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Incubation, 18+/-3 days before rash

Prodromal, 1-5 days before rash

* eye pain, sore throat, headache,
fever, aches, chills

* Posterior auricular or suboccipital
lymphadenopathy

Exanthem period, 3 days

Mostly subclinical or asymptomatic
in young children

Arthropathy in teenagers and adult
women

Rare severe complication,
progressive rubella pan encephalitis
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Microcephaly Cataracts

CONGENITAL RUBELLA
SYNDROME



RISK OF RUBELLA INFECTION DURING

PREGNANCY

Preconception

Minimal risk

0-12 weeks

13-16 weeks

After 16 weeks

100% risk of fetus being congenitally
infected resulting in major anomalies
Spontaneous abortion (20%)

Deafness and eye problems (15%)

Normal development, low risk for
deafness and eye problems
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BIRTH COHORT AND DOSE OF VACCINE AGAINST MEASLES
UNDER NATIONAL PROGRAM IN TAIWAN

Birth year m Booster campaign Total dose

Om 12-15m 6yr  1992-1994  2001-2004  |sewtiEl

(7-155%524) (8115754 ) G
vaccine

- 1976
1976-1977
1978-1983
1984-1990
1991-1993
1994-2000
2001-2005

2006 -

#at 15-21 months old

At least 1-dose vaccine coverage rate >90% in 1994-95 and >95% after 1995




MEASLES SEROPREVALENCE IN TAIWAN, 2007/

Equivocal

1.5 06
s Positive 3.0

—=GMT 82 §

10.3 12.6
24
142 17.4 203 230 28.6

! 23.0 30.6
23.0 23.6 78 I

: Generation of
Immune generation
olo Natural Infection

Seropositivity of measles (%)
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Chen, C.-J., et al Vaccine 2012:30:6721-7.




HISTORY OF MEASLES VIRUS VACCINE

Firstly licensed in 1963 in US
* Live-attenuated vaccine (Edmonston B type)
1. Highly immunogenic
2. Associated with greater AE: fever
* Formalin-inactivated alum-precipitated vaccine
1. Only transient protective

2. Associated with atypical measles (fever, atypical rash, edema of the limbs,
pneumonitis)

Live further attenuated vaccines derived from Edmonston strain

* Schwarz strain (licensed in 1965)

* “Moraten” vaccine (Enders-Edmonston vaccine strain, licensed in 1968,
currently used vaccine in US)



FURTHER ATTENUATED MEASLES-VIRUS VACCINE
WAS ASSOCIATED WITH LOW ANTIBODY LEVELS

Meosles Vaccine
Enders Edmonston

. No GG) (+GG)
\__."{,( 0 GG) (

Natural Measles

Measles Vaccine
Schwarz Strain
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5 10 15
Years After Natural Infection or Immunization

Measles antibody reponse and persistence after natural infection and immunization: A 15-vear follow-up.

Krugman, S. (1971). J Pediatr 78, 1-16.



PRIMARY VACCINE FAILURE

Age of
immunization (mo)

Unknown

Total

Seronegative (%),
hemagglutination
inhibitory titer < 5

11/18 (58)
13/54 (24)
13/66 (20)
9/116 (8)
1/2
47/257 (18.3)

Shasby, D. M., et al. N Eng J Med, 1977;296, 585-9.

Measles cases at

outbreak (%)

6/16 (38)
20/55 (36)
8/61 (13)
10/152 (7)

44/284 (15)
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NP PCR+, Urine PCR+, IgG+,
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SEROLOGY AT ONSET

24 LAB
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NP PCR+, Urine PCR+, IgG+,
=X (47RLEEBE) IgM-
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NP PCR+, Urine PCR-, IgG+,
ME (22E2E - ABIETEET ) IgM-
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DEMOGRAPHICS OF 22 INDIGENOUS LAB-
CONFIRMED MEASLES IN TAIWAN, 2018 (I)

4 4p: age

4

Female: 8 (36.4%)
Mean: 31.9 yr
Median: 30.5 yr
Range: 22-47 yr

|

—

—_—

20 22 24 26 28 30 32 34 36 38 40 42 44 4G 48 50

age

Source : Taiwan CDC



FEATURES OF 22 INDIGENOUS LAB-CONFIRMED

MEASLES IN TAIWAN, 2018 (Il)

100

80

60

40

20

| Lab‘ ‘

Source -

Taiwan CDC
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Table 2. Duration of Antigen-Specific Serum Antibody Production.*

Antigen Protective Titer ~Subjects Protected Antibody Half-Life:: P Value

Total Population Men Women
IU/ml no. (%) year (95 percent confidence interval)§

Tetanus9 0.01 42 (93) 11 (10-14) 12 (10—16) 10 (8-14)

Diphtheria| 0.01 40 (89) 19 (14-33) 17-51) 14 (8-42)

VZV NA NA 50 (30-153) 41 (23-212)

Vaccinia 3.8 28 (62) 92 (46—c0) 9 (48— 85 (31—o

Rubella 10.0 39 (87) 114 (48—co 3 190 (35—co

Mumps NA NA 542 (90—co 53— No decay (89—
Measles 0.2 41 3014 (104—) 369 (67— No decay (74—

6(
63 (28
99 ( )
) 85 (4 )
EBV NA NA 11,552 (63—o) No decay (84—oo 3648 (35—)
) ( )
( )

Most subjects were natural measles infections
It is unknown whether vaccine-induced immunity is as long-lived
as that induced by natural infection

NEJM 2007
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> l I L 95%(Cl

21-30 59.7 46.9-72.4
31-40 66.7 48.9-84.5

243 >40 97.6 94.8-100
' . s Equivocal (%)
o I Positive(%)
Medium
63% 61%
Chen, CJ et al. Euro
Surveillance 2018
& 29.9
- B |

19-20 21-25 26-35 36-45 46-55 56-65



ROLE OF SECONDARY VACCINE FAILURE IN US

No. of Lab-confirmed measles cases in California, 2000-2015

2000-2015 No. of measles-containing vaccine doses received

0 1 >=) Unknown Total

186 20 26 151 383
(80%) (86%)  (11.2%)

Clinical Characteristics of 232 Lab-confirmed Measles Cases

Characteristic MCV Doses (%) P1rend Modified

Measles

Hospitalized
Cough

Coryza

Conjunctivitis

Fever

Cherry, J. D., & Zahn, M. (2018). Clin Infect Dis, 67, 1315-9.
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Subjects aged 18 - 28 years (mean, 20.8 T 2.1 years)

Timing %

Negative Low
Baseline (n=662) 0.2 34

1 mo after MMR3 (n=662) 0.2 0.9
1 year after MMR3 (n=617) 0 1.6

— Baseline

Frequency, %

One Month after MMR3

One Year after MMR3

Fiebelkorn, A. P. et al. JID 2016
4 6 8 10 12 14 16

MeV neutralizing antibody concentration, log, miU/mL




RISK FACTORS OF NEGATIVE OR LOW MEASLES

ANTIBODY

Factor CENEINE

(n=662)

aOR
(95% Cl)

female (vs. male) 0.53

(.23-1.23)

Age at 1 MMR, mo 3.94

12 -<15(vs. 215)  (1.37-11.3)

Years since MMR2 0.18

<15 (vs. > 15) (0.04-0.80)

Baseline Ab NA
<121 (vs. >2121)

(21.8->999.9)

1mo after MMR3
(n=662) (n=617)

1 yr after MMR3

aOR
(95% Cl) (95% Cl)

0.16 : 0.19

(.02-1.48) (.04-.99)

2.64
(0.50-14.04)

195.8 <.0001 54.95 <.0001
(10.90-277.14)

Fiebelkorn, A. P. et al. JID 2016
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ACOG AND CDC RECOMMENDATIONS

* When considering pregnancy:

* MMR vaccination if nonimmune

* Wait 4 weeks prior to attempting pregnancy

* Inadvertent MMR vaccination not indication for termination of pregnancy
* Pregnancy

e With suspected measles exposure but without immunity (or unknown
immunity) should receive IVIG within 6 days of measles exposure

* Postpartum
e MMR vaccination if nonimmune

* MMR vaccination is safe in breastfeeding women, no adverse effect in
neonates



HAVE A NICE DAY |



MEASLES INFECTIONS DURING PREGNANCY

* Increased risk of hospitalization and pneumonia
* Miscarriage

e Stillbirth

* Low birth weight

* Increased risk of preterm delivery
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