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Summary

Background: Measles is a highly contagious viral disease (con-
tagion index near 100%) with a complication rate of up to 30%. The
worldwide incidence for 2022 was calculated as 29 cases per
million people. Measles can be eliminated if 95% of the population
is either vaccinated or immune and measures are taken to limit its
spread as soon as an initial suspected case is encountered. How-
ever, the worldwide immunization rate has fallen since 2020 (from
86% in 2019 to 81% in 2021).

Methods: To assess the epidemiological situation and describe the
state of scientific knowledge regarding laboratory tests for measles,
we analyzed recent epidemiological data from the Robert-Koch
Institute (RKI) and reviewed pertinent publications retrieved by a
selective literature search.

Results: Repeated importations of measles virus have led to a new
rise in case numbers in Germany since last year. 79 cases of
measles were reported to the RKI in 2023, and 475 in the first eight
months of 2024. The latter figure corresponds to the pre-pandemic
level. There are still immunization gaps in the population: for in-
stance, by the age of 24 months, 93.7% of children have received
their first immunization, and only 80.5% have received the second.

Every suspected case must be confirmed by
laboratory testing so that targeted measures can
be initiated. Serology is no longer considered
sufficiently reliable; a reliable diagnosis now
requires a polymerase chain reaction (PCR) test.
The specimen can be a throat swab or a urine
sample. PCR also enables the differentiation of
measles virus variants and the tracing of
transmission chains.

Conclusion: Reliable laboratory testing makes it
possible to detect measles cases rapidly, initiate
measures to slow the spread of the disease, trace
infection chains, and assess the risk exposure for
measles in Germany.
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M easles is a highly contagious viral disease (contagion
index near 100%) that is transmitted primarily via the
airborne route. For infection to occur, it is sufficient for a
person to stay in aroom in which an infected individual has
been 2 h previously (1-3). Measles has a high complication
rate (up to 30%) (4, 5). Particularly in immunosuppressed
individuals, the disease may be severe and result in death.
In the case of infection in early childhood (under the age of
5 years), the risk of subacute sclerosing panencephalitis
(SSPE) as a fatal long-term sequela is particularly high (ap-
proximately 1:1300 to 1:3300) (6-8). Measles causes a long-
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term weakening of the immune system since
memory B and T cells that have already been
formed against various other pathogens are
destroyed, thus reducing antibody diversity
(referred to as immune amnesia) (9). Patients
in one study lost between 11% and 73% of their
antibody repertoire (10). This results in in-
creased susceptibility to other pathogens over
a prolonged period of time (11).

Measles infection begins with fever, con-
junctivitis, runny nose, and cough. From the
2nd/3rd day, the fever rises and an enanthem
appears on the buccal mucous membrane
(small, white Koplik spots) (12). This is fol-
lowed by the characteristic maculopapular
confluent exanthem, which begins on the face
and behind the ears and lasts for 4-7 days. On
the 5-7 day of illness, the fever declines. In
vaccinated individuals, the symptoms may be
less pronounced or occur individually.
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Measles is easily mistaken for other febrile exanthema-
tous diseases, such as rubella, fifth disease, Epstein-Barr
virus (EBV) infection, scarlet fever, and roseola.

Humans are the only natural hosts of the measles virus
(MV). A safe and reliable measles vaccine has been
available for decades. A recent Cochrane review reports
vaccine effectiveness of 96% after two doses (13). An inves-
tigation of a measles outbreak in Duisburg, Germany,
found vaccine effectiveness of 99% (14). Under these con-
ditions, it is theoretically possible to eradicate measles. All
WHO regions have declared the elimination of this disease
as their goal (15).

This article summarizes the current epidemiological
data on measles and describes the optimal testing
methods required to reliably identify acute cases and
rapidly contain outbreaks in this pre-elimination phase.

Methods

In line with the German Infection Protection Act (Infek-
tionsschutzgesetz, IfSG), all suspected/acute cases of
measles as well as all cases of death due to measles must
be notified to the relevant health authority, the same
applies to laboratory confirmation of diagnosis. The data
are reported to the Robert Koch Institute (RKI) via the
federal state health authorities, in accordance with the
IfSG. The RKI analyzes the notification data and publishes
the results on a regular basis. The current epidemiology of
measles is described in this article on the basis of these
notification data as well as other international data
retrieved in a selective literature search. Data on immu-
nization rates are provided by the vaccination monitoring
program of the German Associations of Statutory Health
Insurance Physicians (ASHIP) (Kassendirztliche Vereini-

gung, KV) at the RKI, the methodology of which is pub-
lished in a separate article (16). The recommendations on
laboratory tests are also based on a selective literature
search.

Epidemiology of measles

Since the introduction of mandatory reporting in 2001,
the number of measles cases reported to the RKI in line
with the IfSG has been declining due to rising immuniz-
ation rates. Nevertheless, extensive measles outbreaks
occurred up until 2019, in addition to sporadic cases and
small outbreaks of between two and five cases. The hig-
hest age-specific incidence is seen in infants in the first
2 years of life (17). The younger the child, the greater the
risk for disease complications. The risk rises again in
adults aged over 20 years (18). Meningoencephalitis is
described in one of 1000 cases and pneumonia in 11 of
1000 patients. SSPE has been a notifiable disease since
2020; to date, three cases have been notified to the the
RKI.

The COVID-19 pandemic and associated containment
measures led to a sharp decline in the numbers of cases of
virtually all vaccine-preventable diseases. In 2020, only 76
cases of measles were reported to the RKI in line with the
IfSG—in 2021 and 2022, there were only eight and 15 cases,
respectively. These are the lowest case numbers since the
introduction of mandatory reporting. However, underre-
porting, particularly in low-incidence years, of approxi-
mately 1:3, is possible (19). In 2023, the number of
reported measles cases rose again to 79, while in 2024, a
total of 475 cases had been reported to the RKI by
31.08.2024 (Figure). In the current year (2024), the German
federal states of North Rhine-Westphalia, Berlin, and
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Bavaria are those particularly affected by higher numbers
of measles cases. In 83 cases, it was reported that measles
exposure had possibly occurred abroad. High incidences
are currently being observed in the European WHO region
in, for example, Great Britain, Austria, and the eastern
countries (20).

Vaccine protection and recommendations

The vast majority of measles cases were not (sufficiently)
vaccinated against measles. The percentage of unvacci-
nated cases in the last 10 years was 83% (RKI data). Of
vaccinated patients with information on their vaccination
status, 68% had only been vaccinated once—and thus
insufficiently—at the time of measles infection.

The German Standing Commission on Vaccination
(Stdndige Impfkommission, STIKO) recommends that
children receive their first MMR vaccination (MMR:
measles, mumps, rubella) at the age of 11 months and the
second at the age of 15 months. Younger infants can be
protected by vaccinations in their immediate environ-
ment (cocooning strategy). All adults aged 18 and over
who were born after 1970 should receive a one-dose MMR
vaccination if they are unvaccinated, were vaccinated
only once in childhood, or their vaccination status is un-
known. Furthermore, it is recommended that individuals
born after 1970 receive two doses of measles vaccine if
they work in, for example, the health sector, care homes,
or community facilities.

It is still assumed that vaccine-induced immunity to
measles is lifelong (18, 21). Severe side effects to MMR
vaccines are rare. For febrile seizures, a vaccine-induced
attributable risk of between one case per 1150 and one
case per 1700 doses was calculated. For idiopathic
thrombocytopenic purpura, this was estimated to be
approximately one case per 40 000 administered MMR
doses (13).

Data from ASHIP vaccination monitoring at the RKI
show that measles vaccination is often not given as early
as recommended by the STIKO. For example, only 89.1%
of 15-month-old infants born in 2019 had received their
first dose of an MMR vaccine, although the vaccination
schedule should have been completed, with two doses, by
the age of 15 months. At 24 months, 93.7% of children
born that year had received their first MMR dose and only
80.5% their second dose (22).

However, missing vaccinations are caught-up with by
the time children start school: At school entry medical
check-ups in 2020, 97.5% (range at federal-state level:
95.0-98.9%) of all children examined had received their
first and 93.2% (range at federal-state level: 87.1-97.1%)
their second vaccine dose. In all federal states investi-
gated, over 95% of children had been vaccinated against
measles at least once by the time of school entry. A
second-dose immunization rate of 95% was achieved in
Brandenburg, Hesse, North Rhine-Westphalia, and
Mecklenburg-Western Pomerania (22).

Individuals born after 1970 who do not have adequate
protection against measles or whose immune status is un-
known were asked as part of a 2021 population survey why
they had not yet sought immunization against measles. Of
those surveyed, 59% reported that no one had hitherto
made them aware of the recommendation regarding
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vaccination (23). There is clearly room for improvement in
medical practices in this regard.

Global WHO target to eliminate measles and rubella

All WHO regions pursue the target of eliminating measles.
The European WHO region additionally aims to eliminate
rubella. Elimination can be verified independent of the
number of reported cases if chains of infection triggered
by imported MV are stopped within less than 12 months,
which is the definition of interrupting endemic trans-
mission. Elimination status is granted when the inter-
ruption of endemic transmission can be demonstrated for
a period of 3 years. Genomic surveillance plays an impor-
tant role when estimating the length of transmission
chains (24).

In order to sustainably interrupt endemic trans-
mission and build community protection, more than
95% of the population needs to be protected against
measles (15, 25-30). The WHO has set an immunization
rate of 95% as a key strategy for achieving its elimination
goal (31, 32).

The estimated worldwide immunization rate for the
first-dose measles-containing vaccine against measles
(MCV1) rose between 2000 and 2019 from 72% to 86%. As
a result, the global incidence of measles fell from 145
cases/1 million people in 2000 to 21 cases/1 million
people in 2020. According to WHO extrapolations, ap-
proximately 57 million deaths were averted between
2000 and 2022. However, the rate of immunization then
fell worldwide to 83% by 2020 and further to 81% by 2021
(33, 34). In 2022, around 22 million children worldwide
did not receive MCVI1 as part of their routine vacci-
nations. The incidence of measles rose in 2022 compared
to 2021 from 17 to 29 cases/1 million people (34). Com-
pared to 2022, the number of cases of measles worldwide
almost doubled in 2023 from approximately 171 000 to
around 323 000 cases (WHO data) (35). The global de-
cline in immunization is attributed to the COVID-19 pan-
demic and global conflicts, which have restricted access
to and uptake of vaccinations (36). Furthermore, misin-
formation about the measles vaccination affects the trust
put in the vaccine by parents and as yet unvaccinated in-
dividuals.

The status of measles and rubella elimination

in Germany

In Germany, the National Verification Commission for
Measles/Rubella (Nationale Verifizierungskommission
Masern/Roteln, NAVKO) was set up at the RKI by the
Federal Ministry of Health (Bundesministerium fiir
Gesundheit, BMG) to report to the BMG and the WHO's
Regional Verification Commission (RVC) on the status of
elimination based on all available data. The NAVKO has
already concluded that the endemic transmission of
measles and rubella in Germany was interrupted in the
2019-2022

period (37). The RVC concurred with the NAVKO’s
assessment for 2022 and granted Germany the status of
interrupted measles transmission for 12 months. No
assessment is available as yet for 2023. With regard to ru-
bella, the RVC certified Germany’s rubella elimination
status in 2020, retroactive from 2017.
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Table

Laboratory tests for suspected acute measles

Laboratory test

Transportation

Time period in which

Comments

a positive result can
be expected

PCR detection of viral RNA Throat swab Moist swab in Symptom onset to 7 days + Serum is not a suitable specimen for PCR.
(recommended), viral transport after exanthem onset, in * Testing negative in RNA detection does not
nasal swab medium vaccinated individuals, up reliably rule out acute measles.

to 5 days after exanthem
onset

PCR detection of viral RNA Urine Urine Monovette | 3-10 days after exanthem +22mL

onset, in vaccinated indi-
viduals, up to 3-7 days after
exanthem onset

Genotyping Specimens + Only possible if RNA detection is positive and
obtained for PCR viral load is high
analysis

Antibody Measles anti-IgM | Blood/serum Serum (gel) 3 days after exanthem + Only recommended if the timeframe for PCR

detection tube onset and up to 4-6 weeks has been exceeded and/or vaccine failure is

thereafter suspected!
+ Low positive predictive value
+ Often only detectable from day 3 after exanthem
onset
« If the result is negative by day 3, taking a further

specimen is recommended
Measles anti-lgG | Blood/serum Serum (gel) 5-7 days after exanthem
tube onset, permanent residual
titer

Modified from (e12); PCR, polymerase chain reaction

Diagnosis

Laboratory testing for measles

Although the number of cases is on the rise again, measles
is now comparatively rare in Germany. When incidence
rates are low, it becomes challenging to reliably diagnose
acute measles (38, 39).

Due to the very high risk of infection, a diagnostic
investigation should be immediately initiated upon the
appearance of the first suspected case of measles, in order
that protective measures such as post-exposure
vaccinations or post-exposure administration of immu-
noglobulins can be promptly initiated to contain the
spread. This requires a rapid and unequivocal diagnosis,
ideally starting with the first known case (index case) (24).
All cases of suspected measles must be reported to the
relevant health authority, in line with the IfSG. It is also
important to report clinically suspected cases even in the
absence of laboratory confirmation.

If measles is clinically suspected, a laboratory investi-
gation that directly detects the pathogen should always be
performed (38). It confirms the diagnosis rapidly, and in
addition makes it possible to characterize circulating
viruses, thereby shedding light on the links between cases
of infection and making it possible to estimate the length
of transmission chains (24, 40). Direct detection of MV
should be performed primarily by polymerase chain
reaction (PCR) on throat swabs and urine. This method
offers significantly greater diagnostic certainty (sensitivity
and specificity) than does serological testing. Moreover,

the collection of noninvasive samples with this method
makes it more suitable for the testing of children.

Measles-specific IgM serology alone is no longer rec-
ommended for the laboratory confirmation of measles,
since measles IgM is detectable in around only 70% of
cases within the first 3 days of the disease (el, e2). Thus,
taking a blood sample too early can lead to false-negative
results. An even greater problem is the low predictive
value (PPV) of measles IgM detection has in times of low
measles incidence (e3). The PPV indicates how many of
the individuals who test positive actually have the disease
or are infected. In a Canadian study, this value was only
17% for measles (e4): less than one fifth of IgM-positive
individuals actually had measles. This distortion may be
explained by a recent measles vaccination or polyclonal
stimulation following EBV or parvovirus B19 infection,
among other things. These findings may also arise from,
for example, immunity determinations that unnecessarily
include the determination of IgM antibodies. IgM deter-
mination should only be performed if there are specific
reasons for suspecting disease.

MV can be detected in throat swabs approximately 7
days after the onset of symptoms and in urine from day 3
to around day 10 (Table). The German National Reference
Centre for Measles, Mumps, Rubella (Nationale Referenz-
zentrum Masern, Mumps, Roteln, NRZ MMR) at the RKI
offers PCR testing free of charge. Specimen collection kits
and the specimen submission form, which must to be
filled out and included with the specimen, can be
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Conclusions for clinical practice

® All patients born after 1970 should be checked to establish whether they have been vaccinated according to the vaccination recom-
mendations of the German Standing Committee on Vaccination (STIKO). Missing vaccinations with an MMR vaccine (MMR: measles,
mumps, rubella) can be caught-up at any time, even if there is already immunity to one or two of the three components.

® From a differential diagnostic perspective, one should consider measles if an individuals has corresponding symptoms (even if mild in

vaccinated individuals) and:

- They could have been in contact with someone who has measles

- The epidemiological situation makes measles infection seem likely

- They could have been exposed to measles abroad or in another German federal state with known cases of measles during the

incubation period (7-21 days, 10-14 days on average).

® Every suspected case of acute measles, irrespective of vaccination status and the results of further laboratory tests, is subject to
mandatory notification. The relevant health authority must receive notification within 24 h.

- Relevant health authorities can be notified via the electronic DEMIS reporting system.
o |[f acute measles is suspected, laboratory testing should be ordered as soon as possible (Table).

— All clinically suspected cases should be confirmed by polymerase chain reaction (PCR). The viral genome can be reliably detected
in a throat swab or urine within the first 7 days after exanthem onset.

- IgM serology should only be performed if the timeframe for successful PCR testing has been exceeded or as an additional test in

the case of suspected vaccine failure.

- A pre-stamped sample collection kit can be ordered free of charge from the National Reference Centre for Measles, Mumps and
Rubella (NRZ MMR) to be held in stock (more information is available at www.rki.de/DE/Content/Infekt/NRZ/MMR/Masernentnahme.

pdf?__blob=publicationFile).

requested from the NRZ MMR website (www.rki.de/DE/
Content/Infekt/NRZ/MMR/Entnahmesets/Entnahme-
sets_node.html).

Molecular fine typing makes it possible to determine
not only the MV genotype but also its sequence variant.
One can draw conclusions from this regarding the individ-
ual transmission chains to which the viruses belong. MV
are divided according to WHO nomenclature into 24
genotypes based on the nucleotide sequence of a defined
genome segment (450 nucleotides of the N-gene). How-
ever, in 2018, only the genotypes B3, D4, and D8 were still
in worldwide circulation. Fine typing is essential for sur-
veillance (33, e5). Genotyping is performed free of charge
at the NRZ MMR.

As part of integrated genomic surveillance, the molecu-
lar data on the detected MV are linked to the case-related
epidemiological data in order to determine transmission
pathways and assess the duration of transmission.
Analyses of the available data show that endemic trans-
mission of MV in Germany has been unlikely for some
years. However, if there was a greater number of analyzed
specimens, it would be possible to more precisely assess
transmission chains of variants.

Diagnosing measles in vaccinated individuals
Immunity against measles is built up through immuni-
zation or after having contracted the disease. Vaccinated
individuals with secondary vaccine failure show attenu-
ated typical symptoms and experience only rarely
complications (e6-€10).

Measles infection in vaccinated individuals can only be
reliably confirmed by means of virus detection using PCR.
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Since the viral load is usually lower in vaccinated individ-
uals, throat swabs should be taken as soon as possible, but
no later than the fifth day, and urine samples no later than
the seventh day.

If measles is suspected in a vaccinated individual, serol-
ogy is helpful in identifying the cause of possible vaccine
failure. Primary vaccine failure is caused by, for example,
improper storage or administration of the vaccine. In such
cases, the vaccine fails to trigger a primary immune
response and infection follows the same course as in un-
vaccinated individuals, also in terms of laboratory tests.
Cases such as this are characterized by a positive PCR,
high IgM, and rising IgG levels with low antibody avidity
(binding strength to the antigen). Secondary vaccine fail-
ure is the consequence of a slow decline in the IgG titer in-
duced by immunization (ell). Following renewed contact
with MV, the rise in the IgM titer may be weak or com-
pletely absent; (highly) positive IgG with high avidity due
to antibody maturation is typical.

In 3-5% of vaccinated individuals, the live vaccine
causes what is referred to as vaccine-induced measles, a
vaccine reaction associated with fever and exanthem.
Using a special PCR technique carried out at the NRZ
MMR, it is possible to distinguish between a vaccine reac-
tion and true measles. Vaccine-induced measles is not
contagious and does not require any further measures.
Rapid testing can help to avoid unnecessary isolation
measures.

Summary
The findings of this article have been summarized in the
Box as conclusions for clinical practice. This article
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describes which laboratory tests are required in order to
rapidly identify acute cases, take measures, and trace
transmission chains, thereby enabling a valid assessment
to be made of the potential risk for measles and the status
of elimination in Germany.
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CLINICAL SNAPSHOT

Loss of Head Voice Function in Long-Standing Hashimoto’s Thyroiditis

D — Figure:

S a) laryngeal videostroboscopy image showing in-
complete glottic closure in the chest voice reg-
ister and unsuccessful vocal fold elongation
during attempted phonation in the head voice
in bilateral paralysis of the external branch of
the superior laryngeal nerve (EBSLN).

b) ultrasound overview image of the left lobe of
the thyroid in the transverse plane with evi-
dence of atrophic, hypoechoic and inhomo-
geneous parenchyma (arrow) in chronic Hashi-
moto’s thyroiditis.

A 63-year-old soprano who was incapacitated for work presented for a phoniatric consultation due to an 11-year history of gradually progressive loss of head
voice. Laryngeal videostroboscopy revealed flaccid vocal folds with glottic insufficiency in the chest voice register and bilateral inability to elongate when
transition to the head voice was attempted (left Figure). The patient’s voice range profile was significantly reduced, given that notes above the central
passaggio (from D#4) could no longer be formed. Ultrasound of the neck showed hypoechoic, atrophic cricothyroid muscles on both sides together with hypo-
echoic, inhomogeneous parenchyma of the two atrophic lobes of the thyroid in the setting of Hashimoto’s thyroiditis that had been known for decades and
was under L-thyroxine replacement therapy (right Figure). Transcutaneous laryngeal electromyography of the cricothyroid muscles confirmed the diagnosis of
bilateral paralysis of the external branch of the superior laryngeal nerve (EBSLN) with classic signs of denervation. The case described here suggests that, in
addition to cervical trauma, chronic inflammatory processes in this immediate anatomical vicinity may also be a cause of EBSLN lesions. Due to the lack of
restorative treatment options for EBSLN paralysis, we recommend regular phoniatric monitoring for professional singers with Hashimoto’s thyroiditis. Timely
(“prophylactic”) neuromonitoring-guided thyroidectomy for head voice preservation is open to critical discussion, taking into account the risk of intraoperative
damage to the recurrent laryngeal nerve.
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Questions ?n the ar.ticle in issue 26/2024i . CME plus"'
The Epidemiology and Diagnosis of Measles

The submission deadline is 26 December 2025. Only one answer is possible per question.
Please select the answer that is most appropriate.

Question 1

What is the worldwide incidence of measles
reported to be for 2022?

a) 2.9 Cases/1 million persons

b) 29 Cases/1 million persons

c) 290 Cases/1 million persons

d) 2900 Cases/1 million persons

e) 29000 Cases/1 million persons

Question 2

What has been the trend over time in the estimated worldwide first-dose

measles immunization rate?

a) The immunization rate rose continuously between 2000 (72%) and 2023 (86%).

b) The immunization rate fell between 2000 (86%) and 2019 (84%), then rose
briefly (2021: 90%), only to drop back to 75% by 2023.

c) Since its previous peak in 2000 (86%), the immunization rate continuously fell,
reaching 75% in 2022.

d) The immunization rate rose between 2000 (72%) and 2019 (86%) and then
dropped to 81% by 2021.

e) Since 2000 (75%), the immunization rate has continuously risen,
reaching 91% in 2022.

Question 3
Which statement regarding the transmission of measles most applies?
a) Domestic pets (such as dogs and cats) serve as intermediate hosts for the
measles virus but do not usually transmit the virus to humans.
b) Humans are the only host for measles viruses, which are transmitted primarily by the airborne route.
c) Domestic pets (such as rabbits and cats) serve as intermediate hosts for the
measles virus, which is usually excreted in their feces and can be transmitted in this way.
d) The measles virus is transmitted from person to person and only via smear infections.
e) Fruit bats (Pteropodidae) serve as a reservoir for the measles virus, which jumps
from the bats to humans.

Question 4

What is the efficacy of two-dose measles immunization according
to a Cochrane review and data from Duisburg, Germany?

a) 71-75%

b) 77-82%
c) 84-89%
d) 90-93%
e) 96-99%

Question 5

At what age, according to RKI recommendations, should the
first two immunizations be given as standard in childhood?
a) At the age of 6 months and 9 months

b) At the age of 11 months and 15 months

c) At the age of 12 months and 24 months

d) At the age of 18 months and 24 months

e) At the age of 24 months and 36 months
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Question 6

A 2021 population survey asked people born after 1970 who did not have adequate measles
protection or whose immune status was unknown about their reasons for not being immunized.
What did 59% of these people give as their reason?

a) They were afraid of immunization side effects.

b) They had existing contraindications to measles immunization.

c) They were afraid of additional costs arising from measles immunization.

d) They had doubts regarding the effectiveness of immunization to prevent the disease.

e) They had not yet been made aware of the recommendation on immunization.

Question 7
Which diagnostic test should be performed as a priority if acute measles is clinically suspected?
a) Histological investigation in the form of direct pathogen detection by microscopy of a throat swab and/or
urine sample.
b) A serological assay for indirect pathogen detection via the presence of measles anti-IgG in blood/serum.
c) A serological assay for indirect pathogen detection via the presence of measles anti-IgG in saliva.
d) A laboratory test in the form of direct pathogen detection by PCR of a throat swab and/or urine sample.
e) A serological assay for indirect pathogen detection via the presence of measles anti-IgG in cerebrospinal fluid.

Question 8

Which statement regarding mandatory reporting most applies?

a) Even suspected cases of acute measles must be reported to the relevant health authority within 24 h.

b) If a case of acute measles is suspected, one should first await confirmation by PCR testing; once this is
available, the disease must be immediately reported to the health authority.

c) If a vaccination card shows that a person has been fully vaccinated, a case of acute measles does not need
to be reported due to the low viral load.

d) If a case of acute measles is suspected, an antibody test (IgM serology) on a throat swab must be carried out
immediately and the result reported to the relevant health authority within 6 h.

e) An acute case of measles is only subject to mandatory reporting when the infected person is aged between 0
and 18 years. For adults, reporting is voluntary.

Question 9

Which statement regarding vaccination with the live vaccine most applies?

a) Vaccine-induced measles, a vaccine reaction involving fever and exanthem, is contagious and can be
transmitted to immunosuppressed individuals, sometimes causing severe disease.

b) Vaccine-induced measles, a vaccine reaction involving fever and exanthem, occurs only in adults and
requires inpatient treatment in 3-5% of cases.

¢) Of vaccinated individuals, 3-5% develop a vaccine reaction referred to as vaccine-induced measles,
which can be differentiated from true measles infection by means of PCR testing.

d) Vaccine-induced measles occurs in, at most, 1% of vaccinated individuals and cannot be distinguished
from true measles infection by means of PCR testing.

e) Vaccine-induced measles, a vaccine reaction involving fever and exanthem, occurs only in children under
the age of 5 years.

Question 10

Fine typing is essential to monitor the spread of measles. How many genotypes have been distinguished
and how many were circulating worldwide in 20187

a) Five genotypes have been distinguished and two genotypes were circulating worldwide in 2018.

b) A total of 15 genotypes have been distinguished and five genotypes were circulating worldwide in 2018.

c) A total of 24 genotypes have been distinguished and three genotypes were circulating worldwide in 2018.
d) A total of 86 genotypes have been distinguished and seven genotypes were circulating worldwide in 2018.
e) A total of 128 genotypes have been distinguished and 24 genotypes were circulating worldwide in 2018.
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