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Varicella: not always a benign disease…2

or not cool?
Photosensitive rash

Maculo-papular lesions 
 vesicules
 crusts
Intense pruritus

Systemic signs : 
Moderate fever

Self-limited infection 
in most individuals (10-
day course)
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Image reproduced with kind permission from Dr. Barbara Watson

Complications…
Cutaneous superinfection

Varicella not so benign…
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Severe varicella 
in healthy subjects

Image reproduced with kind permission from Dr. Barbara Watson

More severe 
in adolescents

and adults

Disseminated 
in immuno-

compromised

Varicella not so benign…
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Neonatal varicella

Image reproduced with kind permission from Dr. Barbara Watson

Congenital varicella

Varicella not so benign…



Prospective belgian study
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Blumental et al., 2016

Burden of varicella in Belgium
Analysis of hospitalised cases during a 1-year period
101 hospitals - 97,7% of paediatrics beds in BE 
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Blumental et al., 2016

552 hospitalised cases during study period
14% had an underlying condition

65% had 1 or >1 complication(s) justifying their admission
49% : bacterial superinfection
10% : neurologic disorders



Universal mass vaccination 
(UMV) for varicella.

 Two vaccines are available:

 VARILRIX™ (GlaxoSmithKline Biologicals)
 PROVARIVAX® (MSD)

 Both contain the live attenuated Oka strain

 Varicella added to MMR  MMR-V vaccine 

 Priorix-Tetra™ (GlaxoSmithKline Biologicals)
 ProQuad® (Merck & Co., Inc.)



Universal mass vaccination 
(UMV) for varicella.

Effectiveness data
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UMV (1 dose) varicella in USA: Direct effect & herd immunity

UMV from 1996
Global incidence reduced from 89.8% (1995 to 2004)
(Coverage 92% in 2005, 1-dose schedule)

- Guris et al. 2008
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UMV (1 dose) varicella in USA : 
Impact on mortality

Mortality : 
1990-94 : 0.41/1 million

2005-2007 : 0.05/1 million 

-88%

In all age groups:
<20 yrs : -97%
<50 yrs : -96%
>50 yrs : -67%

Mortality related to varicella almost eliminated
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Data for all Germany 
(Sentinel network = 1000 pediatricians & GPs)
Data from 2005 to 2009 (4 seasons; coverage <80%)

UMV from July 2004
55% reduction in all age groups: 

64% (0-4 yrs), 38% (5-9 yrs) (herd immunity)
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Varicella URV in Uruguay  
Ambulatory visits
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Vaccine coverage

URV, universal routine vaccination

Quian J et al. Arch Dis Child 2008; 93: 845–50.

87% reduction overall



Universal mass vaccination 
(UMV) for varicella.

Effectiveness data
Vaccine efficacy (VE) : GOOD

VE all cases 80%
VE severe cases 99%



Universal mass vaccination 
(UMV) for varicella.

Safety data



Most common adverse reactions : 
local reactions (pain and erythema)

Monovalent & combined varicella vaccines are 
generally well tolerated

Of note : MMRV

16
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Increased risk of 1 febrile seizure among every 2300 children

Klein et al., Pediatrics 2010

Infants of 12-23 months
Administration of  a first dose of MMR or MMRV or MMR + V or VV



Universal mass vaccination 
(UMV) for varicella.

Safety data
Security of Vaccine : GOOD



Universal mass 
vaccination (UMV) for 

varicella.

Who follows WHO recommendations 
to introduce the vaccine in routine 
immunization program ?
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Wutzler et al., Expert Rev Vaccines 2017
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USA : 30 years of experience…
1996 : 1-dose schedule
2006 : 2-dose schedule

Baxter Pediatrics 2015
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Universal mass vaccination for 
varicella.

What does Belgium 
recommend?
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No UMV
Recommended for individuals at higher risk

People and HCW in contact with Immuno-compromised
Child-bearing unimmunized women 
Unimmunized individuals in contact with young children



Universal mass vaccination 
for varicella.

What are the issues?
• MMR Vaccine coverage rate
• Breakthrough infection 
• Waning immunity and age shift
• Increase incidence of shingles



MMR – Measles vaccine 
coverage rate

Risk of decrease…
• MMR Vaccine coverage rate : currently >95% 

for the first dose
• Adding varicella vaccine could stimulate 

parents to choose

• Combined vaccine
• Increase/maintain current coverage rates
• Febrile seizure Klein et al., 2010



• MMR Vaccine coverage rate
• Breakthrough infection 
• Waning immunity and age shift
• Increase incidence of shingles

Universal mass vaccination  
for varicella.

What are the issues?
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UMV (1 dose) varicella in USA : Despite high coverage 
decrease in incidence of varicella is plateauing
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URV, universal routine vaccination

[1] CDC In: Atkinson W et al. eds. Epidemiology and prevention of vaccine-preventable diseases, 10th edn. Washington DC: Public Health 
Foundation, 2007: 175–96. [2] CDC 2008 Available from: http://www.cdc.gov/vaccines/stats-surv/imz-coverage.htm#nis



Breakthrough Varicella
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Case of wild-type varicella 
 Occurring in a vaccinated person >42 days after varicella vaccination 
 Following exposure to wild-type virus

Effectiveness of 1-dose schedule: 80%

 Risk of breakthrough infection in 1/5 children
 Primary failure or waning immunity or both?
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Cell-mediated immunity
(stimulation of cytotoxic T cells)

Robust anamnestic response after 2-dose 
schedule

 2 doses of vaccine mimicks natural response to infection4

 Increased response after 2nd dose suggests uncomplete immunity 
after 1 dose5

Nader et al. 19951 Watson et al. 19952 Ngai et al.  19963

1Nader S, et al. J Infect Dis 1995;171:13–7; 2Watson B, et al. Clin Infect Dis 1995;20:316–9; 3Ngai AL, et al. Pediatr Infect 
Dis J 1996;15):49–5; 4ACIP, 2006; 5Gershon A & Katz S. J Infect Dis 2008;197(Suppl2):S242–S245

0
50

100
150
200
250

Dose 1 Dose 2G
eo

m
et

ric
 m

ea
n 

tit
re

(d
ilu

tio
n-

1)
Humoral immunity

(antibody titre)



31

Varicella vaccine: why 2 doses?

 Effectiveness of 2-doses schedule: 98.3% (USA) 
- Significant reduction of breakthrough infections

- Odds of developing varicella :  lower if 2 doses versus 1

-  virus transmission and risk of late herpes zoster

Kuter B et al, Pediatr Infect Dis J 2004
Shapiro E et al, J Infect Dis 2011
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Summary: 1 vs 2 doses of varicella vaccine

1Seward et al. 2002; 2Nguyen et al. 2005; 3LaRussa et al. 2000; 
4Vazquez et al. 2005; 5Galil et al. 2002; 6Tugwell et al. 2004; 
7Marin et al. 2007; 8Ngai et al. 1996; 9Nader et al. 1995; 
10Watson et al. 1995; 11Kuter et al. 2004; 12AAP 2007

One dose
↓ Incidence, hospitalisa ons and death1,2

BUT
Outbreaks (breakthrough varicella)3–6

Two doses in the USA7

Advantages of two doses

Robust anamnestic response8–10

Significantly higher efficacy (p<0.001)11

Reduction in breakthrough cases12
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 Study in 10 European countries with endemic varicella. 
 Healthy children aged 12–22 months randomised to receive 42 days apart 

(1) two doses of MMRV
(2) MMR at dose one and monovalent varicella vaccine at dose two
(3) two doses of MMR. 

 Participants and their parents, Observers were blinded

 Primary efficacy endpoint : confirmed varicella cases from 42 days after the 
second vaccine dose to the end of the first phase of the trial. Efficacy 
analyses were per protocol 



RESULTS

 5803 children (mean age 14·2 months) were vaccinated. 

 Mean follow-up : 35-36 months

 Efficacy against all varicella
 2 doses MMRV : 94·9% (97·5% CI 92·4–96·6), 
 1 dose Varicella vaccine : 65·4% (57·2–72·1)

 Efficacy against moderate to severe disease
 2 doses MMRV : 99·5% (97·5–99·9). 
 1 dose Varicella vaccine : 90·7% (85·9–93·9). 

34
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• MMR Vaccine coverage rate
• Breakthrough infection
• Waning immunity and age shift
• Increase incidence of shingles

Universal mass vaccination  
for varicella.

What are the issues?



Age Shift
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Baxter et al, Pediatrics 2015

In individuals 5 to 19 years of age
Between 1995 and 2009
In all age groups

Incidence of varicella decreased by ∼90% to 95% (∼10- to 20-fold decrease)
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Baxter et al, Pediatrics 2015

Hospitalization rates with a primary diagnosis of varicella decreased in all age 
categories, including in adults.
Average, decrease of 13% annually between 1994 and 2009 (incidence rate 
ratio, 0.87; 95% CI: 0.84–0.90, p 0.001)



Waning immunity

Length of protection is supposed to be 15-20 
years…

39

Baxter et al, Pediatrics 2015



• MMR Vaccine coverage rate
• Breakthrough infection and age shift
• Waning immunity
• Increase incidence of shingles

Universal mass vaccination  
for varicella.

What are the issues?



41

- Importance of “exogen boosting” 
Thomas et al. Lancet  2002

- US surveillance: 
Slight increase in incidence before UMV 

Donahue JG et al, Arch Intern Med 1995

- No increase since the pre-vaccine era
Hambleton S et al, J Infect Dis 2008

Increased risk of herpes zoster?
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US experience : data after 10 years 
of varicella UMV implementation

ACIP3

“Numerous studies and surveillance data have failed to demonstrate systematic 
increases in the incidence of herpes zoster infection in the USA since the implementation 

of UMV against  varicella in 1995”

2Donahue et al. 1995; 3Marin et al. 2007; 4Hambleton et al. 2008
Leung et al. Clin Infect Dis 2011

 USA : increase in HZ cases does not appear
to be linked to vaccination : 
 Already present before vaccination
 High coverage States = Low coverage

States
 Incidence in children from States with high

coverage confirms protective effect of 
vaccination
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Wutzler et al., Expert Rev Vaccines 2017



VZV is a highly contagious virus infecting nearly all individuals

Varicella is generally a mild disease but with potential serious 
complications and a high societal burden

 individual discomfort
 potentially severe complications
 societal burden for patients, parents and caregivers

Varicella vaccines proved to be safe and effective in preventing the 
morbidity and mortality associated with the disease

Where implemented : impressive reductions in disease incidence, as 
well as fewer hospitalizations and deaths 

Currently no evidence of age shift
Shingles incidence to be followed 44

Conclusion



Conclusion

“In case the hypothesis of an essential exogen boosting will not be confirmed, the UMV 
in Belgium following a 2-dose schedule will be cost- efficient, according to the current 
fares of vaccine doses.”  KCE Report 151A 2010

45

Vaccine recommendations currently exist in 33 countries

Varicella vaccine program : 
2-dose schedule
(4)-6 weeks minimum between doses
If not combined with MMR, at least 4 weeks in between
If varicella disease between doses, no need for boosting

Long-term protection and herd immunity

Importance of a high population coverage rate (>80%)



Thank You!

Thank you to Philippe Lepage
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Reasons for increase in at risk subjects 
with a 1-dose schedule:

Primary 
vaccine
failure Immuno-

suppressed 
individuals

ACIP 2006 Available from: http://www.cdc.gov/vaccines/recs/acip/downloads/min-jun06.pdf  
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Current European recommendations
for varicella vaccine

 SIEVE 2008 (Society of Independent European Vaccination experts)

“the SIEVE recommends such a policy as soon as financially and practically possible”                                         
Sengupta N et al, Eur J Pediatr 2008

 BMC Medicine 2009, Review article (Experts opinion)
Bonanni P et al, BMC Medicine 2009

“The clinical burden of varicella in Europe demonstrates a medical need for prevention 
strategies against the disease”......”Targeted vaccination in susceptible adolescents or 
high-risk groups is a strategy that does not have the potential to interrupt viral 
transmission and is far less effective in achieving high coverage rates when compared with 
childhood programmes”

 Current statement in Belgium
 Varicella vaccination kept for risk groups
 KCE (report 151A, 2010): 

“In case the hypothesis of an essential exogen boosting will not be confirmed, the UMV in 
Belgium following a 2-doses schedule will be cost- efficient, according to the current fares 
of vaccine doses.”

In countries providing UMV:  cost-efficiency of the vaccine was confirmed



49- Gaillat et al. Clin Infect Dis 2011
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Interval between 2 doses of varicella vaccine 
(or MMR-V) depends of local recommendations 
for MMR administration...

 Accelerated interval : D1 (11-23 mo) et D2 (12-24 mo): 
example Luxemburg, Germany

 Standard interval : D1 (12-24 mo) et D2 (3-7 yrs): 
example USA

 Long interval : D1 (12-18 mo) et D2 (8-13 yrs): 
example Belgium

• Priorix Tetra and Varilrix advertisement : 
minimum interval = 6 weeks 
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