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Reply to “Modified measles outbreak in

vaccinated healthcare workers exposed to

primary measles case”�

Réplica a «Brote de sarampión-modificado en personal sanitario
tras exposición a  un caso de sarampión clásico»

Dear Editor,

Currently, identification of viral RNA using reverse
transcription-polymerase chain reaction (RT-PCR) techniques
is a fundamental procedure in  measles surveillance. These tech-
niques enable genomic analysis of the virus, which is very useful
for epidemiological purposes. Serology nonetheless continues to
play  an essential role as it supplements molecular studies and can
provide additional information on certain immunology-related
patient characteristics. Determination of specific IgM has tradi-
tionally been considered a diagnostic marker in measles virus
infection and recommended as a  criterion for confirming cases.
However, in populations with high vaccination rates, as the inci-
dence of infection decreases, the positive predictive value of this
determination drops, and false-positive results may  be seen.1 On
the other hand, its sensitivity decreases in vaccinated individuals
who naturally become infected when their immunoprotection
decreases.2 Investigation of specific IgG is also highly useful. It
enables assessment of potential seroconversion, as well as prior
virus exposure (both through the vaccine and in  the wild). A  study
by Navalpotro et al.3 serves an excellent example of the use of
detection of IgG and determination of avidity index to assess
cases of measles in  vaccinated individuals. This strategy has been
proposed by other authors.4 In the series of nine secondary cases,
all affected individuals were healthcare workers, and seven of
them had a confirmed history of vaccination (with five of them
having received two or more doses). No vaccination record was
available for the other two affected individuals.3 However, judging
by their age, they were most likely also immunised. Workers at
healthcare centres, by the nature of their work, are at higher risk
of becoming infected or  reinfected with infectious agents such
as the measles virus through interpersonal transmission. Measles
outbreaks in vaccinated healthcare workers arise on occasion,
and their characteristics are usually similar to  those reported,
with mild signs and symptoms and absent serum IgM levels in
most cases.5 There are two types of vaccine failure: primary and
secondary.6 Primary failure occurs when the subject does not
develop a humoral response following immunisation. This type
of failure may  be due to various immunological causes (such
immaturity of the immune system or interference of maternal
antibodies in infants) or vaccine-related causes (abnormalities
in the preparation administered or a break in the cold chain).
However, vaccine failure may  also be  due to factors in individual
subjects associated with genetic polymorphisms that foster said
failure.7 Secondary vaccine failure occurs when the patient does
develop antibodies to the vaccine, but they lack protective activity
against the wild strain. In cases of secondary vaccine failure, the
type of immune response seen is typically a b̈oosterr̈esponse with
rapid increases and elevated levels of high-avidity specific IgG.
However, there is no clearly established cut-off point for IgG titres
that would identify this type of vaccine failure, and therefore
detection of viral RNA is the method of choice for diagnosing these
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cases. For  this reason, it is important to stress the need to  collect
suitable samples for both  serology and molecular detection in
the first contact with the patient.8 In the nine cases reported,3

IgG levels corresponding to serological determination prior to
contact with the index case were below the recommended level of
positivity for the technique used (<200 mIU/ml). This could point
to  a situation of waning immunity following vaccination. It  has
been estimated that rates of vaccination with two  doses should
exceed 95% to prevent measles outbreaks.9 Unlike other European
countries, Spain demonstrates evidence of having eliminated
autochthonous measles transmission. However, according to  the
latest seroprevalence study conducted in Spain, between May
2017 and May  2018, the percentage of people vaccinated with
two doses of the measles, mumps  and rubella (MMR)  vaccine
born between 1987 and 1992 (who were 25–30 years old at the
time of the survey) is  only an estimated 82.3%. In that study, rates
of IgG seropositivity were below 95% in  people 10–39 years of
age.10 It should be noted that, as the concept of secondary vaccine
failure involves the possible presence of non-protective antibod-
ies, the term s̈eropositivitys̈hould not be strictly interpreted to
mean s̈eroprotection.̈ This indicates that occasional outbreaks from
imported cases represent a  real danger in Spain. In these situations,
as recommended by the study that is  the subject of this article,3

it is useful not only to  confirm cases but also to assess immune
status and investigate the possible occurrence of vaccine failure.

Funding

The authors declare that they had no source of funding for the
preparation of this document.

References

1. World Health Organization (WHO). Vaccine-preventable diseases surveil-
lance standards. Measles. Last updated: October 15, 2018. [Accessed 10
December 2021]. Available from: https://www.who.int/immunization/
monitoring surveillance/burden/vpd/WHO SurveillanceVaccinePreventable
11  Measles R2.pdf.

2. Gibney KB, Attwood LO, Nicholson S, Tran T,  Druce J, Healy J, et al. Emergence
of attenuated measles illness among IgG-positive/IgM-negative measles cases:
Victoria, Australia, 2008–2017. Clin Infect Dis. 2020;70:1060–7.

3. Navalpotro-Rodríguez D, Garay-Moya A, Chong-Valbuena A, Melero-García M.
Brote de Sarampión-Modificado en personal sanitario tras exposición a un caso
de Sarampión Clásico. Enferm Infecc Microbiol Clin. 2021  [in press].

4. Iwamoto M,  Hickman CJ,  Colley H, Arciuolo RJ, Mahle CE, Deocharan B, et al.
Measles infection in persons with secondary vaccine failure, New York City,
2018–19. Vaccine. 2021;39:5346–50.

5. Hahné SJ, Nic Lochlainn LM,  van  Burgel ND, Kerkhof J,  Sane J, Yap KB,
et  al. Measles outbreak among previously immunized healthcare workers, the
Netherlands, 2014. J  Infect Dis. 2016;214:1980–6.

6. Javelle E, Colson P, Parola P, Raoult D. Measles, the need for a  paradigm shift. Eur
J  Epidemiol. 2019;34:897–915.

7. Jacobson RM,  Poland GA. The genetic basis for measles vaccine failure. Acta
Paediatr Suppl. 2004;93:43–7.

8. López-Perea N,  Fernández-García A, Echevarría JE, de Ory F, Pérez-Olmeda M,
Masa-Calles J.  Measles in vaccinated people: epidemiology and challenges in
surveillance and diagnosis in the  post-elimination phase, Spain, 2014–2020.
Viruses. 2021;13:1982, http://dx.doi.org/10.3390/v13101982.

9. Plans-Rubió P.  Are the objectives proposed by the WHO for routine measles
vaccination coverage and population measles immunity sufficient to  achieve
measles elimination from Europe? Vaccines (Basel). 2020;8:218.

10. Gobierno de España. Ministerio de Sanidad. Consejo interterritorial sistema
Nacional de Salud. 2

o
Estudio de Seroprevalencia en España. Septiembre 2020.

[Accessed 10 December 2021]. Available from: https://www.mscbs.gob.es/
profesionales/saludPublica/prevPromocion/vacunaciones/comoTrabajamos/
docs/EstudioSeroprevalencia EnfermedadesInmunoprevenibles.pdf.

Juan Carlos Sanz a,b,∗,  Belén Ramos a,  Mayte Pérez-Olmeda c,
Aurora Fernández-García b,c

a Laboratorio Regional de  Salud Pública de la  Comunidad de Madrid,
Dirección General de Salud Pública, Consejería de  Sanidad
Comunidad de  Madrid, Madrid, Spain

344

https://doi.org/
http://www.elsevier.es/eimc
http://crossmark.crossref.org/dialog/?doi=10.1016/j.eimce.2022.03.007&domain=pdf
https://doi.org/10.1016/j.eimc.2021.11.004
dx.doi.org/10.1016/j.eimc.2021.08.004
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0010
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0010
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0010
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0010
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0010
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0010
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0010
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0010
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0010
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0010
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0010
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0010
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0010
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0010
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0010
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0010
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0010
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0010
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0010
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0010
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0010
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0010
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0010
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0010
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0010
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0010
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0010
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0010
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0015
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0015
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0015
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0015
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0015
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0015
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0015
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0015
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0015
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0015
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0015
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0015
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0015
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0015
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0015
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0015
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0015
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0015
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0015
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0020
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0020
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0020
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0020
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0020
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0020
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0020
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0020
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0020
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0020
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0020
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0020
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0020
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0020
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0020
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0020
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0020
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0020
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0020
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0020
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0020
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0020
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0020
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0020
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0020
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0020
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0020
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0020
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0020
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0020
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0020
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0020
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0020
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0020
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0025
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0025
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0025
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0025
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0025
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0025
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0025
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0025
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0025
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0025
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0025
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0025
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0025
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0025
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0025
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0025
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0025
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0025
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0025
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0025
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0025
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0025
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0025
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0025
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0025
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0025
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0025
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0025
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0025
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0025
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0025
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0025
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0025
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0025
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0025
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0030
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0030
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0030
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0030
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0030
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0030
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0030
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0030
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0030
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0030
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0030
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0030
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0030
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0030
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0030
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0030
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0030
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0030
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0030
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0030
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0030
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0030
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0030
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0030
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0030
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0030
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0030
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0030
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0030
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0030
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0035
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0035
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0035
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0035
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0035
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0035
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0035
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0035
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0035
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0035
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0035
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0035
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0035
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0035
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0035
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0035
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0035
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0035
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0035
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0035
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0035
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0035
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0035
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0035
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0035
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0035
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0035
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0035
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0035
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0035
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0035
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0035
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0035
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0035
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0035
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0035
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0035
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0035
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0035
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0035
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0035
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0035
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0035
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0035
https://www.eurosurveillance.org/content/10.2807/1560-7917.ES.2018.23.28.1800328
https://www.eurosurveillance.org/content/10.2807/1560-7917.ES.2018.23.28.1800328
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0045
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0045
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0045
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0045
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0045
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0045
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0045
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0045
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0045
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0045
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0045
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0045
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0045
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0045
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0045
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0045
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0045
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0045
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0045
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0045
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0045
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0045
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0045
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0045
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0045
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0045
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0045
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0045
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0045
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0045
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0045
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0045
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0045
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0045
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0045
mailto:davidnavalpotro01@gmail.com
https://doi.org/10.1016/j.eimce.2022.03.003
http://crossmark.crossref.org/dialog/?doi=10.1016/j.eimce.2022.03.007&domain=pdf
https://doi.org/10.1016/j.eimc.2021.11.008
https://www.who.int/immunization/monitoring_surveillance/burden/vpd/WHO_SurveillanceVaccinePreventable_11_Measles_R2.pdf
https://www.who.int/immunization/monitoring_surveillance/burden/vpd/WHO_SurveillanceVaccinePreventable_11_Measles_R2.pdf
https://www.who.int/immunization/monitoring_surveillance/burden/vpd/WHO_SurveillanceVaccinePreventable_11_Measles_R2.pdf
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0005
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0005
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0005
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0005
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0005
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0005
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0005
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0005
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0005
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0005
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0005
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0005
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0005
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0005
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0005
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0005
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0005
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0005
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0005
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0005
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0005
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0005
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0005
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0005
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0005
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0005
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0005
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0005
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0005
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0005
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0005
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0005
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0005
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0005
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0010
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0010
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0010
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0010
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0010
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0010
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0010
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0010
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0010
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0010
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0010
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0010
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0010
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0010
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0010
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0010
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0010
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0010
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0010
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0010
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0010
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0010
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0010
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0010
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0010
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0010
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0010
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0010
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0010
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0015
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0015
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0015
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0015
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0015
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0015
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0015
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0015
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0015
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0015
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0015
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0015
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0015
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0015
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0015
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0015
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0015
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0015
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0015
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0015
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0015
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0015
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0015
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0015
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0015
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0015
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0015
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0015
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0015
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0015
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0015
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0015
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0020
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0020
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0020
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0020
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0020
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0020
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0020
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0020
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0020
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0020
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0020
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0020
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0020
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0020
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0020
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0020
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0020
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0020
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0020
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0020
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0020
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0020
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0020
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0020
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0020
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0020
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0020
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0020
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0020
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0020
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0020
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0020
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0025
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0025
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0025
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0025
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0025
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0025
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0025
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0025
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0025
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0025
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0025
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0025
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0025
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0025
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0025
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0025
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0025
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0025
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0025
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0025
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0025
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0030
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0030
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0030
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0030
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0030
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0030
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0030
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0030
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0030
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0030
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0030
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0030
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0030
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0030
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0030
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0030
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0030
dx.doi.org/10.3390/v13101982
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0040
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0040
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0040
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0040
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0040
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0040
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0040
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0040
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0040
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0040
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0040
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0040
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0040
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0040
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0040
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0040
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0040
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0040
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0040
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0040
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0040
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0040
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0040
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0040
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0040
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0040
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0040
http://refhub.elsevier.com/S2529-993X(22)00042-9/sbref0040
https://www.mscbs.gob.es/profesionales/saludPublica/prevPromocion/vacunaciones/comoTrabajamos/docs/EstudioSeroprevalencia_EnfermedadesInmunoprevenibles.pdf
https://www.mscbs.gob.es/profesionales/saludPublica/prevPromocion/vacunaciones/comoTrabajamos/docs/EstudioSeroprevalencia_EnfermedadesInmunoprevenibles.pdf
https://www.mscbs.gob.es/profesionales/saludPublica/prevPromocion/vacunaciones/comoTrabajamos/docs/EstudioSeroprevalencia_EnfermedadesInmunoprevenibles.pdf


D. Navalpotro-Rodríguez, Á.  Garay-Moya, A. Chong-Valbuena et al. Enfermedades Infecciosas y Microbiología Clínica 40 (2022) 342–346

b Consorcio de Investigación Biomédica de Epidemiología y Salud
Pública (CIBERESP), Spain
c Laboratorio de Referencia e Investigación en Enfermedades Víricas
Inmunoprevenibles, Centro Nacional de Microbiología, Instituto de
Salud Carlos III, Madrid, Spain

∗ Corresponding author.
E-mail address: juan.sanz@salud.madrid.org (J.C. Sanz).

https://doi.org/10.1016/j.eimce.2022.03.007
2529-993X/ © 2022 Published by  Elsevier España, S.L.U.
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Subacute thyroiditis after COVID-19 vaccination

Tiroiditis subaguda tras la vacunación con COVID-19

Dear Editor:

We  would like to  share ideas on  the publication “Subacute
thyroiditis after anti-SARS-CoV-2 (Ad5-nCoV) vaccine.1”  Rebollar
reported a case and mentioned for possible clinical association
between thyroid problem and COVID-19 vaccination.1 Thyroid
problem might be followed vaccination and the pathogenesis is
still inconclusive. Regarding subacute thyroiditis, there are spo-
radic case reports in COVID-19 vaccine recipients.2,3 The observed
thyroid abnormality might or might not be associated with vac-
cination. After vaccination, the abnormal thyroid function might
occur and it is not related to any immunological abnormality.4

Hyperviscosity might occur after vaccination4 and it can result in
an aberrantly thyroid function.5
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Reply: Subacute thyroiditis after

anti-SARS-CoV-2 (Ad5-nCoV) vaccine�

Respuesta: Tiroiditis subaguda después de la vacuna anti
SARS-CoV-2 (Ad5-nCoV)

Dear Editor,

Yasri and Wiwanitki’s1 letter on my  case report2 speculates as to
the association between the COVID-19 vaccination, blood hypervis-
cosity and thyroid dysfunction. No pathophysiological relationship

DOI of original article: https://doi.org/10.1016/j.eimc.2022.01.009.
� Please  cite this article as: Flores-Rebollar A. Respuesta: Tiroiditis subaguda

después de la vacuna anti SARS-CoV-2 (Ad5-nCoV). Enferm Infecc Microbiol Clin.
2022;40:345–346.

between hyperviscosity and äberrant thyroid functionḧas been
reported. False thyroid hormone test results due to blood hyper-
viscosity should not  be confounded with thyroid dysfunction.

Hyperviscosity caused by acellular components (proteins),
which may  be monoclonal or polyclonal, are a  known cause of
potential interference in thyroid immunoassays.3 These corre-
spond to uncommon entities including: Waldenström’s macroglob-
ulinaemia, cryoglobulinaemia and multiple myeloma,4 as well as
rheumatic diseases associated with high rheumatoid factor levels.
Paraprotein interference in immunoassays used to measure thy-
roid hormone and thyroid-stimulating hormone (TSH) levels5 has
been extensively and specifically studied; although false results are
mostly reported in  total thyroid hormone levels,3–6 any immunoas-
say used may  be prone to  interference. However, such interference
is recognisable and does not  indicate any thyroid function abnor-
mality.
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