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Abstract

Varicella zoster virus (VZV) isahighly contagious virus that affects people
worldwide. The incidence of varicella appears to vary among regions with different
climates, population densities, and degrees of development. However, morbidity and
mortality statistics are amost non-existent in Taiwan and other tropical or less
developed regions. The aims of this study were to explore the varicellalgG
seroprevalence and factors associated with the susceptibility among children under
12 yearsold in Taiwan.

We collected residual serum from 13 hospitals around the island. Varicella1gG
antibodies were examined by the Enzygnost Anto-VZV/IgG (Dade Behring). There
were 1401 valid results. In addition to the test results, 656 parents also answered a
guestionnaire, which included history of exposure, history of vaccination, history of
infectious diseases, family social economic status, etc. These responses allowed the
analysis of factors associated with the susceptibility of varicella

Varicella lgG antibodies seropositivity increased as age increased after 1 year old.
In northern Taiwan, seropositivity greatly increased from 14.3% to 52% in 2-3 years
old, it became 67% in 4-7 years old and 88.0% in 8-12 years old. Similar to northern
Taiwan, the seropositivity was 90% in 8-12 years old in central Taiwan. In southern
Taiwan, the extent of infection was lower than that of northern and central Taiwan,

the seropositivity was 76.1% in 8-12 years old. In eastern Taiwan, the extent of

6



infection was low before 8 years old, it greatly increased to 93.8% in 8-12 years old,
suggesting later infection during childhood. Although lower in eastern Taiwan, the
maternal antibodiesin infant were not significantly different across living areas. The
seroprevalences were significantly different across areas in all age groups except in
infant. The seroprevalences of maternal antibodies were significantly different
between infants in mass vaccination area and in private vaccination area. In 1 year
old children, the seropositivity prevalence decreased in both areas (20% and 10%,
respectively). The seropositivity significantly differed between these two areasin
children 2-5 years old. This differences were not significantly different after 6 years
old. The results of multiple logistic regression revealed that varicella susceptibility
was independently associated with age, living areas, history of receiving varicella
vaccine and influenza vaccine, history of varicella, history of ever contacted varicella
cases, family income, and father’s occupation. The extent of sub-clinical varicella
infection also increased as age increased. It was 8.9%, 31.5%, and 52.2% for age
groups of 1-2 years, 7-8 years, and 11-12 years, respectively.

This seroprevalence study was completed before the initiation of national
comprehensive varicella vaccination program. In addition to estimating the size of
susceptible population and extent of sub-clinical infection, we also analyzed the
factors associated with the susceptibility of varicella. The results showed that the size

of the susceptible population in mass vaccination area was smaller than that in
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private vaccination area, which, at least partially in some younger age groups,
suggested the effect of vaccination. The long-term effect of national varicella

vaccination program needs further follow-up study.

Keyword: Varicella, Seroepidemiology study, Vaccination program
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Enzygnost Anti-VZV/IgG Behring

1. serum plasma EDTA citrated heparinized
2. P/N 1 21 Sample
Buffer POD Kit eg 20ul + 400 ul
P/N VZV Tris beffer solution
3. 200 ul Sample Buffer POD

Antigen/Control Antigen  Antigen
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Control Antigen

4 . 20 ul P/N 2
5. 37 +1 60 +2
6. Wash Solution Wash Solution 1 20

eg 20 ml Washing Solution POD + 380 ml distilled water
7 . 100 ul 1gG- rabbit anti-human

|gG/POD Conjugate  Working Conjugate Solution 1 ul

Anti-human IgM/POD Conjugate + 50 ul Conjugate Buffer Microbial

8 . 37 +1 60 +2

Wash Solution

9 . 100 ul Working Chromogen Solution Wor ki ng
Chromogen Solution 1 ml Chromogen TMB + 10 ml
Buffer/Subtrate TMB

10. 18-25 30

11. 100 ul 0.5N sulfuric acid

12. spectrophotometer 450 nm 650 nm
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Table 1. Seroprevalence of VZV IgG antibodies among children living in private varicella vaccination areas, Taiwan, 2003

Areas
Age Northern Centrd Southern Eastern
Positive/Total % Positive/Total % Positive/Totdl % Positive/Total %

0 9/19 47.4 7/18 38.9 10/25 40.0 4/17 235
1" 2/14 14.3 8/14 57.1 7/23 304 2/19 10.5
23" 26/50 52.0 21/30 70.0 30/70 429 9/34 26.5
4-7 80/119 67.2 38/44 86.4 96/146 65.8 13/20 65.0
812 44/50 88.0 45/50 90.0 83/109 76.1 15/16 93.8
Total™” 161/252 63.9 119/156 76.3 226/373 60.6 43/106 40.6

* Significant at 0.10
** Significant at 0.05
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Table 2. Comparison of seroprevalence of VZV IgG antibodies between children living in mass vaccination areas and private vaccination areas,

Taiwan, 2003
Areas
Mass vaccination Private vaccination
Age Positive/Total % Positive/Total % Significance
0 125/194 64.4 30/79 38.0 0.00
1 22/49 44.9 19/70 27.1 0.05
2 32/49 65.3 40/91 44.0 0.02
3 32/41 78.0 46/93 49,5 0.02
4 30/34 88.2 83/114 72.8 0.06
5 30/40 75.0 47/83 56.6 0.05
6 18/30 60.0 58/83 69.9 0.32
7 17/19 89.5 39/49 79.6 0.49
8 23/26 88.5 44/59 74.6 0.15
9 13/15 86.7 48/59 814 0.63
10 7/8 875 43/47 915 0.56
11 3/3 100.0 30/33 90.9 1.00
12 6/6 100.0 22/27 815 0.56

Total 358/514 69.6 549/887 61.9 0.00
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Figure 1.Comparison of seroprevalence of VZV 1gG antibodies between
children in mass and private vaccination areas, Taiwan,2003
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Table 3. Univariate analysis of factors associated with varicella susceptibility in
children under 12 in Taiwan, 2003

Variables Number of Total number % p value
susceptible subjects  of subjects
Total 242 656 36.9
Age 0.00
0 17 37 45.9
1 55 68 80.9
2 34 67 50.7
3 42 73 57.5
4 18 55 32.7
5 19 60 317
6 16 49 32.7
7 9 47 191
8 8 45 17.8
9 9 38 23.7
10 7 50 14.0
11 3 35 8.6
12 5 32 15.6
Sex 0.46
Boys 144 378 38.1
Girls 98 278 35.3
Living areas 0.00
Northern 27 130 20.8
Centrd 35 153 22.9
Southern 119 271 439
Eastern 61 102 59.8
Father’s education level 0.00
Primary school 11 18 61.1
Junior high school 49 103 47.6
Senior high school 91 234 38.9
College and above 55 199 27.6
Not answered 36 102 35.3
Mother’s education level 0.23
Primary school 33 95 34.7
Junior high school 47 110 42.7
Senior high school 87 218 39.9
College and above 40 134 29.9
Not answered 35 99 35.4
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Variables Number of Total number % p value
susceptible subjects  of subjects

Father’s occupation 0.00
Business 18 126 14.3
Teacher/Officia/Military 36 82 43.9
Farmer/Fishing/Worker 99 225 44.0
Healthcare 2 7 28.6
Service 32 80 40.0
Other/retired 18 34 52.9
Not answered 37 102 36.3

Mother’s occupation 0.06
Business 23 78 29.5
Teacher/Officia/Military 12 43 27.9
Farmer/Fishing/Worker 15 52 28.8
Healthcare 6 28 21.4
Service 32 76 42.1
Housewifelretired 121 286 42.3
Not answered 33 93 35.5

Family income (NT/month) 0.00
<=30000 53 106 50.0
30001-50000 85 197 43.1
50001-80000 39 141 21.7
>=80001 20 81 24.7
Not answered 45 131 34.4

Number of children under 12 0.39

living together
0 85 233 36.5
1 83 235 35.3
2 52 133 39.1
3 13 39 333
4 6 13 46.2
>4 3 3 100.0

Ever contacted with varicella 0.00

cases
Yes 41 205 20.0
No 129 246 52.4
Unclear 72 205 35.1

Daytime activity location 0.00
Daycare/Kindergarten 66 180 36.7
Elementary school 41 256 16.0
Home 126 201 62.7
Babysitter’'s home 7 14 50.0

Relative’'s home 2 5 40.0
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Variables Number of Total number % p value
susceptible subjects  of subjects
History of varicella 0.00
Yes 6 107 5.6
No 236 549 43.0
History of measles 0.09
Yes 0 6 0.0
No 242 650 37.2
History of rubella 1.00
Yes 0 1 0.0
No 242 655 36.9
History of mumps 1.00
Yes 2 6 33.3
No 240 650 36.9
History of hepatitis 0.68
Yes 3 6 50.0
No 239 650 36.8
History of enterovirus 0.06
Yes 23 83 21.7
No 219 573 38.2
History of meningitis 0.30
Yes 0 4 0.0
No 242 652 37.1
History of allergy 0.00
Yes 38 146 26.0
No 204 510 40.0
History of endocrinology 0.37
disease
Yes 1 1 100.0
No 241 655 36.8
History of unknown fever 0.02
Yes 8 11 72.7
No 234 411 36.3
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Variables Number of Total number % p value
susceptible subjects  of subjects
Ever received varicellavaccine 0.00
Yes 14 156 9.0
No 228 500 45.6
Ever received influenza 0.00
vaccine
Yes 16 99 16.2
No 226 557 40.6
Ever received pneumococcus 0.05
vaccine
Yes 1 11 9.1
No 241 645 374
Ever received Hib vaccine 0.00
Yes 18 86 20.9
No 224 570 39.3
Number of children living 0.00
together ever received varicella
vaccine
4 0 1 0.0
3 1 13 1.7
2 4 17 23.5
1 19 86 22.1
0 218 539 40.4




Table 4. Multiple logistic regression analysis of factors associated with varicella
susceptibility in children under 12 in Taiwan, 2003

Variable Oddsratio  95% Confidence p value
Interval

Age

0 1.00

1 8.05 2.76-23.49 0.00

2-6 2.38 1.06-5.36 0.04

7-12 0.48 0.21-1.10 0.08
Living areas

Northern 1.00

Central 0.88 0.39-2.00 0.77

Southern 2.71 1.40-5.28 0.00

Eastern 2.10 0.91-4.85 0.08
Family income

<=30000 1.00

30001-50000 0.91 0.47-1.75 0.77

50001-80000 0.47 0.22-1.00 0.05

>=80001 0.74 0.28-1.95 0.54

Not answered 0.72 0.28-1.82 0.48
Father’s occupation

Business 1.00

Teacher/Official/Military 3.94 1.59-9.75 0.00

Farmer/Fishing/Worker 3.35 157-7.14 0.00

Healthcare 2.56 0.24-27.54 0.44

Service 2.90 1.19-7.10 0.02

Other/retired 157 0.49-5.04 0.45

Not answered 1.69 0.59-4.87 0.33
History of varicella

Yes 1.00

No 19.90 7.42-53.34 0.00
Ever received varicellavaccine

Yes 1.00

No 11.09 5.77-21.34 0.00
Ever received influenza vaccine

Yes 1.00

No 251 1.16-5.42 0.02
Ever contacted with varicella cases

Yes 1.00

No 1.78 0.98-3.22 0.06

Unclear 1.19 0.62-2.25 0.60
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Table 5. Estimation of varicella sub-clinical infection in different age groups among
children under 12 in Taiwan?, 2003

Age group Seropositive Total number  Proportion of
of subjects B/A (%)

All (%) Subclinical
(A) infection® (%)
(B)

0 20(54.1) 19(51.4) 37 95.0
1,2 46(34.1) 12(8.9) 135 26.1
3,4 68(53.1) 19(14.8) 128 27.9
5,6 74(67.9) 26(23.8) 109 35.1
7.8 65(70.7) 29(31.5) 92 38.7
9,10 72(81.8) 36(40.9) 83 50.0

11,12 59(88.1) 35(52.2) 67 59.3
Total 414(63.1) 176(26.8) 656 425

a. Subjects who reported no history of varicellaand no history of receiving varicella
vaccine
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