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Measles Virus:
Pathogenesis
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Measles Virus:
Virus persistence and
Immunosuppression
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Measles Immunity and immunosuppression
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Measles Virus: Reduction of antibody diversity
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Measles Cases in Austria 2023

450- 443

400+
350+
300+
250+

200

Measles Cases

150+

100+

50

confirmed at the National Reference
Laboratory
laboratory confirmed

O
Stand: 31.12.2023

Lukas Weseslindtner

Zentrum fir Virologie

Measles Incidence in Austria 2023
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Measles Incidence in Europe 2023
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Measles Cases 2023 in different districts (Bundeslinder)

~

Bundeslander B Steiermark H Oberdsterreich
B Wien B Karnten

o

Burgenland W Nieder6sterreich
B Vorarlberg

(3]

H

Wien

Wien

w

o - N
=

Anzahl der laborbestatigten Masern Falle (n)
et
S
‘l

Lukas Weseslindtner
Zentrum fir Virologie




25.10.2024

Measles 2023: Genotypes in Austria
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Measles Cases 2023: Genotypes
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Measles Virus Genotype D8-5963: pre- and post-arrival in Austria
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Measles Virus Genotype D8-8455
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Measles Cases 2023: Spread of genotypes in different parts of Austria
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. 2024:
Osterreich wird
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Measles Cases in Austria 2024
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Measles Incidence in Austria 2024
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2023: GrofBe regionale Ausbriiche
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2024: Masern iiberall in Osterreich
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Masern 2024: Genotypes in Austria, Spread in different districts o
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Measles:
Whole genome
analysis
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Erkenntnisse fur die
Diagnostik

Lukas Weseslindtner
Zentrum fiir Virologie

Papularisch-
Purpurisches-Gloves-and-Socks
Syndrome bei Ringelroteln
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 Masernfalle in Osterreich Parvovirus B19 bei

Schwangeren
500
°
p<0001 2] 2024 60
400 r=073
R2=0.53 &
§ P Measles activity
300
] .
; =8= Background ﬂ% Staging
% =8~ Outbreak e D persistent
§ 200 P SARS-CoV:2 ~ © B ace
= 2019 pandemic = D e
() < y
=
< D very early

Year
(calculated measles seronegativity %)

Dr. David Springer ¢
c.m. Annabarbara Seebrecht

Lukas Weseslindtner

Zentrum fiir Virologie

Diagnostik
Symptome

1 Akute, rezente Infektion

Virus IgG

Virusmenge / Ak-Titer

igM

v

Zeit nach Ansteckung

direkter

VIRUSNACHWEIS

L s Weseslindtner
Zentrum fur Virologie, NRZ fiir Masern
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CT Values Swab, Serum Measles Cases 2023

o Serum Swab Serum
© Swab
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3 g | o%e *° " g
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undatactabl 4 bl undetectabl
\Y 1) N o .-ﬁ;»'\ \} “ D N ,1941:\
days post onset

days post onset

Lukas Weseslindtner
Zentrum fiir Virologie, NRZ fiir Masern
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Virusspezifische IgM Antikorper nach Primiérinfektion

Pentameric IgV

Masern

VIRAL IMMUNOLOGY Tage nach Auftreten des Ausschlages
Volume 15, Number 3, 2002

Lukas Weseslindtner
Zentrum fir Virologie, NRZ fiir Masern
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IgG Antikorper nach Primiarinfektion

Monomeric IgG

N terminus

disulfide
bonds

C terminus

mOD

Volume 15, Number 3, 2002

Masern

VIRAL IMMUNOLOGY Tage nach Auftreten des Ausschlages

UNIVERSITAT WIEN

(‘@\}) S —— Lukas Weseslindtner

Zentrum fiir Virologie, NRZ fiir Masern

Interpretation

Measles Cases 2023/2024 at NRL with Serum available
Utine/ ) (oo oo (ke

+ - / ~ - / ~ n.d.

+ + = / ~ n.d.

+ + + low

+ o + low

+ +/~ + borderline

+ + + high

+ -/~ e high

+ + + e ity omsores anaiunts

- + + low

- + + high

very early
early
acute

late

late? /
reinfection?
reinfection after
vaccination
reinfection after
vaccination

inclonclusive
acute, serology

only

NT titer indicating
reinfection
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21% nicht
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162 IgM-positiv
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Sensitivity of PCR and Measles IgM-Tests: 2023-2024, n=308 samples

Sensitivitdt PCR - IgM 2023/24 n=308
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Sensitivitit von Masern-IgM-Tests nach Exanthembeginn

[0 RT-PCR (serum) Hl TestA M TestB [ TestC [ TestD

100 . i i} L
§ 1 _
> M i
=
2
= =
2 50
Q
w

04- L

<0 0/1 2/3 4/5 6/7 >7

Days from onset of rash

Semmler G., [...], Weseslindtner L, J Clin Microbiol. 2021
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Sensitivitit von Masern-IgM-Tests nach Exanthembeginn
[ RT-PCR (serum) Bl Test A M TestB [l TestC [J TestD

100
IgM-Tests

erreichen erst

o
i

Sensitivity (%)

ca. 4-5 Tage nach

Exanthembeginn

0 hohe Sensitivitat!
<0 01 23 45 67T >

Days from onset of rash

Semmler G., [...], Weseslindtner L, J Clin Microbiol. 2021
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Sensitivitiat von Masern-IgM-Tests: Hersteller-spezifische Unterschiede
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Semmler G., [...], Weseslindtner L, J Clin Microbiol. 2021
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Klaus Hedman:
Entwickler des Aviditatstests
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IgG Aviditat
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1gG Aviditat =
Bindungsstarke, mit der polyklonale IgGAntikorper an ihre antigenen Epitope binden
Lukas Weseslindtner
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Measles Cases 2023/2024 at NRL with Serum available

PCR (Serum /
Urine/ Swab)

IgM Serum
(Euroimmun)
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IgG Serum
(Euroimmun)

IgG Avidity

(Euroimmun)

Interpretation

- / ~ n.d. very early
- / ~ n.d. early
+ low acute
+ low late
q late? /
borderline . S
+ reinfection?
+ high reinfection after
& vaccination
+ hish reinfection after
g vaccination
+ i T o it inclonclusive
+ low acute, serology
only
q NT titer indicating
+ high reinfection

Lukas Weseslindtner
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13
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IgM-positiv

9%
Reinfektionen
nach Impfung

Bildung von
IgM und IgG
Antikorpern
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Acute cytopathic virus .a

(& O Memory B cell
O compartment

CD8+ T cell 7 o
IgM
Plasmablast
@. N

CD4* T cell =
Germinal center
reaction IgG
Memory T cell N
compartment

Thomas Démer' and Andreas Radbruch®*

Immunity 27, September 2007 ©@2007 Elsevier Inc.
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(primir & sekundar)

Primary

First
infection

Short-lived plasma
cells in lymphoid |

antibody response

Humorale Immunantwort bei Virusinfektionen

Secondary
antibody response

Repeat
infection Plasma

“@[_lge l i ;g:ﬁg(s

ol Memory
Q. organs O:’VL'; ec‘i/e Long-lived B cell
o% ] ; apoldt?ct?/on plasma cells
58 Activated Proct in bone marrow
3= B cells | *
Qt
] N
~ & | Naive
Ol pon |Long‘lived
D ([Bce
£3 _plasma cells Memory
o in bone marrow B cell
| ! Vi - y : Za T
0 7 >300 3 10 >30
Days after
antigen exposure 5

Abbas AK et al. Cellular and Molecular Immunology, Elsevier
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“Impfdurchbruch”

»
»

Impfung

Reinfektion mit Gedachtnisreaktionen:

Symptome

Reinfektion

<

IgG- Aviditat

Virusmenge / Ak-Titer

minimale Schutzkonzentration
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Zeit nach Ansteckung

IlgM

v

Lukas Weseslindtner

Zentrum fiir Virologie, NRZ fiir Masern
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Reinfections after vaccination: lower virus concentration

Abstrich / Sputum / Sekret
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Sensitivitit von Masern-IgM-Tests

Overall cohort, n= 370 patients tested for MeV infection

|

I

MeV infection
(RT-PCR positive, wild-type MeV)
n= 217 patients

no MeV infection
(RT-PCR negative)
n= 153 patients, group 3

d MeV

primary MeV inf
(Anti-MeV-lgG negative
or of low avidity)
n= 187 patients

group 1

(Anti-MeV-lgG

of high avidity)

n= 30 patients
group 2

Anti-MeV-IgG
negative
n= 49 patients

Anti-MeV-IgG
of high avidity

n= 104 patients

high Anti-MeV-lgG
avidity setting

primary infe

setting

n= 236 patients
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n= 134 patients

Semmler G., [...], Weseslindtner L, J Clin Microbiol. 2021
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Sensitivitit von
Masern-IgM-Tests bei
Impfdurchbriichen

_ TestA-AUC=0911
(95%Cl: 0.867-0.954)

— TestB - AUC=0.930
(95%Cl: 0.885-0.974)

_ Test C - AUC=0.923
(95%Cl: 0.879-0.966)

Test D - AUC=0.922
Joco/ 070 n 7oy

|| TestA | TestB | TestC__ _TestD | PCR (serum)

Primarinfektion

Sensitivity
o
o

Gesamt 69,6% 86,6% 84,8% 78,3% 93,1%
Primarinfektion 72,3% 87,2% 86,2% 83,0% 94,7%
Reinfektion 51,7% 82,8% 75,9% 48,3% 82,8%
Reinfektion 2 e
nach % 50 ey
& ~ (95%Cl: 0.901-0.980)

Impfung _ reto. Aicaos

(95%Cl: 0.871-0.967)

Test D - AUC=0.765
(95%Cl: 0.680-0.851)

)

. P . 0 50 100
Semmler G., [...], Weseslindtner L, J Clin Microbiol. 2021 100 - Specificity
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Wie konnte es zu so vielen
Masernfallen in Osterreich kommen?
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Die Ursache fiir Masernausbriiche im Modell

O susceptible O
vaccinated OZ”' O

No vacci.nation:‘ \ O

No herd immunity,
huge outbreaks O

www.theconversation.com; by Marcel Salathé

Lukas Weseslindtner

Zentrum fiir Virologie, NRZ fiir Masern

Die Ursache fiir Masernausbriiche im Modell

(O susceptible

inatard
Ilal"
.

~a
0Q 0

O

Some vaccination,
equally distributed:
Full herd immunity,
no outbreaks

www.theconversation.com; by Marcel Salathé
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Die Ursache fiir Masernausbriiche im Modell

(O susceptible

Some vaccination, \\LO
community clusters:

Partial herd immunity, O
large outbreaks

www.theconversation.com; by Marcel Salathé
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Masernfille in Osterreich: Sie nehmen zu!

oEDUE 2024
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Measles cases

N
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Measles in Austria: 2023 + 2024 (n = 622 at NRL)

* Median: 14 years (0-68a)
+ <la: n=14 (4 %)

+ <4a: n =85 (14 %)
+>30a n=120 (24 %)

20 30 40

Age (y)

50 60 70

Lukas Weseslindtner
Zentrum fiir Virologie
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Mehrere Ausbriiche, Zirkulation in weiten Teilen
der Bevolkerung

1) Impfliicken durch die COVID-Pandemie?

2) Antikorper ,Waning“ nach der Impfung?

3) Immunitdtsliicken breiten Teilen der Bevélkerung?

Lukas Weseslindtner
Zentrum fiir Virologie

MEDICAL UNIVERSITY
OF VIENNA
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Einschlusskriterien

Hinweis auf

Immunosuppression
n=3817

David Springer
Zentrum fir Virologie
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Masern IgG
getestet
2010-2024
n=>58750

Masern IgM
oder PCR
positiv
n=1399

Lukas Weseslindtner
Zentrum fiir Virologie

Korrelation: Masern IgG ELISA-Neutralisationstest

Measles NT ~ ELISA
2560
1280

NT titer

ELISA (IgG in 1U/l)

ELISAresult @ positve @ borderline
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negative
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Estimating measles seroprevalence (n = 50,754)

Vaccine
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Estimating measles seroprevalence (n = 50,754)
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Children aged 12-24 months (n = 195)

Low impact of the
CopVID19 pandemic on

immunization rates!
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Pregnant women
and infants
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Waning immunity after vaccination? (n = 12,502)

| >1990: vaccination immunity

|

5000

4000

30d

Low impact of waning!

=
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Future Perspective: Measles Seroprevalence

o™ 2024
400
p=0.02
r=0.51
R2=0.22 2015
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Measles cases

& 3.0% 3.5% 4.0% 4.5%
David Springer Measles seronegativity
Zentrum fiir Virologie (%) of population

f‘@h D T Lukas Weseslindtner
Wy

UNIVERSITAT WIEN Zentrum fiir Virologie

Pandemic
measures

== no

yes




25.10.2024

Future Perspective: Measles Seroprevalence

Study results 1 Assumptions 10.0%
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Conclusio

seit 2023: kontinuierlich Importe neuer Maserngenotypen nach Osterreich

- die meisten: erfolgreich eingedammt

gleichzeitiger Import desselben Genotyps: Ganzgenomanalyse

* ca. 9% Reinfektionen nach (einer) frither durchgefiihrten Masernimpfung(en)
(,impfdurchbriiche®): Labordiagnostik unterschiedlich

« 2024: in mehreren Bundeslandern mehrere Genotypen gleichzeitig, mehrere
~Brandherde”

Immunitat in der Gesamtbevolkerung reicht nicht aus, um eine (kurzdauernde)
Masernzirkulation zu unterbinden

« Licken v.a. in Geburtenjahrgangen nach 1970: Masern sind KEINE Kinderkrankheit!
* ,Waning“ der Antikdrper und CoVID-Pandemie: untergeordnete Rolle

-> D. Springers Modell ,The measles will return big in the future
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