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# # 5674054030 : MAJOR MEDICINE

KEYWORDS: MINIMUM PROTECTIVE LEVEL OF TETANUS AND DIPHTHERIA / MINIMUM PROTECTIVE LEVEL OF

TETANUS AND DIPHTHERIA
PAILIN  MAHAPARN: SEROPREVALENCE OF TETANUS-DIPHTHERIA ANTIBODY AMONG THAI AND
FOREIGNERS : IMPLICATION FOR TETANUS-DIPHTHERIA IMMUNIZATIONDUE TO ASEAN ECONOMIC
COMMUNITY(AEC) ERA. ADVISOR: PROF. TERAPONG TANTAWICHIEN, M.D., 37 pp.

Background: Previous outbreaks of diphtheria disease in the frontier of Thailand in adults suggests that
there is not an adequate booster vaccine in Thai adults. Because of concerns about the ASEAN Economic
Community(AEC) Era, our neighboring foreigners will come to Thailand. Due to their lack of adequate Expanded
Programs on Immunization (EPI), especially in Cambodia, and lack of adequate protective immunity in the Thai
population, outbreaks may occur with more severity. We examined the prevalence of diphtheria and tetanus
immunity in Thais and foreigners (Cambodians and Burmese). A total of 229 subjects were enrolled. 117 subjects
were Thai and 122 subjects were foreigners (72 Cambodians and 40 Burmese). 106 Thai subjects (90.6%) had
protective levels of antibody for tetanus (>0.1 1U/ml). Only 58 (51.8%) of the foreigners had protective tetanus
levels (Cambodians 43%, Burmese 67.5%). Geometric mean titer (GMT) was 0.13 IU/ml in the foreigners, which is
significantly lower than Thai subjects, which was 1.38 IU/ml (p<0.05, 95%C| 4.96-13.37). However, overall
seroprotection rate of diphtheria (>0.1 IU/ml) in Thai subjects was the lowest (70.9%). Their Geometric mean titer
(GMT) was 0.17 IU/ml but it is not significantly different from foreigner subjects, which was 0.28 1U/ml (p =0.68,
95%Cl 0.47-0.85). Protection immunity level for diphtheria in Burmese and Cambodians was 76.4% and 71.8%,
respectively. This was directly reverse of the tetanus immunity levels. These results could suggest that the
Burmese and Cambodian subjects have a diphtheria immunity via natural exposures, and therefore cannot

prevent or decrease the rate of carrier transmission.

Method: After first dose of Td vaccine, almost Thai subjects had a protective level of diphtheria
except one Thai 33 year-old who could not remember her past vaccination (<0.1 1U/ml ,2.6%). Protective but not
long lasting in 14 Thai subjects (0.1- <1 1U/ml, 35.9%) . Long lasting protective level of diphtheria in 24 Thai
subjects (>1 1U/ml, 61.5%). All of foreigners who received first dose Td vaccine respond to vaccination. Only five
Cambodians still had unprotective levels of tetanus <0.1 IU/ml, while all Thai and Burmese had a protective level
of tetanus after the first dose of Td. Three of them denied any vaccination in the past and two of them received

unknown vaccination more than 5 years prior.

Conclusion: In conclusion, to prevent the outbreak of vaccine preventable disease in the upcoming
AEC era, we recommend promoting one Td vaccination and a booster dose every 10 years, especially in Thai
people age>30 years due to waning of immunity, 1 dose or preferable 2 doses in induce long lasting immunity.
Our study revealed that neighboring foreigners living in Thailand have to receive Td vaccinations in all age groups,

preferable 3 doses.

Department: Medicine Student's Signature .

Field of Study: Medicine Advisor's Signature ______ ..
Academic Year: 2014
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ANSNT 1 Seroprevalence by age group and race of protective tetanus titer (>0.1

IU/ml) among Thai and foreign subjects at day 0 (before vaccination) and day 30

(after receiving 1 dose of Td vaccine)..............

ANST 2 Seroprevalence by age group and race of protective diphtheria titer

(20.1 IU/mL) among Thai and foreign subjects at day 0 (before vaccination) and

day 30 (after receiving 1 dose of Td vaccine)
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AEC ASEAN Economic Community
EPI Expanded Programs on Immunization

GMT Geometric mean titer
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A1aNuuan (primary research question)

Seroprevalence of tetanus e diphtheria TuUsE NS INBLAZLISUAIIATY
ANA1U594 (secondary research question)
atenguaziadedugiimsazdutimmnendnlunsliiadu Td Tunssh mass

vaccination kAWSIUINNUIEWMALNDUU AL AeluUsE e lne

1.3 IngUseaeAvan1sivy

[y

Usziluszaugilauiuluusenng war sauserandaduTd wnvssunslulssmenas

KSIUINNUTENABUUNUNL A luUs e lne

1.4 duufgu

Y o 1

Uszmnsinesniigliauiusie tetanus, diphtheria dn3UszwInsing

1.5 NFAULUIANAA LUNTFIVY
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Host factors

Age

Underlying disease
Immunosuppression

socioeconomic status

\ history of previous /

vaccination
seroprevalence of tetanus and

diphtheria antibody

treatment

dose of vaccinations

1.6 TannasUasiu
Definition
LS9UANANT Ao yaasIsua P liddynalvendinrihauludssmalne lnsane

INUseina ASEAN LU waln 813 wus nelvg) Negusvinalnelsiiu 3 T

1.7 msliddeudejuanldlunisise

nsiusegradends andelilaruiidewivlunduds 70 sernwalded d9
¥oeUFUANITMLLIRTEIUVES World  Health Organization international —reference
76/589

IﬂsJa'qLLﬁziLLazmwﬁsw.ﬁ;maqﬂsai 1nelFELISA test kit antibody tenanus IgG

antibody diphtheria IsG Ingldvoaus¥n IBL international GmbH



1.8 A3n15AliulAsINITIeInege

N._3ULUUNITINE
NITIELTIAADY (Experimental study) anwale Therapeutic trial

2.U3z9105:U0 19318 (target population)

ananadnsoLannnImTemniy 18 Tiuly

A._Usznsilglunisfine (study population) laun

[

@aASNLANYAULLU A A ULNUAN I UNSAALEDNDIAENASIUINISANE hazdugu

;4

WhlasaIMsfne1ide nanilasumesuieneasiBenvadlasinsuayne

a o

3_NURlUNISAALARNDIENANATNNISANE (inclusion criteria) 69

1. Uszmnsenguinnimisewiniu 18 Yauly
2. pnanadmsasteluludugaunisivey

9. LNIUNTSAREBNDIANAIATABNIINNSAN® (exclusion criteria) tALA

1. welainduTd unneulutiaaitdesnin 5 U

2. AUseTRUNIgUTd

3. mmﬁﬁﬂiﬁmiﬂﬂizﬁﬂﬁjimmunocompromised host 1w HIV,ESRD, T4en
immunosuppressive agents

2. NUINUITEIINS

mATzdndonUsznsianun 250 Ay Inadunguenanadnsynilng 125 au uaz
mmaﬁmmmwﬁqé’n 125 AU

1PUAIUIIAINA1TANEYI Diphtheria outbreak in Thailand ,2012;
seroprevalence of diphtheria antibody among Thai adults and its implications
for immunization programs

P=0.93
0=1-0.93

D=0.05

N = (1.967(0.91)(1-0.91)/(0.05)°
N = 125



Andulszensyiing 125 AU LAY LIIUANAID 125 AU TUAITAIWIAMI

seroprevalence diphtheria Wag tetanus

v

9. USZLIUNANISABUANDISIINISANIATU 1 1 LABUNAIRA AT

[

%._N5ATIEieya Ingns1n1silgivednefuuazuianedn neudningu uasndan

(% =

1AFUdl 1 1eeu 1ne I5n15N9a0R mean , median , chi square test ,frequency

10. Y9INANINITIAY
{H9991N971EANASTIAALEDNLINNT UNNAIUARNAINLTIIUNTDEDUNNDASS FI91HY

Y

agsugiuvibionaiinisunsszuinvesreiu vhlinssaugliduduldgendianuduasda

1.9 wansausslevinaininazlasuainauiae
-] ¥ 4 Ql' U a v U a é{ -] ¥ . .
bimsuanunsalifediugiauiu Msdaussmannduvili herd immunity

= aa vee v Ay o = |9 va O
anas JudulenainaglifnwssiunliduiuiasAnuidosesnivinasadsasanyay uag

v & aay v ! U a1 a v
EJQLiJUIEJﬂqﬁ@V]IWLLQﬂQWS?ﬂQjU%Ui%‘Uq%u@ﬂ@'ﬂﬂ
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USNAUssUNssY

1. Nasamon Wanlapakorn, 2014 if®sa1ndn1sszunnvesisananulunina
nziusenieanilolugniengunnimisewiiu 15 U lngssuinanuazdseusie (sporadic
case)lud 2012 Fslad@nu1 seroprevalencewas diphtheria Tulsgannslnean 7 dawin
(Fedlvd 519U3 ¥aU3 UATASSITNIIY Nwailan vouwiu wazawal) Tu 4 913918(20-29,
30-39, 40-49 wag 50-59)lul 2012 lawguuszynsangudusaialain wag Useynsan
= ot o o Y ' ° | A o
‘1/|1J’]‘1N‘ULL‘IN‘V]ElﬂLuI’NWEJ’]U’la(miJf\Nﬁ’MWN"](ﬂ\‘iﬂa’l’a 972U 890 AU TagnuNNUTZIININL
niifuiusiadiphtheriaUseanm 83-99% lagldan ELISA (>0.1 1U/mU) Tnedu solid-phase

lgG-specific ELISA (IBL International,Hamburg,Germany) YIUsTINALLDTIU

39018 (U) 1UIUAU ALadY seroprevalence rate% (A1)
20-29 230 92.2 (212)

30-39 228 87.7% (200)

40-49 222 91% (202)

50-59 210 92.9 (195)

ST 890 90.9 (809)

NAsAnwinuiyszvnsinelgiiduiudelsanefiulaesin 90.9% lasgille

NTUNYIDINUTIT F19e18 30-39 Ullseaugilauiudemsiuiosnan (87.7%) laedwmin

]
[ v A Y o

gaysiudminiiussvnsigfiglfuiuse diphtheria 1nfign (Sevay 99) dwdminnind

9

[y [

Qiifufiusie diphtheria Wosiignde dandadiesivi (Fowvas 99) ednalshmudunisfing
AYNHILNNTTZUIALUNUT
2. Terapong Tantawichien, Usa Thisyakorn Ta@nyl anti-diptheria toxin

antibodies Wag anti tetanus toxin antibodies lungamnuniuas U w.e. 2541-42 wuin
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IS a ol

Uszmnslungunnumuasiigiiselsarefiuiosas 85-99.7 lnadiiengfigiidigase 15-30 U

Y @ 1

drugiauiusielsauiangdn Sevay 88.2-95.7

q

[

Antibody protection to diptheria (>0.1 1U/ml) uUn1393981¢ Fatd

>15-30 85% (blood donors)
>30-50 90% (blood donors)
>50-60 99.7% (blood donors)

94.4(Urban population ﬁu%uimﬂﬁﬁ)

Antibody protection to tetanus (>0.15 IU/ml)

>15-30 93.3% (blood donors)
>30-50 90.8% (blood donors)
>50-60 95.7% (blood donors)

88.2% (Urban population sqmui'mﬂé’w)

[y |

PnMsAnwEnuIsEnnsinglunsammumues U wa. 2541-42 IgiAuiusielsa

Y o

AeRulpeTININNNINTaar 85 lnelefinnsanyioenudt TudiinajongdesdlgiifAuius
wazAvegelulugasnedslimiiouiuussmainunududvilioulsenABuAeT w199 INN1T

gnnseRunsssunRlilaiinanns@aiagumnsslugeulidnggly Td lunydjos

[y [y

drunifuiudelsauianednitawazasluguiunigiauiusielsauiangdnll

a wa

Nnduesrauinnmsly TT Tuyu)in
3. Pantipa Chatchatee, 2007 Wunis@nen seroprevalence U89 tetanus
antibodynu311,277 Usewnsineaniadniaveslsemeegiud 6 1how 401811nn3160

U lnenudnduszvnsiiilgll protective level 84 tetanus Sogay 94.6 , minimum

Y o '

protective level $8/a¢ 5.1 , no immunity Segag 0.3 satunuingiinuiudelsauianegdn

q

¥
1 [y Y o 1

Masuazgauuiululssrnsitwminudgliduiuselsauiangdnliiinduesdauingin

n1sle TT lunwuiRaanedunisfinenlunny.
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1. Fuasdnguazasd Tunauniside Ysgleniunonanainslasy saudwatiufesnay

2. s TR aTasene wazlienanadasnsenuuuiuiinteyauseiinisdnindu

3. 1wwdenclotted blood 3-5 cc iuligseAugfiduriuleG Ingds enzyme-linked
immunosorbent assay (ELISA) #19 tetanus, diphtheria
4. AnteduTd Ienanadasl W wasdadunnoin1sea@ing30 wii

Y v N

5. daoanadinsuinsianzifeninsyiugiinuiunenularuiangdniunzond an

£ 1%

= N S I B~ T . . . .
ATy nndlldvuvsevuldalianinfuidunass wag @1 (= primary immunization Td on

day 0, 1-2 months and 6 months)
FaduTd 79 Juvesuddv biofarma  fiuszneudie purified tetanus @
diphtheria toxoidsﬁLﬂuﬂ‘%mmﬁgﬂammmm lowindu 1 ldadusuins 0.5 faddns
Usgnaume diphtheria toxoids 30 #aga@1na Lag tetanus toxoids > 40 “ag@INg fion
YouALYNAATUBLUL aluminium phosphate Way thimerosal UTua 0.1 fadn3y/
fiaddns Faduansiude

NaT19LABIYDIATU

vnedignafionsfsunasnuinuian vseenasiilidinsm Taesdiaye
ToanasinsasiuyineInsUnaLAgs

Yn ELISA ﬁiﬂumwm%antibody §i0 tetanus Wag diphtheria W solid-phase
leG-specific ELISA(IBL International,Hamburg,Germany) 993UsgineLeasaiu

[

AUanaantibody #ie diphtheria il

Y o

<0.1  IU/ml AeaRndnguieLiusE AU ANy

0.1-0.99 IU/ml protective level



>1 1U/ml long-lasting immune protection

AUanaantibody ¢ tetanus fail

<01 1U/ml FosdnTaduiilowinseiugiifuiu
0.1-0.99 IU/ml protective level

>1 1U/ml long-lasting immune protection
gouiiviinnside

1. @MU @NNNTANe

2. mhelspiaae lsme1uiagiainsal
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NANISANEI

fionanadiasidnsuvionun 229 au Wueaulve 117 au (@1gleaweds 31T + 6.6 U,
H19078 18-46 V) wanuusanuindninendeegluvsenalngliiu 3 Yianue 112 A

Tnewduvnfumgn 72 e (64.3%) wazidurningi 40 au (35.7%)englneiade 28 U + 7.3

(%
Y

U, 901y 18-43 V) lnglainlunudeyannisanuluasdmingays tnefinawssnuyn

(%
Y

Ineuazduye, anuiineairdlulsmeniaguiansal Tnednaussurnilneuasmi uas

Hunndwmihdinmnaulne ulsenanasinsidu 3 4oy (18-29,30-39 uay 40-49Y An

\u 45.9%,44.1% uaz 10% auaau) way 68%vatoraainsilunayy (dndw 2.1:1)
Tnonsavszsugiiduiuuianssnuasaoivluauiilsifiuss faldsuiatuuiamzdnag

Y 9

IS 1%

Auluszeziian 5 U leedlauyfgiudiwssnuiednidalifuiuse tetanus, diphtheria ¢
nhUssrnsing  leglaniznduussnuyiiuneiieniniinsdisialag WHO-UNICER

2013 wuins@aindulsrasunquluyaney 14 Udlddesndnt 60% legainnisdnw

Y | a

wuhsgaugiiduiuselsauiavednluaulvelussaundesiulsala (0.1 1U/ml) wuganan

q

fi9 90.6%, 106910 117 AU AGeometric mean titer (GMTlunguUseynslnede 1.38

¥ A ¥ £y 1

U/ml Tngdengiidalinuiusfigame 40-49 U wudilgiauiusiauiangdn 9 910 11y

Y
¥

(81.2%) s89a3MAB ¥981Y 30-39 Unundgliauiuseuianedn 59 910 65 AU (90.8%)

(% 1% v

unliquiuseuanzdngeigare 38 90 4 AUL (92.7%) a3

9

LAzYI901Y 18-29 U wuse

=]

TAgu 30 Ju wudl 100% veseulnelifigiuianzdnneuausiens@aindy (0.1

[y Y w 1

U/ml) wsanusanssaugiiauiusslsauianzdnluaulneluseiuntesiulsala(>0.1

1U/ml) 51.8% TilAn Geometric mean titer (GMT) 0.13 IU/ml @stioeninaulneegied

Y

Todfiy (p<0.05, 95% Cl 4.96-13.37)

[y Y 1

lngussunlnenuinseaugiauiuselsauianednluseaunUesiulsalany
67.5% , 27 910 40 AU AGeometric mean titer (GMT)lunguuseynsnanAe 0.29 IU/ml

NNMsnUsEIAnUINALAn ATy
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Tutedin v edatadulivsuedauney Taetienailigiduiudfignde 1829 T

=

wuiilgidufusiouiansdn 12 910 21Au (57.1%) Busldudtaseny 30-39 Twuindl

Y o

piAutusisuangdn 14 900 16 AU (87.5%) uazdee1y 40-49 U n91a 3 s1gnuind

Y o

aiifuAusiouIangdnud 1 518 (33.3%) vawRaTAZu 30 Ju Wudl 100% YBITRTUNET

1

Lifigfivienzdnnevaussion1sanindu (0.1 1U/ml) wudinguussnuiunynugiauiu

q

sounemzdnaniian Taenuud 43.1% (31 910 72 A) AGeometric mean titer (GMT)Tu

nauUszyInIiude 0.08 1U/ml 9nmstnuseifnudn 70% Liwedaipguluiedingn

J wa | Y v

feu EniUseiRinaednindulinsvsiatdosnin 5 Unnauldgiiduiudeuiangdn uae

[

12.3% vesisziRnedniaulinsurdannniy 5 3 linugidududeuianzdn Tae

Y

9018 18-29 U wulnllgfinuiusiauiangdn 18 a1n 43 Au (41.9%) ey 30-39

[y

wuindigilauiusauiangdn 8 910 20 AU (40%) uazdiseny 40-49 U 533 9 T1eNUId

Y

uiuseuAngdn 5 519 (55.6%) MARATATU 30 TuNUI1 87.8% VYBIUTINUNUNYIT

Ly

Lifigfivienzdn 41 au novausisaniIsANIATY (20.1 IU/mL ) (115197 1)
dwsziugiiauiusielsarefiy  (>0.1  1U/m)  wudtludssnnsinedseaudiua

Y

70.9% (83 910 117 AW) A1Geometric mean titer (GMT)lunguusesnsingda 0.17 IU/ml

Y @ 1

lurarusanusisaniigiiduiusiensiu 81.3% (91 210 112 AY) lAgWSEUAUNYI

Y o

piiAuusieAdRY 76.4% (55 910 72 A) AIGeometric mean titer (GMTIlunguuszwns

Y

AunyAe 0.22 1U/ml uasussnunshilgiauiusensiu (>0.1 1U/ml) gatia 90% (36 A1

a

40 AY) A1Geometric mean titer (GMT)Tuaamwmmwmm 0.41 1U/ml il awmmn

v o d Y v

Uszrnnslnedsnsnsi2 wuisegdfislgfiduiusifigade 40-49 3 wuindigiduiusiens

2De

[

AU 7 910 11AU (63.6%) kazyee1y 30-39 Unuindgliauduseuiangdn 42 210 65 Au

Y v J

(64.6%) uartveny 18-29 U wuszdunidufusionofiugeiiando 3da1n 41 ey (82.9%)
[ a v a v I3 1 L = d' a a a
wasndninduTd Winau 1 10y wuheaadaseulneneunnauimuliiiginevaues
fan1santaduialusadesiulsarefuld sy aulve 1 578 (<0.1 1U/mL,2.6%) Taedu
ad' [ £ [l ] I ad‘
piinansadesiulsalaudliui 14 aw (0.1- <1 1U/ml, 35.9%) waziluniifianunse

Jasulsaluszerenn 24 au (>1 1U/ml, 61.5%) duusausnamInnAunauauedsionisan

v a
INYUABAUNNAU



ANSNT 1 Seroprevalence by age group and race of protective tetanus titer (0.1

IU/ml) among Thai and foreign subjects at day 0 (before vaccination) and day 30

(after receiving 1 dose of Td vaccine)

15

Tetanus level baseline After
antitoxin day 0 vaccination
Day 30
protective level unprotective GMT
20.1 IU/ml level IU/ml
<0.1 1U/ml

Thai 18-29(n=41) 38(92.7%) 3(7.3%) 1.41 41(100%)
30-39(n=65) 59(90.8%) 6(9.2%) 1.54 65(100%)
40-49(n=11) 9(81.2%) 2(18.8%) 0.68 11(1009%)

Total n=117 106 (90.6%) 11(9.4%) 1.38%

Foreigners 18-29(n=64) 30(46.9%) 34(53.1%) 0.08 61(95.3%)
30-39(n=36) 22(61.1%) 14(38.9%) 0.27 35((97.2%)
40-49(n=12) 6(50%) 6(50%) 0.12 11(91.7%)

Total n=112 58(51.8%) 54(48.2%) 0.13*

Cambodians

Total n=72 31(43%) 41(37%) 0.08 67(93%)

Burmese

Total n=40 27(67.5%) 13(32.5%) 0.29 40(100%)

*Geometric mean titer (GMT) in Thai subjects were 1.38 1U/ml which were

significantly different from foreign subjects, which was 0.13 [U/ml , p<0.05, 95%(ClI

(4.96-13.37)



ANST 2 Seroprevalence by age group and race of protective diphtheria titer (0.1

IU/ml) among Thai and foreign subjects at day 0 (before vaccination) and day 30

(after receiving 1 dose of Td vaccine)

16

diphtheria level baseline After
antitoxin day 0 GMT vaccination
Day 30
protective level unprotective IU/ml
20.1 IU/ml level
<0.1 IU/ml
Thai 18-29(n=41) 34(82.9%) 7(17.19%) 0.25 41(100%)
30-39(n=65) 42(64.6%) 23(35.4%) 0.15 64(98.5%)
40-49(n=11) 7 (63.6%) 4(36.49%) 0.09 12(1009%)
Total n=117 83(70.9%) 34(29.1%) 0.17* 116(99.1%)
Foreigners 18-29(n=64) 50(78.1%) 14(28%) 0.24 64(100%)
30-39(n=36) 29(80.6%) 7(19.4%) 0.30 36 (100%)
40-49(n=12) 12(100%) 0 0.39 12(100%)
Total n=112 91(81.3%) 21(18.7%) 0.28* 112(100%)
Cambodians
Total n=72 55(76.4%) 17(23.6%) 0.22 72(100%)
Burmese
Total n=40 36(90%) 4(10%) 0.41 40(100%)

*Geometric mean titer (GMT) in Thai subjects were 0.17 1U/ml which were

significantly different from foreign subjects, which was 0.28 IU/ml , p =0.68, 95%Cl

(0.47-0.85).
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na1Ae UszrnsmenuszAugaignfe 89.5% LazikssanunennIany 51.8% lnaiduussu

Y

[y

Wi 67.5% uazkssufuyymuIdgiseduiuinfianfe 43% F9aennR033INN1TE5I9

q

199 WHO-UNICEF  fsszaunisidninduaseunguluinnuinuseimaiuneinent 2004

[y [y

JeAU <80%  diuuszimanddeyafninlag>80% Rwudneul 2002 Fesyauniauiy
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Y o 1 1% =
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