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Conchita Izquierdo Gómez f, Montserrat Guillaumes g, Aurora Fernández-García h,b,  
Juan E. Echevarría h,b, María Mar Mosquera i,j, Lourdes Oliva ́Iñiguez k,  
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A B S T R A C T

Contact tracing of individual exposed to any infectious measles case deserves special attention when in the 
country the disease is mostly imported. We present the coordinated public health actions triggered after 
reporting a suspected measles case in an aircraft. Spanish public health authorities and airlines responded 
promptly to allow a rapid contact tracing. Even one secondary measles case was reported no further transmission 
was identified, revealing that giving PEP and appropriate information help to avoid transmission and to maintain 
measles elimination in Spain.

1. Introduction

Measles is a highly contagious disease that can be prevented by 
vaccination. The ambitious elimination goal planned by the World 

Health Organization (WHO) for the end of the 20th century [1] had to be 
revised and updated due to changing global circumstances [2].

Since the beginning of 2022, the reporting of measles cases and 
outbreaks has increased globally [3], potentially due to the impact of the 
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COVID-19 pandemic on vaccination programmes [4] and the waning of 
protective measures after the acute phase of the pandemic.

Although Spain achieved measles elimination status in 2017, some 
Autonomous Regions have reported imported measles cases in recent 
years, sometimes resulting in limited outbreaks [5,6].

In this context of challenges regarding the sustainability of elimi
nation status, we present the coordinated actions to limit transmission 
following the identification of a confirmed measles case in a citizen 
flying to Spain.

2. Index case

On December 21, 2022, the Regional Public Health Authority 
(RPHA) of Balearic Islands notified the Coordinating Centre for Health 
Alerts and Emergencies (CCAES) of the Ministry of Health (MoH) about 
a suspected measles case in an adult arriving from India by plane. The 
passenger had travelled on two international flights-from Goa (India) to 
Qatar (flight 1) and from Qatar to Barcelona (Catalonia) (flight 2)-and 
then, on a domestic flight from Barcelona to Ibiza (Balearic Islands) 
(flight 3).

The rash onset on December 18, 2022, coincided with the date of 
flights. The case was a 42-year-old man without history of measles 
vaccination (Case 1), who was hospitalized the same day with classic 
measles symptoms (rash, fever, cough, coryza and conjunctivitis).

On December 22, 2022, laboratory results at the regional level 
showed positive IgM and negative IgG measles antibodies. On December 
28, 2022, the measles virus (MeV) was detected by RT-PCR in both 
throat swab and urine samples, by the National Reference Laboratory at 
the National Centre for Microbiology (Instituto de Salud Carlos III), 
showing an identical N450 sequence to MVs/Victoria.AUS/6.11[D8] 
variant. This variant was circulating in India prior to the rash onset 
according to the Measles Nucleotide Surveillance (MeaNS) database 
(Table 1).

3. Contact tracing management and actions

According to Spanish guidelines and the Risk Assessment Guidance 
for Diseases Transmitted on Aircraft (RAGIDA) of the European Center 
for Disease Prevention and Control (ECDC) [7,8] contact tracing is 
strongly recommended if the index case is probable or laboratory 
confirmed, the case had travelled while infectious (4 days prior to 4 days 
after the rash onset), and the flight occurred within the previous 5 days. 
These criteria were met, triggering a set of actions at the national level 
(Fig. 1).

In Spain, the responsibility for requesting passenger information 
from airlines depends on whether the flight is international or domestic. 
For international flights, this duty corresponds to the Foreign Health 
department at the MoH, and for domestic flights, it falls to the RPHAs 
[9].

For flight 1, the MoH under the framework of the International 
Health Regulations (IHR) notified this case via an email to the National 
Focal Points (NFPs) of Qatar and India so that public health measures 
could be initiated according to their national guidelines.

For flight 2, which landed in Spain, the General Subdirectorate for 

Foreign Health at the MoH contacted the airline requesting information 
about all passengers on the flight. Of the 300 passengers identified, 223 
resided in 37 different countries. Details of passengers with residences 
outside Spain were shared using the Early Warning Response System 
(EWRS) platform for the European Union and the European Economic 
Area countries (EU/EEA) and via email to the IHR NPFs for non-EU/EEA 
countries. The remaining 77 passengers were classified according to 
their region of residence in Spain, and passenger details (name, postal 
address, telephone and email) were completed with the help of the 
National Police Service (Fig. 1). Nine RPHAs were also informed and 
asked to initiate contact tracing.

For flight 3, since it was a domestic flight, the Balearic Islands RPHA 
was responsible for contact tracing of all 130 passengers. The airline 
provided only the names and email address of the passengers.

Between December 22 and 24, nine RPHAs advised and recom
mended post-exposure prophylaxis (PEP) to passengers residing in 
Spain. Passengers of the domestic flight were contacted by email (Fig. 1).

On January 20, 2023, following an incubation period after exposure 
to the measles case on the aircraft, the National Centre for Epidemiology 
(Instituto de Salud Carlos III) sent a survey to the nine involved RPHAs. 
The survey gathered information on specific actions related to contact 
tracing activities and vaccination recommendations that had been car
ried out in each region [8] (Table 1).

Fifty-eight passengers did not require any intervention because they 
had received two doses of the measles vaccine, had had natural measles, 
or belonged to a birth cohort in which measles is assumed to have 
occurred [7]. Ten of the 11 people recommended for MMR vaccination 
were vaccinated. For seven passengers, a recommendation of human 
normal immunoglobulin (HNIG) was made following national measles 
control guidelines [10]. Five passengers received it, while two refused or 
did not attend the appointment (Fig. 2). One case could not be con
tacted. Neither quarantine nor movement restrictions were recom
mended; instead, advice was given on recognizing symptoms and early 
communication with health centres.

The 130 passengers of flight 3 were informed by email on December 
23–24. Only one passenger contacted health services, and HNIG was 
recommended and administered.

4. Reporting possible secondary cases

On January 4, 2023, the Region of Catalonia, reported to the Na
tional Epidemiological Surveillance Network (RENAVE) a confirmed 
measles case [10] in an individual seated three rows apart from the 
index case on flight 2. An unvaccinated 24-year-old person, reluctant to 
receive PEP, presented with a rash on January 2, 2023, 15 days after 
sharing the flight with the index case (Case 2). MeV was detected by 
RT-PCR in urine and nasopharyngeal swab. Molecular analysis revealed 
the same variant of MeV as identified in the index case (Table 2). In 
addition to isolating the secondary case during the infectious period, 
contact tracing was setup among household and friend contacts. No 
further transmission was reported (Fig. 2).

On January 10, 2023, the Balearic Island reported to the RENAVE a 
suspected case in a passenger who had travelled on flight 3 with the 
index case. The case was an adult with an unknown vaccination history 

Table 1 
Laboratory study of suffered from measles suspected cases related to an international flight arriving to Spain: December 2022–January 2023.

Date of onset IgM IgG IgG 
Avidity

RT-PCR MVs N450-variant or "named 
strain"

GenBank Accession 
Number

Final Classification

Case 1 18 December 
2022

Positive Negative NA Positivea MVs/Victoria.AUS/6.11 [D8] KF469368 Confirmed [Index case]

Case 2 January 2, 2023 _ _ _ Positivea MVs/Victoria.AUS/6.11 [D8] KF469368 Confirmed. [Secondary 
case]

Case 3 January 4, 2023 Negative Positive High Negativeb NA NA Discarded

a Determination on throat swab and urine.
b PCR negative for measles, rubella and Parvovirus B19.
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who started with fever and rash on January 4. After laboratory inves
tigation, the case was discarded for measles (Case 3) (Table 2).

5. Discussion

The most effective way to sustain measles elimination is by main
taining high vaccination coverage with two doses of the measles vac
cine. Moreover, enhanced surveillance to identify any circulation of 
measles and a prompt response to outbreaks to interrupt any 

transmission of virus are crucial. In Spain, a country where measles cases 
are mostly imported, contact tracing of individuals exposed to any in
fectious measles case is essential to maintain elimination status. 
Combining epidemiological and molecular information is key to doc
umenting the absence of measles transmission [7,8].

In this post-elimination phase, the role of travellers on international 
flights should be given special consideration because of their role in the 
importation of measles and the subsequent secondary outbreaks [11]. 
Both national and international legislation, as well as agreements with 

Fig. 1. Flow diagram of actions implemented responding to the reporting of a suspected measles case on an international flight. Spain, December 2022.

Fig. 2. Measles control and preventive activities carried out on exposed passengers on an international flight. Spain, December 2022–January 2023.
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airlines to provide passenger data in a timely manner [12,13] should be 
put in place to avoid delays in contact tracing and the timely adminis
tration of PEP [13].

There is some debate about the usefulness of performing contact 
tracing in situations described above [12,14], given the significant time 
and resources required in contact tracing of passengers exposed to 
measles on a flight. However, our experience shows the usefulness of 
establishing contact tracing in an elimination context if the criteria are 
met [7,8]. In each specific situation, a rapid risk assessment (RRA) 
should be carried out to determine whether to initiate contact tracing 
activities [8,14].

6. Conclusions

The coordinated and timely response from national, regional and 
local public health authorities, along with civil aviation companies and 
the National Police Service, following the identification of a measles 
case travelling by aircraft, is essential to limit measles transmission in an 
elimination setting such as Spain.

Contact details of passengers, such as the place of residence and 
phone number, allowed the rapid management of exposed individuals 
by local public health teams. This information facilitated access to 
electronic vaccination or other health registries and allowed immediate 
contact with passengers for the timely indication and administration of 
PEP. Providing health advice to exposed contacts helped to prevent 
transmission and maintain measles elimination in the country.
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