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a b s t r a c t   

We approached European tertiary care institutions to provide details regarding their management of the 
current human monkeypox outbreak. 73 out of 105 sites stated to have capacities to manage the outbreak 
adequately amid the ongoing coronavirus disease 2019 pandemic. There are effective protective measures to 
prevent nosocomial infections in place at nearly all institutions. Diagnostic and treatment capacities on the 
other hand have potential to be improved. 
© 2022 The Author(s). Published by Elsevier Ltd on behalf of King Saud Bin Abdulaziz University for Health 
Sciences. This is an open access article under the CC BY license (http://creativecommons.org/licenses/by/ 

4.0/).   

Introduction 

Since May 2022 multiple cases of monkeypox have been reported 
outside of the endemic regions in West and Central Africa [1]. As the 
number of confirmed cases in Europe continues to rise, efforts are 
made to localise and contain the outbreak [2,3]. However, the 
healthcare system preparedness for this transmissible infection re
mains unclear. Hospitals and other medical facilities are not only 
important in treating affected patients, but also responsible for de
tecting and monitoring cases in close cooperation with Public Health 
institutions [4]. Aside from that, high standards of infection pre
vention and control must be in place to avoid health-care associated 
outbreaks [5]. The state of knowledge regarding this disease is ex
tremely dynamic and a high level of alertness is required. Hence, we 

aimed to collect data about the preparedness of European tertiary 
care institutions for the current outbreak of monkeypox and the 
distribution of diagnostic and treatment capacities. 

Diagnostic and treatment capacity 

Between May 27th and June 7th, 2022 European tertiary care 
institutions were approached by different media (i.e., email and 
social media) in order to provide details regarding their monkeypox 
diagnostic and treatment capacity. The survey was online accessible 
at clinicalsurveys.net/uc/MonkeypoxCapacity/. 

A total of 105 sites replied, mainly from Southern Europe (n = 51, 
48.6 %) (Fig. 1). Of the analysed institutions, 48 (45.7 %) had managed 
at least one suspected case, of which 34 (70.8 %) reported at least 
one confirmed case. Among the institutions with confirmed cases, 19 
(55.9 %) had to admit one patient each to their respective hospitals. 
Sites were approached regarding their current capacity to handle a 
potential outbreak of monkeypox, including the number of patients 
able to treat. Additionally, they were also requested to provide their 
personal opinion on the potential burden on top of COVID-19 that 
monkeypox would mean to their hospitals, as summarised in  
Table 1. 
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Most institutions (n = 93, 88.6 %) had access to an isolation room, 
of which 55 (59.1 %) are equipped with negative air pressure if 
needed. Only 48.6 % (n = 51) of the participating institutions had 
appointed a designated person for potential monkeypox case man
agement. Two thirds (n = 68, 64.8 %) of the institutions had onsite 
access to a microbiology/virology laboratory, with only 3 (2.9 %) 
without specific tests for monkeypox. 

Up to 50.5 % (n = 53) of the institutions had potential access to 
post-exposure vaccination, although only one (1.0 %) reported its use 
by the time of their participation in the survey. 18.1 % (n = 19) re
ported availability of drugs meant for specific treatment of con
firmed monkeypox cases, mainly cidofovir (n = 10, 9.5 %). 

Discussion 

In this online survey we summarise the diagnostic and treatment 
capacity for monkeypox in European institutions at the time of in
itial outbreaks. With the collected variables we could observe how 
they have an acceptably good diagnostic capacity, although there is 
some room for improvement treatment-wise in several institutions. 
One third of sites reported proven cases of monkeypox. This may be 
related to the fact that many participating institutions were from 
Southern Europe, where major outbreaks in Italy, Portugal and Spain 
have already been reported [6,7]. The number of suspected cases was 
even higher, which indicates an increased awareness among physi
cians and groups with risk practices alike. Most proven cases were in 
outpatient treatment, as the current outbreak of monkeypox is 
caused by the less virulent and less fatal West African clade [8]. 
However, inpatients will undoubtedly need an isolation room ideally 
equipped with negative room pressure [9]. Overall, 69.5 % of parti
cipating institutions stated to have capacities to manage monkeypox 

outbreaks adequately amid the ongoing COVID-19 pandemic. The 
outbreak is not self-perceived as an additional burden in most sites 
although it remains dynamic and unpredictable. Established mea
sures such as face masks and hand hygiene remain indispensable 
and provide similar protection in the care of patients with mon
keypox [10]. 

A supply of smallpox vaccine for post-exposure prophylaxis is 
available or can be obtained at most participating institutions. The 
exact amount of vaccine doses ready to use remains unclear and 
certain countries have been reluctant to share them with the World 
Health Organization (WHO) in the past [11]. If administered within 
four days of exposure manifestation of infection may be prevented, 
whereas application within 14 days may reduce its severity [12]. In 
fact, little is known about the actual effectiveness of post-exposure 
prophylaxis. Successful implementation is also significantly depen
dent on a functioning contact-tracing and testing infrastructure [13]. 
The latter is only provided in about 62 % of the institutions re
sponding to this survey and consists mainly of PCR testing. Another 
approach to disease control are national pre-exposure vaccination 
programmes aimed at potential risk groups such as men who have 
sex with men and lab personal handling infectious material [14]. 

Most cases of monkeypox have been treated symptomatically in 
this 2022 outbreak [15]. In immunocompromised patients and cases 
of severe monkeypox infection, several options are at the treating 
team disposal, even though no specific treatment has been approved 
for human monkeypox yet [12]. Our survey revealed that only a 
minority of hospitals have immune globulin and antiviral agents 
such as brincidofovir, cidofovir or tecovirimat in stock. Given the 
limited evidence and the mild course of most infections, extensive 
stockpiling of these drugs does not appear mandatory at his point. 
Treatment of critical patients should instead be limited to well- 

Fig. 1. Map of participating institutions per country. Countries with at least 1 participating institution are coloured in green. Countries with no participating institutions are 
coloured in pale green. Participating institutions are marked with an empty circle. Number of participating institutions per country: Spain (n = 17), Italy (n = 13), Germany (n = 8), 
Turkey (n = 6), France and Portugal (n = 5, each), Ireland and Israel (n = 4 each), Belgium, Croatia, Cyprus, Denmark and Greece (n = 3), Albania, Azerbaijan, Netherlands, Poland and 
Slovenia (n = 2, each), and Armenia, Austria, Belarus, Czech Republic, Georgia, Lithuania, Luxembourg, Moldova, North Macedonia, Norway, Romania, Russia, Serbia, Slovakia, 
Sweden, Switzerland, Ukraine, and United Kingdom (n = 1, each). 
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equipped institutions and university hospitals. Further research and 
time will tell which prophylactic, diagnostic and therapeutic mea
sures will become best practice. 

These results also have some limitations. To begin with, sites 
where suspected or confirmed infections have been observed are 
more likely to participate and thus, they might be more advanced in 
their diagnostic and treatment capacities. Second, the timing for 
replying to such online questionnaire has been reduced, only two 
weeks, hampering the participation of further institutions. However, 
we managed to collect answers from at least one institution from 
almost all the European countries. Finally, the capacity towards 
monkeypox might be jeopardised by its parallel appearance within 
the third year of COVID-19 pandemic, with many institutions 

exhausted and with intermittent diagnostic capacities based on the 
pandemic diagnostic needs. 

Our study provides important insights into the ongoing outbreak 
of monkeypox in Europe. Data on diagnostic and treatment capa
cities may elucidate shortcomings and help in upcoming decisions 
regarding infection prevention and control (Fig. 1). 
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