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Chickenpox History  

ممکن است از " آبله مرغان"اصطلاح •
که ( نخود) "chiche-poisکلمه فرانسوی 

به اندازه بثورات اشاره دارد، یا از کلمه 
به معنای  "gigan"انگلیسی قدیمی 

 . گرفته شده باشد" خارش"

از نظر تاریخی، ریچارد هبردن برای اولین •

آبله مرغان را از آبله  ۱۷۶۷بار در سال 
 Richard Heberden .تشخیص داد

زوستر -ویروس واریسلا: ۱۹۵۰در•
(VZV)  برای اولین بار توسط اوِِلین نیکول

 .و توماس هاکل ولر جداسازی شد
Evelyn Nicol and Thomas Huckle 

Weller. 

 

 



Varicella (chickenpox) 
 
 

 Varicella Disease Burden and Varicella Vaccines Jane F Seward, MBBS, MPH  
and Mona Marin, MD  

On behalf of the SAGE VZV Working Group  
WHO SAGE Meeting  

April 2, 2014 .  

• The World Health Organization estimates: 

•  annual global burden of varicella to be approximately 140 million cases 

•  with 4.2 million severe complications requiring hospitalization, 

•  and 4200 deaths  

• In the absence of a universal varicella vaccination (UVV) program, most 
infections occur during childhood.  

• Across Europe, varicella incidence is the highest among children less than 
5 years of age and ranges from 7052 to 17,974 per 100,000 population  



Varicella (chickenpox) 

•  R0= the average number of cases 

generated by one case over the 
course of its infectious period in a 
susceptible population 





Varicella case fatality rates 
 Data obtained from the Canadian Notifiable Diseases Surveillance System. 

• highest among adults (30 deaths/100,000 cases),  

• followed by infants under 1 year of age (7 
deaths/100,000 cases) and 

•  then those aged 1 to 19 years (1-1.5 deaths/100,000 
cases).  

• In the pre-vaccine era in the United States, adults 
accounted for only 5% of cases but 55% of the 
approximately 100 varicella deaths each year.  

• In Canada, 70% of the 59 varicella -related deaths in 
the pre-vaccine years (1987 to 1997) occurred in 
those over 15 years of age. 

 





Key Considerations for Special 
Groups 

• immunocompromised Individuals:? 

• HIV-Infected Individuals:? 

• .  

• Postpartum Women: 

• Women who are not pregnant and have not had chickenpox should get vaccinated after their pregnancy to 
prevent exposure to their newborns and others in their household.  

• Household Contacts: 

• Family and close contacts of people with weakened immune systems should get vaccinated to prevent 
them from spreading the virus to their vulnerable loved ones.  

• Healthcare Personnel: 

• All healthcare personnel who are not immune to varicella should be vaccinated to prevent transmission 
within the healthcare setting.  

• Susceptible Adolescents and Adults: 

• Individuals who are not immune to chickenpox, particularly those 13 years and older, are recommended to 
receive two doses of the single-antigen varicella 

•  Post-exposure vaccination 

 

 

https://www.google.com/search?sca_esv=5bf18ccb26b0a35b&cs=0&sxsrf=AE3TifM9XZW0Fel2OlvwxwwErk0HTQaY-w%3A1755959395102&q=Postpartum+Women&sa=X&ved=2ahUKEwi2yOe_kqGPAxWdK_sDHTetCmcQxccNegQIEBAB&mstk=AUtExfAkVmCp6Q3tyfaoTpzxrg1P9EtO4JYkgeTK4i41hCpWOuh0R4rzSzHFCNYe0WgnkrrCqlJ-hfVD0w7R_TVcbNZ_a-l2RRWNKgdnyZl3G1IDzTzXkZU-6XsJN0M3ptahlY0e3CdOzo1MMeC-1cNDkbLoH67bhRNgNqDC5PFWjw8Me17aQlT0tLWV8HeQSQgl1ImHzqwt2_jsWdf2HBxuzR94Aab2HeaxD9sCb9c5HI9gY9rBX8NhBNK0p9gwuhHvo2y2I3s6ka7jt1SLcRexwX8mDPlimfRfHLS-FtCMOCz4h3sdHO4s6u0ATSZGXPJgLYwoCDih6QOMilfkLVmcbKrdP2fusEv18HuuCTR___Ap&csui=3
https://www.google.com/search?sca_esv=5bf18ccb26b0a35b&cs=0&sxsrf=AE3TifM9XZW0Fel2OlvwxwwErk0HTQaY-w%3A1755959395102&q=Healthcare+Personnel&sa=X&ved=2ahUKEwi2yOe_kqGPAxWdK_sDHTetCmcQxccNegQIEhAB&mstk=AUtExfAkVmCp6Q3tyfaoTpzxrg1P9EtO4JYkgeTK4i41hCpWOuh0R4rzSzHFCNYe0WgnkrrCqlJ-hfVD0w7R_TVcbNZ_a-l2RRWNKgdnyZl3G1IDzTzXkZU-6XsJN0M3ptahlY0e3CdOzo1MMeC-1cNDkbLoH67bhRNgNqDC5PFWjw8Me17aQlT0tLWV8HeQSQgl1ImHzqwt2_jsWdf2HBxuzR94Aab2HeaxD9sCb9c5HI9gY9rBX8NhBNK0p9gwuhHvo2y2I3s6ka7jt1SLcRexwX8mDPlimfRfHLS-FtCMOCz4h3sdHO4s6u0ATSZGXPJgLYwoCDih6QOMilfkLVmcbKrdP2fusEv18HuuCTR___Ap&csui=3


 
• Seward JF et al Varicella Zoster 

Virus: chapter varicella 
epidemiology 2000; Kilgore P et al 
2003; Pourahmad M et al 2010; 
Kurukulasooriya GM et al 2010; 
Arunkumar et al 2012; Kudesia G 
J 2002 12  

 





Vaccination goals  

•  Achieving high population immunity to 
control or eliminate infectious diseases 

•  Protecting individuals from serious illness and 
death 

• Strengthening health systems by reducing the 
burden of disease.  

 



Estimating the varicella Herd 
immunity 

• Calculating the Herd Immunity Threshold  
• 1. Determine the R0 for Varicella: 

• The R0 for varicella can vary by region and time but was estimated at 5.67 
in a South Korean study. 

• 2. Calculate the HIT: 

• Use the formula HIT = 1 - (1/R0).For example, if R0 is 5.67, then HIT = 1 - 
(1/5.67) = 1 - 0.176 = 0.824, or 82.4%. 

•  This means that a vaccine coverage greater than 82.4% is needed to 
achieve herd immunity. 

 

https://www.google.com/search?sca_esv=cc2881f0e79ae444&cs=0&sxsrf=AE3TifM4R7OL_uDUlCwnnP_zqBx2uX0toA%3A1755957288807&q=R0&sa=X&ved=2ahUKEwjioqvTiqGPAxXaV6QEHdvaJVgQxccNegQICxAB&mstk=AUtExfD1IYfxN23viRgDdIzYGuFByfQTbYzF4OBQ1U5mMwWanbwWTBq4VJvgd9gFVJk33w-OEumTEpuPDkTvu-y32Z6kYaRwCpZp7CkSK-Y52WpW8XIrX_9Ckn1uIRom-oMmJkX-ygULPiLlrltwjg9MwsogI-aH_NjNIN9m83Na_kgihT4qXno3G6ukRN96c38M1AkdLyYQN9q43wwWpEtNwthVJWtgs88zq_VBrNy-vdK8PQ1IRANMw03XvnJY69LQAnlwn_v-Wpq9fbSnuibn-yNdJmBGpJ-EPr6waKSXY7EMiQ&csui=3
https://www.google.com/search?sca_esv=cc2881f0e79ae444&cs=0&sxsrf=AE3TifM4R7OL_uDUlCwnnP_zqBx2uX0toA%3A1755957288807&q=R0&sa=X&ved=2ahUKEwjioqvTiqGPAxXaV6QEHdvaJVgQxccNegQICxAB&mstk=AUtExfD1IYfxN23viRgDdIzYGuFByfQTbYzF4OBQ1U5mMwWanbwWTBq4VJvgd9gFVJk33w-OEumTEpuPDkTvu-y32Z6kYaRwCpZp7CkSK-Y52WpW8XIrX_9Ckn1uIRom-oMmJkX-ygULPiLlrltwjg9MwsogI-aH_NjNIN9m83Na_kgihT4qXno3G6ukRN96c38M1AkdLyYQN9q43wwWpEtNwthVJWtgs88zq_VBrNy-vdK8PQ1IRANMw03XvnJY69LQAnlwn_v-Wpq9fbSnuibn-yNdJmBGpJ-EPr6waKSXY7EMiQ&csui=3


 
Factors Affecting the Herd Immunity 

Threshold :HIT 

 • Vaccine Effectiveness (VE): 
The effectiveness of the vaccine impacts the required coverage. Studies show that a one-dose 

vaccine may be less effective over time compared to a two-dose schedule.  

• Duration of Immunity: 
Live vaccines generally provide long-lasting immunity, but the effectiveness of the 

varicella vaccine can wane, especially for the single-dose schedule.  

• Vaccine Schedules: 
A two-dose vaccination schedule provides greater and longer-lasting protection than a 

one-dose schedule.  

• Primary Vaccine Failure: 
The proportion of vaccine recipients who fail to develop immunity after vaccination 

must be considered 

 



This implies that the vaccine coverage required to reach the herd immunity 
threshold can differ across countries 

• In South Korea, universal one-dose varicella vaccination for children aged 12–
15 months has been implemented since 2005, and the coverage attained is 97% in 
children. Following universal vaccination, varicella incidence declined by 67% over 
a 10-year period 

• compared to that in Taiwan (82.2% reduction), where the vaccination policy and 
coverage were similar. 

 

•  These differences may be due to 

•  the different background varicella incidence and population immunity levels 
before introducing the universal vaccination program. 

• VZV transmissibility can be affected by multiple factors, such as contact patterns, 
social behavior and structure, and environmental factors,  varicella epidemiology 
may vary across countries.  

• substantial variation in VZV transmissibility in European countries as the 
seroprevalence differed from country to country, and the basic reproductive 
number (R0) ranged between 3.8 and 16.95.   



 
Post-exposure vaccination 

Advisory Committee on Immunization Practices :ACIP 

  

• ACIP recommends that after being exposed to varicella or herpes zoster, people with 
no evidence of immunity and who are eligible for vaccination should get varicella 
vaccine. 

• Ideally, the vaccine should be given within 3 to 5 days after the person is exposed. 
This may prevent varicella or make it less severe. 

• Even if it has been more than 5 days, the vaccine should still be offered. This will 
provide protection against varicella if a person is exposed again in the future and the 
previous exposure did not result in infection. 

• People who previously got the first dose should get a second dose at the appropriate 
time interval. 

• Varicella vaccination is recommended for controlling outbreaks. People who do not 
have evidence of immunity should get a first or second dose as needed. 

 

https://www.cdc.gov/acip/index.html
https://www.cdc.gov/chickenpox/php/outbreak-control/index.html


The American Society for Reproductive Medicine 
(ASRM) emphasizes  

• (VZV) vaccine is contraindicated during pregnancy, and women should be 
vaccinated before conception to ensure immunity.  

• If a woman planning pregnancy has not had chickenpox and is not 
vaccinated, she should complete the vaccine series and wait at least one 
month before attempting conception.  

• ASRM also advises completing immunizations before pregnancy because 
many are contraindicated during pregnancy 



varicella vaccine 

• The varicella vaccine contains live attenuated virus. Before pregnancy, all adults should be 
asked about previous varicella infection or vaccination. Those without evidence of immunity 
or previous infection should receive 2 doses of single-antigen varicella vaccine administered 
1 month apart or a second dose if they have previously received only 1 dose. Pregnancy 
should be avoided for 1 month after vaccination  

• If exposed to varicella before pregnancy, the vaccine should be administered within 96 hours 
of exposure, and pregnancy should be avoided.  

• Pregnant individuals should be assessed for evidence of varicella immunity. Pregnant 
individuals who do not show signs of immunity should receive the first dose of the varicella 
vaccine on completion or termination of pregnancy and before discharge from the hospital. 

•  Cases of congenital varicella after immunization have been reported. 

 



HZ incidence rate with and without VZV 
vaccine  

Sheila Weinmann, Incidence of Herpes Zoster Among Children: 2003–2014  Pediatrics (2019) 144 (1): e20182917. 

 

• The study included 6 372 067 children with ≥1 month of health plan membership. 

•  For the 12-year period, the crude HZ incidence rate for all subjects was 74 per 
100 000 person years,  

• and the rate among children who were vaccinated was 38 per 100 000 person 
years, 

•  which was 78% lower than that among children who were unvaccinated (170 per 
100 000 person years; P < .0001).  

• Overall HZ incidence declined by 72% (P < .0001) from 2003 through 2014.  

• Annual rates in children who were vaccinated were consistently lower than in 
children who were unvaccinated. 



Incidence of herpes zoster among children 
vaccinated with varicella vaccine 

Tseng, Hung Fu PhD, MPHIncidence of Herpes Zoster Among Children Vaccinated With Varicella Vaccine in a Prepaid Health Care Plan in 

the United States, 2002–2008.The Pediatric Infectious Disease Journal 28(12):p 1069-1072, December 

2009. | DOI: 10.1097/INF.0b013e3181acf84f 

 
• There were 172,163 children vaccinated, with overall follow-up of 446,027 

person-years (Incidence rate = 27.4 per 100,000 person-years, 95% 
confidence interval: 22.7-32.7). Children vaccinated after age 5 years had a 
higher but not statistically significant different rate than children 
vaccinated between 12 and 18 months (34.3 vs. 28.5 per 100,000 person-
years). Among children vaccinated between 12 and 18 months, incidence 
rates gradually increased each year in the first 4 years after vaccination (P 
< 0.001).  

• Among the HZ cases, there were 1 (0.7%) case of lymphoid leukemia, 1 
(0.7%) case of drug abuse, 16 (11.1%) cases of asthma with 3 or more 
acute exacerbations, 12 (8.3%) cases of developmental disorders, and 3 
(2.1%) cases of psychological or mental disorders 

https://journals.lww.com/pidj/toc/2009/12000
https://journals.lww.com/pidj/toc/2009/12000
https://journals.lww.com/pidj/toc/2009/12000
https://journals.lww.com/pidj/toc/2009/12000


The incidence of herpes zoster in people who 
have received varicella vaccine 

• The incidence of herpes zoster in people who 
have received varicella vaccine is up to 5 times 
lower than in unvaccinated people infected 
with wild-type varicella (48 per 100,000 
person-years compared with 230 per 100,000 
person-years, in a study of children aged <18 
years).  However, when herpes zoster does 
occur in varicella-vaccinated people, up to 
45% of cases may be due to vaccine 
strain virus 

https://immunisationhandbook.health.gov.au/technical-terms


Annual incidence of 
varicella zoster IRAN 

• There are no readily available studies providing the specific annual 
incidence rate of varicella-zoster virus (VZV) infection in Iran 

• Studies often focus on seroprevalence (the proportion of the population 
with antibodies against the virus) rather than active infection rates. 

•  However, seroprevalence studies show high immunity in the population 
(over 78% overall and reaching over 83% in some age groups), indicating a 
significant number of past infections.  

https://www.google.com/search?sca_esv=035b65082be3e816&sxsrf=AE3TifOdKPCtRf-78qRU9pgQ20DNGm29dQ:1755973790586&q=annual+incidence+of+varicella+zoster+IRAN&spell=1&sa=X&ved=2ahUKEwiGjpeQyKGPAxXldaQEHXhzGrYQkeECKAB6BAgLEAE
https://www.google.com/search?sca_esv=035b65082be3e816&sxsrf=AE3TifOdKPCtRf-78qRU9pgQ20DNGm29dQ:1755973790586&q=annual+incidence+of+varicella+zoster+IRAN&spell=1&sa=X&ved=2ahUKEwiGjpeQyKGPAxXldaQEHXhzGrYQkeECKAB6BAgLEAE
https://www.google.com/search?sca_esv=035b65082be3e816&sxsrf=AE3TifOdKPCtRf-78qRU9pgQ20DNGm29dQ:1755973790586&q=annual+incidence+of+varicella+zoster+IRAN&spell=1&sa=X&ved=2ahUKEwiGjpeQyKGPAxXldaQEHXhzGrYQkeECKAB6BAgLEAE
https://www.google.com/search?sca_esv=035b65082be3e816&sxsrf=AE3TifOdKPCtRf-78qRU9pgQ20DNGm29dQ:1755973790586&q=annual+incidence+of+varicella+zoster+IRAN&spell=1&sa=X&ved=2ahUKEwiGjpeQyKGPAxXldaQEHXhzGrYQkeECKAB6BAgLEAE
https://www.google.com/search?sca_esv=035b65082be3e816&sxsrf=AE3TifOdKPCtRf-78qRU9pgQ20DNGm29dQ:1755973790586&q=annual+incidence+of+varicella+zoster+IRAN&spell=1&sa=X&ved=2ahUKEwiGjpeQyKGPAxXldaQEHXhzGrYQkeECKAB6BAgLEAE
https://www.google.com/search?sca_esv=035b65082be3e816&sxsrf=AE3TifOdKPCtRf-78qRU9pgQ20DNGm29dQ:1755973790586&q=annual+incidence+of+varicella+zoster+IRAN&spell=1&sa=X&ved=2ahUKEwiGjpeQyKGPAxXldaQEHXhzGrYQkeECKAB6BAgLEAE
https://www.google.com/search?sca_esv=035b65082be3e816&sxsrf=AE3TifOdKPCtRf-78qRU9pgQ20DNGm29dQ:1755973790586&q=annual+incidence+of+varicella+zoster+IRAN&spell=1&sa=X&ved=2ahUKEwiGjpeQyKGPAxXldaQEHXhzGrYQkeECKAB6BAgLEAE
https://www.google.com/search?sca_esv=035b65082be3e816&sxsrf=AE3TifOdKPCtRf-78qRU9pgQ20DNGm29dQ:1755973790586&q=annual+incidence+of+varicella+zoster+IRAN&spell=1&sa=X&ved=2ahUKEwiGjpeQyKGPAxXldaQEHXhzGrYQkeECKAB6BAgLEAE


• The sera of 2753 individuals aged 10–18 were tested for VZV antibodies, from 
those 87.4% were positive. The prevalence was statistically different in four socio-
geographic regions (P<0.001), varying between 85.24% in West region (mostly 
mountainous areas with cold climate) to 94.59% in Southeast region (subtropical 
climate).  

• Among variables studied, only age and mean daily temperature of the living area 
were positively associated with the VZV seroprevalence.  

• Our findings show that most Iranians develop immunity to VZV before the age of 
10, but a substantial proportion of them are yet susceptible to the infection.  

• Therefore, it seems that the best strategy to reduce the burden of the disease is to 
vaccinate high- risk adults, i.e. those without a history of varicella infection.  

• The regional temperature might be the only determinant of VZV epidemiology in 
Iran 



Seroprevalence of Varicella Zoster Infection at Provincial Level in 
Iranian Adolescents: The CASPIAN-III Study 

Seyed Naseredin Mostafavi, Shervin Ghaffari Hoseini, 
Arch Pediatr Infect Dis. 2017; 5(4):e61647. 



Varicella immunity in Iran: an age-stratified systematic 
review and meta-analysis Abbas Allami, Navid Mohammadi 
IRAN. J. MICROBIOL. Vol. 6, No 6 (December 2014) 372-381 

 



Seroprevalence of Antibodies against Varicella Zoster Virus 
among Women before Marriage in Yazd, Iran 

Zeynali L, Ayatollahi J 
Iranian Journal of Virology, Volume 10, Number 2,3, 2016 



• prevalence curve for you in words based on your data: 

• <1 year: Very low, since only about 25% of infants are 
susceptible (most have maternal antibodies). 

• 1–5 years: Prevalence rises quickly from ~10% to ~33%. 

• 6–10 years: Climbs further, reaching ~33–50%. 

• 11–15 years: Strong increase, 46–72% immune by this 
age. 

• 16–20 years: Around 70–81%, showing that most 
teenagers have already had chickenpox. 

• 21–25 years: Increases further to 75–85%. 

• 26–30 years: High, ~83–95%. 

• 31–40 years: Slightly variable, ~79–92%. 

• >40 years: Very high, 75–98%, with only a small fraction 
of adults still susceptible. 

• 👉  The curve starts very low in infancy, rises steeply in 
childhood, reaches ~70–80% by late adolescence, and 

approaches saturation (>90%) in adulthood. 

 











Overall picture: 
 

• The incidence curve (risk per person) is 
highest in childhood (especially ages 1–15). 

• The case-number curve (absolute cases) has 
two bulges: one in young children, and 
another smaller one in young adults (20s), 
driven by the sheer size of that population 
group. 


