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Keywords: varicella; zoster, incidence, vaccine efficacy, breakthrough
infection

Herpes zoster, a common disease, has an important impact on the
health of adults, particularly the elderly, and the health system. This study
evaluated the disease burden and epidemiological characteristics of
herpes zoster in Taiwan. Using herpes zoster-related ICD-9-CM codes
used on Taiwan’s National Health Insurance claims, we analyzed overall
and age-group differences in incidence, complications, utilization of
healthcare facilities, lengths of stay, and cost of their medical care in
Taiwan’s population from 2000 to 2005. The overall annual incidence of
zoster was 4.97 cases per 1000 people, with women having a significantly
higher incidence than men (5.20 per 1000 vs. 4.72 per 1000, p<0.001).
The incidence increased stepwise with age, with 5.18 cases per 1000 in
people 40 — 50 years old, 8.36 in those 50 — 60, 11.09 in those 60 — 70,
and 11.77 in those above 70 years old. The estimated lifetime risk of
developing herpes zoster was 32.2%. Zoster-related hospitalizations and
medical cost per patient increased with age. In conclusion, about
two-thirds of Taiwan’s zoster cases occur in adults older than 40 years old
and about one third of the population would develop zoster within their
lifetime.

We performed this national-wide retrospective investigation among the
recipients of varicella vaccine to evaluate the breakthrough varicella
infection rate, factors associated with breakthrough infection and the
vaccine effectiveness. The recipients of these vaccinations were identified

through Taiwan’s National Immunization Information System and data on
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breakthrough infections among these recipients were collected by using
Taiwan’s National Health Insurance claims database. From 2000 through
2007, total of 1,057,345 persons received varicella vaccinations in
Taiwan. Varicella breakthrough infection occurred among 22,640 (2.1%)
vaccinees and 170 (0.016%) required hospitalization for varicella disease.
Annual breakthrough infection rates ranged from 0.12% to 2.04%. The
mean age of vaccination was 1.6 years (medianl.3 years) and the mean
age at breakthrough infection was 3.9 years. The mean interval between
vaccination and the breakthrough infection was 841 days. The rate was
significantly lower in regions where free varicella vaccinations were
available than in regions where they were not (P< .001). Varicella
breakthrough infection significantly occurred between 5 and 6 years of
age among the vaccinees, who received vaccination at 1 year-old
(p<.001). The vaccine effectiveness against varicella and varicella-related
hospitalization was 83% and 85% during a 6-year study period.

Mass free varicella vaccination given to 1-year-old children started in
2004 in Taiwan. Our study investigated the epidemiological
characteristics of varicella from 2000 to 2008 and assessed its change
after the mass varicella immunization. Most (79.3%) of varicella cases
were between 0-10 years old. Winter was the epidemic season of varicella,
particularly in January. The overall age-specific annual incidence peaked
in 3 to 6 years old children. The age with peak incidence moved to the
right after mass varicella vaccination: the peak incidence occurred in
4-year-old children in 2000 and moved to 6-year-old children in 2008. We
found significantly post-vaccinational decrease in incidence among

preschool children, especially 3 to 6 old children, the peak incidence was
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88 per thousand for 4 year-old children in 2000 and 23 per thousand for
6-year-old children in 2008 (p<0.001).
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X > 466 - 490 % ¥ L - (ICD-9-CM codes for varicella-related

complications which include the following: central nervous system
including 320 meningitis, 322 cerebellitis, 323 encephalitis, 348
encephalopathy, 351 facial palsy, 331.81 Reye’s syndrome, 780.3 febrile
convulsion/seizure 780.3; skin and soft tissue including 680-686 cellulites
and abscess, 035 erysipela, 728 pyomyositis and necrotizing fasciitis,
373&376.01 blepharitis, 034&041 scarlet fever and streptococcal or
staphylococcal infection; skeletal system including 711 Arthritis, 730-733
osteomyelitis; lower respiratory tract infection including 480-487
pneumonia, 510-519 pneumonitis, 466&490 bronchitis; hematological
system- 287 thrombocytopenia, 283&285 anemia, 288 neutropenia,
others-038&790&995.91-995.92 for sepsis and bacteremia, 040-041 for
other bacterial infection; 422 cardiomyopathy, 425 myocarditis;

070.5&070.9&573 for hepatitis).
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ophthalmic complications, 053.7 With other specified complications,

053.8 With unspecified complication, 053.9 Herpes zoster without

mention of complication) -
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Table 1. Recent studies on varicella breakthrough infection and vaccine efficacy.

Location Time BVR VE Cases | Age Vaccination | Characteristics
Rate %
USA®* 1991-2003 | 7.3% (1 94.4% (1 2,216 | 1-12yo NA 1) Case-control study
dose) dose) 2) Historical data as
2.2% (2 98.3% (2 unvaccinated control
doses) doses)
California 1995-2004 | 9.5% NA 11,356 | <18yo NA Case-control study
(USA)*
Georgia (USA) | Jan-Apr 14% 86% 148 1-6 yo 45% Outbreak investigation
> 1996
North Carolina | Feb 1996- |2.49% 83% 14,392 | <5yo NA Case-control study
(USA)® Sep 1997
Connecticut Mar 1997- |16.2% 85% 830 1-16 yo NA Case-control study
(USA)® Nov 2000
Taiwan® 1998-2000 | 2.16% NA 1,248 |<12yo NA Case-control study
New Dec 2000- | 68% 44% 88 6 mo-8 yo 73% Outbreak investigation
Hampshire Jan 2001
(USA) *®
Illinois Jan-May 3% and 9% | 88% 508 <12vyo NA Outbreak investigation
(USA)¥® 2001
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Oregon Oct 2001- |12% 72% 218 5-12 yo 97% Outbreak investigation
USA)* Jan 2002
(
Utah (USA)* | Oct2002- |4%and 5% | 87% 597 <12 yo NA Outbreak investigation
Feb 2003
Israel* Jan-Jun 41.5% 20% 242 3-6 yo 37% Outbreak investigation
2003
Arkansas Sep-Nov 8.2% 82% 545 <12yo 96% Outbreak investigation
(USA)*® 2003
Michigan Nov-Dec 11.8% 84.7% 580 Kindergarten- | 96% Outbreak investigation
(USA)™ 2003 3" grade
Nebraska Nov 2004 13% 81% 283 Kindergarten- | 81% Outbreak investigation
(USA)® 7" grade
Maine (USA)* | Oct 2005- | 13.4% 86.6% 240 5-11 yo 96.9% Outbreak investigation
Jan 2006
Arkansas Sep-Dec 14.6% 85.4% 880 3-13 yo 97% Outbreak investigation
(USA)Y 2006 (1dose) (1dose)
10.4% 89.1%
(2doses) (2doses)
Germany™*® 2008-2009 | 13% 71% 631 Kindergarten | 62% Outbreak investigation
Iltaly*® Jan-May 12.7% 82.4% 129 3-6 yo 53.9% Outbreak investigation
2009
Taiwan (this 2000-2007 | 4.8% 83% 257,349 | <10 yo 16.3% Nationwide case-control
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study) study

BVR denotes breakthrough varicella infection rate, VE as vaccine efficacy, yo as year-old, and NA as not available.
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