medicine, Sestre 
Milosrdnice UHC, Zagreb, Croatia

9	 Clinical Physiology and Nuclear Medicine, Skåne University 
Hospital and Lund University, Malmö, Sweden

10	 Department of Nuclear Medicine, Institute of Oncology 
Ljubljana, Ljubljana, Slovenia

11	 Medical College, Endocrinology Department, Nuclear 
Medicine Unit, Jagiellonian University, Kraków, Poland

12	 Nuclear Medicine, Jean Perrin Cancer Center, 
Clermont‑Ferrand, France

13	 Medical Biophysics Department, Clermont Auvergne 
University, Clermont‑Ferrand, France

14	 Radiology and Nuclear Medicine, Amsterdam University 
Medical Center, Amsterdam, The Netherlands

15	 Cantonal Hospital St. Gallen, St. Gallen, Switzerland
16	 Centre for Nuclear Medicine, Department of Radiology, 

Haukeland University Hospital, Bergen, Norway
17	 Department of Chemistry, University of Bergen, Bergen, 

Norway
18	 Nuclear Medicine Department, University Hospital 

of Ioannina, Ioannina, Greece
19	 Pauls Stradins Clinical University Hospital, Riga, Latvia
20	 Department of Nuclear Medicine, Herlev Hospital, Herlev, 

Denmark

Published online: 30 July 2021

European Journal of Nuclear Medicine and Molecular Imaging (2021) 48:3361–3364

http://orcid.org/0000-0001-6873-6039
http://crossmark.crossref.org/dialog/?doi=10.1007/s00259-021-05484-z&domain=pdf


1 3

The aim of this editorial is to report on the impact of COVID-
19 on nuclear medicine departments. The data was obtained via 
a compact online survey that was conducted by the EANM and 
sent to its National Member Societies (Table 1, Appendix). All 39 
EANM National Delegates were invited to reply on behalf of their 
country in January 2021, with 32/39 National Delegates having 
completed the survey. The Delegates surveyed their own coun-
tries’ national societies or individual nuclear medicine depart-
ments to obtain an understanding of the impact of COVID-19 at 
national level. In general, the results were then discussed internally 
to identify possible common trends or inequalities, thus translat-
ing them to the European level. The survey questions focused 
on the following categories: impact on diagnostic (scintigraphy 
and positron emission tomography) and therapeutic nuclear medi-
cine procedures, supply of radionuclides or radiopharmaceuticals, 
operational aspects of nuclear medicine departments, and time-
peak of major impact. In total, 20 (partly connected) questions 
were asked, and after collecting the data, the respondents required 
an average of < 10 min to fill in the online form.

European landscape of COVID‑19 
repercussions in European nuclear medicine 
departments

Impact on diagnostic procedures

In most countries (26/32; 81%) there has been a decrease in 
diagnostic scintigraphy procedures, with 15/26 (58%) having 
a decrease of less than 25% and 11/26 (42%) having a decrease 

of between 25 and 50%. Diagnostic scintigraphy procedures 
were most severely affected in the benign disease setting, with 
myocardial perfusion scintigraphy, ventilation lung scintigra-
phy, thyroid scintigraphy and bone scintigraphy suffering the 
greatest impact. Conventional diagnostic nuclear medicine 
studies remained stable in the 6 remaining countries.

The number of positron emission tomography (PET) pro-
cedures remained stable in the majority of countries (22/32; 
69%), though there was a decrease, mostly by less than 25%, 
in some of them (8/32; 25%). PET using [18F]FDG for oncol-
ogy was the most severely affected procedure. Interestingly, 
2/32 countries (6%) showed a slight increase of less than 25% 
in PET scans (Estonia; UK). Here we note that, with regard 
to the questions on PET in the survey, it is implied that they 
refer to all PET modalities (e.g. PET, PET/CT or PET/MR).

Impact on therapeutic procedures

Benign disease therapy decreased in most countries 21/32 
(66%), by less than 25% (9/21) and 25–50% (10/21), respec-
tively. Therapies of benign diseases remained stable in 10/32 
countries (31%), and increased by less than 25% in 1/32 coun-
try (Luxembourg). The most severely affected procedures have 
been radioiodine treatments and radiosynoviorthesis.

Malignant disease therapy remained mostly stable (20/32; 
62.5%). Although these therapies are indisputably important to fight 
malignant disease, a decrease was observed in more than a third of 
countries (12/32; 37.5%), though in the majority of those (9/12) by 
less than 25%. The most severely impacted malignant disease thera-
peutic procedures have been 131I-treatments for thyroid cancer, and 
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palliative or therapeutic administration of radiopharmaceuticals for 
bone metastases and for prostate cancer. This may have resulted in a 
significant loss of quality of life for some cancer patients, although 
this impact was not evaluated in the survey.

Organisational changes, radiopharmaceuticals 
supply and time‑peaks

Organisation/management workflows underwent changes in 
most European nuclear medicine departments (21/32; 66%). The 
most frequently observed organisational changes were modifi-
cation of scheduling practices, such as rotating cohort teams 
of personnel to avoid potential widespread quarantine in case 
of infected staff. Other organisational adaptations consisted of 
increasing time intervals between patient scheduling, stricter dis-
infection procedures, risk stratification for SARS-CoV2 infec-
tion, reducing the number of accompanying persons allowed (i.e. 
mainly dependent patients and children), and implementation of 
routine SARS-CoV2 tests in selected situations.

Most of the countries had no issues regarding the supply of 
radiopharmaceuticals (24/32; 75%). In countries with significant 
shortages, insufficient supplies were mainly reported for 131I.

The most severely affected months during the COVID-19 
pandemic were March, April and May, 2020.

Discussion

Nuclear medicine departments were no exception with 
regard to the general influence of the COVID-19 pandemic 
on healthcare systems worldwide. Several factors contrib-
uted to the significant impact observed.

Overall, scheduled conventional diagnostic and therapeu-
tic procedures for benign diseases were affected and quanti-
tatively reduced, by less than 25% for most of the diagnostic 
procedures and by 25–50% for the majority of benign thera-
pies. Diagnostic PET/CT scans and malignant therapeutic 
procedures remained stable in the majority of participating 
European countries, with rates of 69% and 66%, respectively. 
Fortunately, the problem of stable and secure radiopharma-
ceutical supply was only a minor factor.

Considering that diagnostic scintigraphy studies in the partici-
pating European countries were more severely impacted (mostly 
with a decline in thyroid, cardiac, bone, and lung scans) than 
PET scans (mostly remained stable), and that benign therapy 
was more severely affected overall than malignant therapy, we 
deduce that, despite all the difficulties, there has been an effort 
to prioritise the assessment of cancer patients. Another reason 
for the less severely affected PET/CT scans could be the fact that 
local cyclotron centres can produce PET radionuclides and trac-
ers, whereas some countries rely on regular international flights 
for their weekly supply of generators (e.g. 99Mo/99mTc) and some 
radionuclides (131I). In fact, there was even an increase in PET/

CT procedures in two countries. One explanation for this might 
be the overbooked CT capacities, which resulted in PET/CT 
becoming a one-stop staging tool without prior CT.

The most severely affected months were those coincident 
with the first wave of the pandemic in Europe, i.e. March–April-
May 2020. The effect was probably most prominent in this 
period due to the sudden outbreak of the disease and the unex-
pected need for departmental reorganisation. Some countries 
reported a lower number of examinations during spring 2020, 
but a subsequent increase during autumn 2020, resulting in a 
stable situation when considering the whole year. It must be 
kept in mind that the survey was launched and filled in before 
the “third wave” was apparent. This may have changed the situ-
ation, but no data are available yet at European level.

It is worth noting that there was most likely some ambiguity in 
the answers to the initial question (‘In what way has the COVID 
pandemic affected the amount of diagnostic scintigraphy pro-
cedures in your country?’) since, due to lockdowns of all sorts, 
the global workflow of most medical specialties and hospitals in 
general was reduced for non-COVID-19 patients, and, of course, 
the workflow of nuclear medicine departments was affected pro-
portionally. In fact, the workflow depended on the official and 
legally imposed lockdown periods, mainly implemented not only 
to reduce the circulation of the virus, but also to provide man-
power for the most urgent tasks (e.g. shift of nursing staff and phy-
sicians to Covid units). The absolute numbers of nuclear medicine 
examinations were reduced compared to previous years, in great 
part probably due to external legal restrictions. Consequently, the 
reduced contact with physicians in outpatient consultations in 
the initial period of the pandemic resulted in a decreased number 
of patients being referred to nuclear medicine for diagnosis and 
treatment, this effect being less prominent for oncological patients. 
Another reason for this general decrease was certainly patient no-
show due to the fear of being infected at the hospital or using public 
transport to reach the medical centres, but this was not quantified 
at the level of the EANM member countries.

Finally, while the scope of this survey was mainly focused 
on changes in healthcare in nuclear medicine units, the EANM, 
its national member societies and individual institutions are also 
the ones providing speciality training and academic research in 
nuclear medicine. We can thus infer that the pandemic prob-
ably not only affected healthcare service but also the training 
and education of our residents and young fellows, the future 
generation of nuclear medicine physicians. As the total number 
of diagnostic or therapeutic applications was reduced, our resi-
dents were able to attend a smaller number of studies/courses 
than in previous years. Some of them were even assigned to 
rotations for COVID-19 services for several months, hence aca-
demic productivity and research projects in the field of nuclear 
medicine might also have been affected.

To provide a follow-up perspective on the situation, the 
EANM National Delegates express the need for a repeat sur-
vey during 2022, hopefully after the pandemic has stabilised.
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Table1   EANM COVID-19 survey questions

EANM COVID-19 survey

In what way has the COVID pandemic affected the amount of diagnostic scintigraphy procedures in your country?
By how much did the diagnostic scintigraphy procedures decrease?
By how much did the diagnostic scintigraphy procedures increase?
Which of the diagnostic scintigraphy procedures have been affected the most?
How has the COVID pandemic affected the amount of PET procedures in your country?
By how much did the PET procedures decrease?
By how much did the PET procedures increase?
Which of the PET procedures have been affected the most?
How has the COVID pandemic affected the amount of benign disease therapeutic procedures in your country?
By how much did benign disease therapeutic procedures decrease?
By how much did benign disease therapeutic procedures increase?
Which of the benign disease therapeutic procedures have been affected the most?
How has the COVID pandemic affected the amount of malignant disease therapeutic procedures in your country?
By how much did malignant disease therapeutic procedures decrease?
By how much did malignant disease therapeutic procedures increase?
Which of the malignant disease therapeutic procedures have been affected the most?
Did the organization/management of the workflows in the nuclear medicine departments change in your country due to the COVID pandemic? If 

yes, please specify
Have you observed any problems within the supply of radiopharmaceuticals? If yes, please specify
Which months of the year were affected the most? (multiple answers possible)
Additional comments on the diagnostic and therapeutic parts
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