Tetanus antitoxin level after Complete
_'Prim.ary tetanus immunization
- In the first vear of life

Department of Familv Medicine
Department of microbiclogy
Medical statistic unit

Faculty of Medicine
Chiang Mai University



Administrator

Administrator


Teza.nug antitoxin level aftez: Complete
Primary tetanus immum_zatxon
In the first vear of life

..Duui}}"aritichaikii, Surasak’, MD; Suprasert, Som_goon . Bsc. HEd;
Watanapong, Siritux , RN, Permpracha, Nalinee™, MSc
Ranchanarathanakorn, Kittika®™*  MSe. | :

* Department of Family Medicine — - i, N e
™ Department of Microbiology l— gg;“m' I\gf _I\E]ec.h::me. f.
“** Medical statistic unit - ang Mat University

This study was supported ty ;~at. From The China Medical Board




o x . . . -
sH pURnENTuE RLNRTE HNIERA YR Mas Tetvilsriiaty lus ik an

el

'zg’*:ﬁ‘ﬂ'rﬁ guuqh‘ﬁﬁ'ﬂﬁq TR "ﬂuy'z.rﬁ filed3y o, (Foines
"l 2vmmusved . cuswa), Ui tUadTer .
MReEnt nEuTEnT Wi,

¥ madga arEntasounia, “n'm"‘aﬁ"qaﬁﬁrm, ¥ ¥ sningae Swasain

¢ - 1
AUEVNLTIART N INSARDL DEY L]

“l?i%’uqmﬁuﬁgimn CHINA MEDICAL BOARDS

meata :
(fin 184 au gt 3-19 1 W Ans s euna s putmoniudouenen  Trgisk £
v 2 AN NN (94 i mauﬁ’n&sﬂnmﬁmrmn“ln'su m%’vmnmmﬂmnnnw‘hm‘m‘ii" ATH 1
fu umumﬁuﬂwmuﬂu (90 My T ionrieYeTtloewems ﬂnhﬁntqae UL Y 1Y
TRITTRION zmamssrue uenss s -.mu‘l:uﬂ':n Ta5a un muﬂivm'rsm'lﬂua\s IRy T

il

. e1 - X : -~ ' Y
'11-3":’1543'1&3'1 96.81% (~/_ ) STefii uRnanTuyaneint Soswod anetln i 10

g =r-
>0.01 U/ml.) Tunaunsuasitites 80z 7%/ ) fansasntioeinTae 1 Tunduay 4-9 3 iy
A nuumr:nqaswuus'?‘tﬁgmwﬁﬁnnaﬂscmn MianonBu s Inergufnemacngun g lunguoy
10-14 ﬂauﬁﬂmmsﬂuuamnan%um'm"nmummuam\smmﬁwﬁ;u (P=0.010)  tthutfyaumgu
7y 15-19 1) %ﬁﬂquﬁnmm ammm'nanmm,am’mwmmuammuaﬁm’u MaGE (P=0.0008)
'ﬂmstfh'mmv t®tar B ﬂﬂ'lmmn%*umnnvmﬁmnun smm‘l&sa'mmuﬁum arioelinlen

Tiunndn 10 ﬂ ﬂmut’d‘mﬂﬂvﬂ'am'lmm-:?f’m’}mvuﬂ‘su'Tnﬁ'u‘lum-s asuuua e Seihatlo oiiugaa

nedin Biun 8ngna g 1 nmﬁvﬁum%i:




Tetanus antitoxin level after Complete
Primary tetanus immunization
In the first year of life

Boonyaritichaikij, Sufasak*, MD:; Suprasert,*§ombqon*, Bsc. HEd;
Watanapong, Sirilux’, RN; Peggpracha, Nalinee ", M.Sc;
Kanchanarathanakorn, Kittika v M.Sc.

Abstract To study the level of tetanus antitoxin by ELISA tech-
nique in children, after complete primary tetanus immunizations
within the first year of age in Chiang Mai, Thailand. 184 chil-
dren age between 3 to 19 vears old were recruited. These sub-
jects were.divided jinto 2 groups: Group I by the criteria of com-
plete primary tetanus immunizations only and Group II by the
criteria of uncertainly about tetanus immunization, some had
tetanus boosters and some had not completed primary tetanus
immunization, ‘saidlv, the general population in Chiang Mai,

In the first group, the Study group, 96.81 % {91/94) had
preventable tetanus antitoxin ( > 0.01 U/ml.) _ ‘

In the second group, the Control group, only 80% {72/90) can
prevent tetanus.

In the subgroup, 5-9 years old, either Study ~or Control no
statistical difference in tetanus antitoxin level. (P = 0.0960).

In the 10-14 vears old sub group, the Study group had more.
tetanus antitoxin statistical significance -than the Control group
(P. = 0.010). ,

The Same was true of the 15-19 vears old sub group, with the
Study group having more tetanus antitoxin than the Control group
(P = 0.0006).

We suggest that, if the child has completed his primary
tetanus immunizations within the first year of age, he can pre-
vent tetanus for more than 10 vears. We hope this study will be
useful in planning tetanus immunization for Thai children on .a

reasconable basis.

Introduction : , /
Tetanus, one of the common infectious diseases ; its mani-

festations include neurological involvement, such as severe

twitching of muscles. _ .
Tetanus is caused by Clostridium "tetani, contaminating and
infecting a wound. The organism has 2 toxins: First Tetanospas-
min, a watersoluble toxin which producés the disease. . The sec-
ond, Tetanolysin, vhich can hemolysis red blood cel} in vitro,
‘but had nhever yet been .seen in the human being. 1) Tetanus
Prevention includesuappropriate cleaning of wounds and vaccina-
tion. _ . ‘ .
Trends of tetanus decrease are seen .in many- countries. In
Thailand too, reports of epidemiology from the Ministry of Public
Health, said. that ip the year 1978 more than two thousand cases
of tetanus were reported (excluding tetanus neonatorum); and in
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the year 1984, only 913 cases of tetanus were reported (2)
(excluding tetanus neonatorum). The decrease of cases was seen in
every age group.

This decreasing of tetanus cases may have been influenced by
the EPI-(Expanded'Program on Immunization), which The Mlnlstry of
Public health started in 1977. Nowadays, in Thailand, immuniza-
tion programs include 6 basic vaccines {BCG, DPT, OPV and Measles

vaccines) as follows:

Tmmunization schdulet3}

Age Immunization For Prevention of Dosage Number
Newborn-1 month BCG Tuberculosis
2-3 months DPT Diptheria, Pertussis, Tetanus ]
OPV ~Poliomyelitis ' 1
4-5 ‘months DPT ‘Diptheria, Pertussis, Tetanus 2
: orv Poliomyelitis 2
6-7 months DPT Diptheria, Pertussis, Tetanus - 3
0PV Poliomvelitis 3
9-12 months Measles {or MMR) Measles (or Measles, Mumps and -
Rubella :
1%-2 years DPT Diptheria, Pertussis, Tetanus 4 (Booster)
‘ OPV Poliomyelitis. 4 (Booster)
4-7 vears - DPT(DT) Diptheria, Pertussis, YeLanus y{Booster)
OPV Poliomyelitis 5(Booster)
BCG Tuberculosis ' Booster
. Typhoid Typhoid fever - : '
11-14 vears dT ‘Diptheria, Tetanus Booster

Typhoid Typhoid resves
Rubella Rubella
(For girls who never recieved Rubella vaccine)

Pregnant

First seen
1-2 months later

:‘Tetanus neonatorum
Tetanus neonatorum

SIS

Abbreviation :

Bacillus Calmette-Guerin vaccine

BCG =

DPT = Diptheria-Pertussis-Tetanus vaccines
19 3 LIS Cral Pelioc Virus vaccine

MMR = ‘Measles, Mumps, and Rubella vacc1nes.
ar = Dlptherla Tetanus vaccines -

DT = ~Pediatric Diptheria- Tetanus vaccines
T = Tetanus toxoid i 11¢

: Primary 1mmunlzat10n(3} for tetanus 1nc1ud1ng dlptherla and
pertussis (DPT vaccines) consists of ‘a 0.5 ml. intramuscular
injection at the outer-midthigh or deltoid muscle, 3 times in-
total 2 months apart each The flrst dose should start: at age of
2-3 months.

Booster or Relnforc1ng dose(3) recommend injection of DPT
it doses of 0.5 ml, 1ntramuscularly {after complete primary

1N




immunization}) at age of 1%-2 years, and again at the age 4-7
years old, then injection of 0.5 ml. of dT or T intramusculary
every 5-10 vears there after. -

Tetanus antitoxin can be detected as early as 2 weeks after
the first dose of vaccine. After 3 doses,the antitoxin will be
16 times higher, and after 4 doses, 150 times higher than the
- preventable level. And if 4 doses of tetanus vaccines are in-
. jected, Epe child would have more than 10 years of tetanus pre-
'vention(

‘ Antitoxin of tetanus by neutralization and ELISA technique
‘that can prevent the disease must more than 0.01 U/ml. (5,6,7).

_ From the EPI report. only 21 % of children below 1 vear old
~recieved the complete 3 i>ses of DPT (Tarqet was 70 %) in 19%%
rincreasing to 69 % in 1986 (Target B0 %) . The aim of the 6

: Issue Developing Plan of Public Health (1987-1991) is to have at
‘least 90 % of children under 1 year old recieve complete primary
immunization, with an increase in the school children booster
doses of dT from 46.8 % in 1982 to 75.6% in the vear 1985.

- From the above data, it is evident that many of children had
not cempleted primary immunizations and that a lot of children
had not recieved their booster dose of tetanus vaccihe. There
have many papers studying the pronglactic of tetanus in differ-
ent groups. Sangpetchsong et al 1980, in a study of Thai
.adults aged 15-55 vears old, found that the tetanus antitoxin
will decrease as the years of age go by. In the 15-24 years old

group, only 13.9%% had a?igyoxin >o0.01 U/ml.
: Pichichero et al in a study of 33 children aged 18

months, who had completed 3 doses of DPT. At Rochester N.Y.,
found that every child had tetaqus antitoxin > 0.01 U/ml. -

In 1981, Simonsen et al( , studied samples of people vwho
 had completed their primary immunizations and never recieved
{tetanus vaccination booster. They found 98.42 % (125/127) of
/samples had tetanus antitoxin > 0.01 U/ml. by passive hemaggluti-
inatlon and Neutralization Technique. And those who had received
‘the tetanus vaccine booc tor, 247 from 261 {(94.64 %) had tetanus
antitoxin > 0.01 U/ml. In the last group, 61 samples -had re-
.ceived boosters of tetanus vaccine more -than 22.5 vyears earlier.
1 Simonsen et al, rechecked the tetanus antitoxin after boost-
ers with a single dose of tetanus vaccine in the above 412 sam-
ples {(who had been complete their primary immunization in 25-30
years ago.) All had significant increased in tetanus antitoxin

level. They suggest that, :after complete primary 1mmunlzat10n,
only one dose of tetanus booster before: 20 years of age is
enough.

" Reports -from the USA 1965-1966(12), found 8 tetanus cases.
who had recieved complete primary immunization within ‘the preced-
ing 10 vears, and five cases of tetanus who had completed pri-
mary immunization ahd had received a ‘tetanus booster ‘within the
ten preceding years. But these patients did not look for tetanus
antitoxin at first seen. ‘As only 3 cases of tetanus were younger
than 10 vears of age, {equal to 3.8/100,000,000/yvear) Laforce et
al suggested - it is better to give .a tetanus booster every 10
vears after complete primary 1mmunlzat10n, including administra-

tion to adults.




sangpetchsdng et alf?) found only 13.9 % of samples in the
age 15-24 years group had enough tetanus antitoxin, but they did
not studied in those who complete primary immunization, and how
long from the last doses of vaccination. -

In the vear 1987, WHO had a campaign "Immunization: A chance
for every child." We would like to study of tetanus antitoxin
after complete their primary immunization within one vear of
life, and no other tetanus toxoid booster in Chiang Mai province

and give them booster with dT vaccines.

Subjects & Study group :
1. Children vho -completed their primary immunization hlthln

1 vears of age from the "4C" (Comprehensive child care clinic,
faculty of Medicine, Chiang Mai University) and never recieved
tetanus booster. '

2. Pupils/students from school/college in Chiang Ma1 Prov-
ince who completed their primary immunization within 1 vear of
age and never recieved tetanus booster.

There are 94 children in this group.

\

Control group :
Children in Chiang Mal for whom a historv of tetanus immuni-

zation was not clearly knohn. We gathered 90 children in_this

group. ' _

Both groups age between 3-19 vears old. The study was con-

ducted between June 88 and March 89.

Method : : _
1. Select Study Group from 4C's health and immunization

records.

2. Select Studying Group from the. health and immunization
records of pupils/student from schools or colleges in Chiang Mai.
3. Select Control Group, from pupils/students in Chiang
Mai,for whom hlstory of tetanus 1mmunlzat10ns wvas not clearily

Lnowm
4. Use 2 way communication letters to make app01ntment if

they and their parents want to join this study.

5. We interviewed both child/and parents with our questio-
nairs to confirmed only prlmary immunizations of tetanus Nvaccine
in onr Study group.

©. Health education about immunization and tetanus, was
givenm to the children and their parents. And let them knew about
the aim of our study. ‘

7. A physical examination was conducted by researcher.

8. Children who were not in the good health, or hhose par-
ents did not want to join our study were ehcluded

9. 2 ml. of blood were collected by wvenopuncture from all

children,both Study and Control Group. Then all blood samples

were taken to the laboratoryvy.
10. A1l children received 0.5 ml. of 4T 1ntramuscular1v into

the deltoid muscle, and not remenber to record this vaccines in

their health/immunization records. _
¥l. Result of tetanus antitoxin by E1ISA technigue from labo-

ratory will be gather for statistical analysis by means of chi-
sqcare test and one way analysis of variane.
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Results . . .
Total of 184 subjects age between 3 to 19 vears old, 94 were

in Study group and another 90 weré in Contro; group.

age group ' ' -
' {vears)| 3-4 5-9 10-14 15-19

Antitoxin U/ml.
< 0.01 - 1 2 - (3)
0.01-0.05 | 4 4 7 5 200
0.051-0.099 1 6 6 < (13)
> 0.1 5 42 | 7 2 (58)
(10) [ (55) {(22) {7} 94

Table 1

Study group were divided by age groups and antitoxin level.

Table 2 : : ‘
Show the distribution of control group accordingly to tetanus
antitoxin_levels and age group.

age group
{years)| 5-9 (10-14]115-19

Antitoxin U/hl.

< 0.01 \ - 16 2 {18)
0:01-0.05 2 21 7 (30)
0.051-0.099 2 8 6 (16)
0.4 8 11§ 7 (26)
- - (12) (56) [(22) { .90
In Study group {table I) -

Most of samples age more than 5 years old. 10 cases were
under five vears old, and all of them had preventable tetanus
antitoxin. - _ ' '

Only 3 of 94 (3.19%) who had tetanus antitoxin lower than

0.01 U/ml1. , ,
In Control group (table 2), all of the samples are older
than 5 yvears old. 20.0% {18/90) had tetanus antitoxin lower than
0.01 U/mi. -~ ' - C -
To Compare with table 2 (Control  group}, we revised table I
~2 wawawding 10 cases of under 5 vears old, as in table 3.
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age group ,
: (vears)| 5-9 }10-14|15-19
Antitoxin U/ml. -
< 0.01 1 2 - (3}
0.01-0.05 4 7 5 {16)
0.051-0.099 6 6 - {12)°
> 0.1 ] a4 7 2 (53)
(55) (22) | (M 84

Table 3 (Revised from table 1) Study group after exclﬁding under
‘five vears old cases.

After exclude under five years old, we obtaind 84 subjects
in Study group (Table3). In this table, 3 case (3.57%) of 84
subjecs had lower than 0.01 U/ml. of tetanus antitoxin. Or we
can said that 96.43 % (81i/84) had enough tetanus antitoxin.

Three cases of not enough tetanus antitoxin, one belonged to
5-9 yvears old group, and others two were in 10-14 vyears old
group. ‘
-3.57% (3/84) of study group as compared to 20.0% (18/90), of
control group there was highly statistical significance dif-
ferent. {p < 0.001) in cases of not enough tetanus antitoxin.

Discussion

3 cases of complete primary immunization whom tetanus anti-
toxin not.enough to prevent the disease, one case age 6 years old
and others two age 13 years old. That is only 1 case and 2 cases
of studying subjects had not enough tetanus antitoxin after 5 and
12 vears from complete primary immunization. '

20.0% {18/90) in Control group had tetanus antitoxin below
0.01 U/ml. 16 cases were in 10-14 vears old group and.2 in 15-19
vears old group. Nevertheless 80% of control group had p{event~
able tetanus antitoxin more than Sangpetchsong et al. had
studied in 1980, in which only 13.9% of 15-24 vyears old group had
enocugh tetanus antitoxin. Effect of naturally acquires of teta-
nus may be interfere in those who did not complete tetanus immu-
nization and hag,ﬂast long tetanus antltOXln, same as Ehrengert
et 81 reported. 1

Prcbhblems in this study were included voung age group {1-4
Years old) were hard to find if only primary vaccination were
recieved, this mav be the effectiveness of EPI. :

Samples in this study were small amount of cases, because of
most of children were recieved booster of 4T or DT or tetanus
toxoid else where.  Some recieved from primary school health
care, and a lot of cases recieved when they had seen doctor after
aCCldentS._ Even in "4C" group, we send 190 two ways letters
communication. Only 80 letters were return, a few returned to
senders because of they. moved to another place, somes had anoth-
érs tetanus booster already. . We had 43 cases of "4C" in Study group.
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At first, Control group, we would have volunteers who
complete primary and had tetanus booster appropriate to their age
(as in immunization schdule). But we got less than 10 cases, so
we summaried them with general population whose tetanus immunizat-
ion were uncertained or forgotten. -

There were no statistical significance at a = 0.05 (p=0. 0969})
in tetanus antitoxin in 67 cases of 5-9 years old group between
Study and Control group.

After that, there were highly significant (p=0.0006) differ-
ent in tetanus antitoxin between Study and Control groups espe-
cially in 15-19 years old group. (Mean of tetanus antltoxln in
Study group age 15-19 years 0ld=0.0763 U/ml)

‘ From this study, we know that after complete primary immuni-
zation, within’ flrst 3ear of life they can prevent tetanus for

more than 10 years. But in Thailand, children in rural area may

not complete 3 doses of DPT., we suggest to booster DPT once
again at 4-7 years old by discard 18 months booster. Many chil-
dren are afraid of doctors and health care workers, also their
‘parents, Because now a day many vaccines are developed and.
recommend to injected in childhood. These wvaccines include
hepatitis B vaccines, by which first dose starts earlv after
birth at least 3 doses together, Japanese encephalitis vaccines
2 doses, start at one vear ‘old and first booster about oné vear
later,. then every 3-5 years, Others include typhoid, cholera
vaccines, and so on.

In the near future, if tetanus cases reports decrease to -
“only small amount, we may postpone tetanus booster program to a
long period after completed primary tetanus immunization. We
hope children may had good attitute to health care providers
from new immunization programs. But- we never over look for
Diptheria and Pertussis (which are in same preparation, DPT),
we may study Dipheria and Pertussis titers whether how 1ong
theyv can- prevent the diceases after complete primary immmuniza-

tion,

~
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