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LOCAL AND SYSTEMIC REACTIONS AND 
SEROLOGICAL RESPONSE TO ADSORBED AND FLUID 
TETANUS TOXOIDS IN THE NORMAL YOUNG ADULT 

A clinical study was carried out on volunteer recruits 
from the military base at St-Jean, Quebec, to compare 
the local and systemic reactions and in vitro serological 
response to adsorbed and fluid tetanus toxoids. 

A total of 168 adults (118 male and 50 female), aged 
17 to 24, participated. All were in good health with no 
history of current or recent febrile illness. 

The toxoids used were prepared by the Laboratories 
of the Institut Armand-Frappier according to procedures 
approved by the Bureau--of Biologics, Health Protection 
Branch, Department of National Health and Welfare. Two 
(2) lots of the adsorbed product were used (lots l T-OlAll 
and l T-02All), and one of the fluid (lot lT-15015); these 
were distributed at random. Each dose contained 5 Lf of 
tetanus toxoid and 0.01% thimerosal as a preservative. 
The adsorbed toxoid also contained 1.5 mg of ·aluminum 
phosphate. 

The adsorbed toxoid (0.5 ml dose) was· administered 
intramuscularly in the upper deltoid muscle. The fluid 
toxoid (0.5 ml dose) was given subcutaneously in the 
deltoid region. The amounts given were considered 
booster doses because it was assumed that these young 
adults had already received tetanus toxoid. 

Temperature was taken prior to immunization and 18 
and 36 hours following administration of the toxoid. 
Local pain was also noted in addition to such symptoms as 
chills, malaise, myalgia, cephalalgia, feeling feverish, and 
nausea. The intensity of the symptom experienced was 
classified as follows: "O" (none), "l" (slight), "2" 
(moderate), and "3" (severe). At the same time, the 
injection site was examined to detect pain on pressure, 
and reactions were recorded using the same classification. 
Redness, edema and induration were measured in mm. 
(There were several subjects who could not be followed up 
to obtain certain data). 

No subject had an initial temperature of over 37.5°C; 
only 2 had a slight rise (between 37 .8 and 38.3°C) which 
was noted after 18 hours. These 2 had received the 
adsorbed toxoid. 
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Des recrues (volontaires) de la base militaire de Saint­
Jean (Quebec), se sont soumises a une etude clinique visant a 
comparer Jes reactions systemiques et locales ainsi que la 
reponse serologique in vitro, determinees par !'administration 
d'anatoxine tetanique adsorbee, avec celles qu'on obtenait par 
!'injection d'anatoxine tetanique fluide. 

En tout, 168 jeunes adultes (118 hommes et 50 femmes), 
~ges de 17 a 24 ans, ont participe a cette recherche. Taus 
etaient en bonne sante, sans histoire de maladie febrile 
actuelle au recente. 

Les anatoxines employees ant ete preparees par Jes 
laboratoires de l'lnstitut Armand-Frappier d'apres Jes 
methodes approuvees par le Bureau des produits biologiques, 
Direction generale de la protection de la sante, ministere de 
la Sante nationale et du Bien-i'ltre social. On a utilise 2 lots 
de produit adsorbs (lot l T-OlAll et Jot l T-02All) et un lot 
de produit fluide (lot l T-15015), distribues au hasard. Chaque 
dose contenait 5 Lf d'anatoxine tetanique et 0,01 % de 
thimerosal a titre d'agent de conservation. L'anatoxine 
adsorbee contenait aussi 1,5 mg de phosphate d'aluminium. 

L'anatoxine adsorbee a ete administree en doses de 
0,5 ml, par voie intramusculaire dans le muscle deltoi'de 
superieur. L'anatoxine fluide a ete administree par doses de 
0,5 mL, en injection sous-cutanee dans la region deltoi'de. 
Les quanti tes donnees etaient considerees com me doses de 
rappel car on presumait que ces jeunes adultes avaient deja 
regu de l'anatoxine tetanique. 

On a pris la temperature des sujets avant !'injection, puis 
18 et 36 heures apres. On a aussi pris en note la douleur 
locale, ainsi que divers symptomes tels que frissons, malaises, 
myalgie, cepha!ees, sensation de fievre et nausees. L'intensite 
des symptOmes ressentis etait classifiee de· Ja fagon suivante: 
"0" (aucun), "l" (leger), 11 211 (modere), "3" (severe). En meme 
temps, on a examine le site d'injection pour determiner s'il y 
avait douleur a la pression; Jes reactions ant ete notees selon 
la meme classification. La rougeur, l'oedeme et l'induration 
ant ete mesures en mm. (Il nous manque des donnees sur 
plusieurs sujets qui n'ont pu etre revus). 

Aucun des sujets n'avait une temperature initiale 
superieure a 37,5°C; chez deux d'entre eux seu!ement, on 
nota une legere elevation (entre 37,8°C et 38,3°C) apres 18 
heures. Taus deux avaient regu de l'anatoxine adsorbee. 
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Symptoms reported were slight or moderate in 
character. Three (3) recipients of the fluid toxoid ex­
perienced pain at the injection site, and another one, some 
malaise. One recipient of the adsorbed toxoid had epistaxis; 
2 others experienced dizziness. 

All local pain on pressure was reported either as slight 
or moderate; none was reported as severe. Erythema 
measured between 0 and 10 mm, and edema between 0 and 6 
mm. Induration varied between 0 and 10 mm; however, one 
subject who had received the fluid toxoid had an induration 
of 25 mm. Subjects receiving the adsorbed type showed 
significantly less pain on pressure (p <0.05), erythema and 
induration after 1 day, and significantly less pain on pres­
sure and erythema after 2 days than those who had received 
the fluid type (Table 1). 

Les sympt<'lmes rapportes etaient legers au moderes. Trois (3) 
des personnes qui avaient re9u l'anatoxine fluide ant eprouve de la 
douleur au site d'injection, et une autre s'est plainte de malaise. 
Une des personnes qui avaient re9u l'anatoxine adsorbee a souffert 
d'epistaxis et deux autres ant eu des etourdissements. 

Aucun cas de douleur locale a la pression n'a ete signals comme 
etant severe; taus etaient legers ou moderes seulement. La mesure 
de l'erytMme allait de 0 a 10 mm et celle de l'oedeme de 0 a 6 mm. 
La mesure de l'induration variait de 0 a 10 mm sauf chez un sujet 
qui avait re9u l'anatoxine fluide, au elle etait de 25 mm. La douleur 
a la pression, (p <D,05), l'erytheme et l'induration apres 1 jour, ainsi 
que la douleur a la pression et l'erytheme apres 2 jours etaient 
notablement mains importants chez ceux qui avaient re9u le produit 
adsorbe (Table au 1). 

Table l - Number and Percentage of Vaccinees with Post-Immunization Clinical Signs 
Tableau l - Nombre et pourcentage de vaccines ayant presente des signes cliniques apres !'immunisation 

Number of 
Local Pain Recipients 

on Pressure/ Erythema/ Edema/ Induration/ Toxoid/ Examined/ 
Anatoxine Observation Nombre de Douleur Erytheme Oedeme Induration 

vaccines locale a la ~5 mm :;,5 mm ~5 mm 

examines pression 

Adsorbed Toxoid/ ·After 1 day/ 
111 11 (9.9) 2 (l. 8) 0 2 (1.8) Anatoxine adsorbee Apres l jour 

(lot l T -01All and lot l T -02All)/ After 2 days/ 
113 6 (5.3) 0 0 0 (lot l T-OAll et lot l T -02All) Apres 2 jours 

Fluid Toxoid (lot lT-15015)/ After l day/ 54 20 (37.0) 13 (24.l) 3 (5.6) 6 (11.1) Anatoxine fluide (lot lT-15015) Apres 1 jour 
After 2 days/ 55 10 (18.2) 8 (14.5) 0 1 (1.8) Apres 2 jours 

Percentages are in parentheses/Les pourcentages sont indiques entre parentheses 

Titration of tetanus antibodies in vitro was carried out 
using passive hemagglutination. The analysis was done on 
sera from blood samples obtained immediately before and 4 
weeks after immunization. Fifteen (15) subjects did not 
return to have the second blood sample taken. Serological 
response was therefore studied in 153 subjects, 46 of whom 
had received a dose of adsorbed toxoid from lot l T-01All, 
59 from lot l T -02All (adsorbed toxoid), and 48 from lot l T-
15015 (fluid toxoid). 

Le titrage des anticorps antitetaniques in vitro fut effectue par 
la reaction d'hemagglutination passive sur des serums preleves 
immediatement avant et 4 semaines apres !'immunisation. Quinze 
(15) sujets ne sont pas revenus pour la deuxieme prise de sang. La 
reponse serologique a done ete etudiee chez 153 sujets, dont 46 
avaient re9u une dose d'anatoxine adsorbee provenant du lot 1 T -
OlAll, 59 une dose provenant du lot l T-02All (anatoxine adsorbee) 
et 48 une dose provenant du lot l T -15015 (anatoxine fluide). 

Table 2 - Pre- and Post-immunization In Vitro Titre Levels of Tetanus Antibodies 
Tableau 2 - Titre des anticorps antitetaniques par la methode in vitro avant et apres !'immunisation 

GEOMETRIC i: Ill TH ;.4-FOLD 
NO, Of' SUBJECTS PASSIVE llEMAGGLUTLNATLON ANTIUODY TITRE/ MEAN OF TITRE/ INCREASE IN TITRE/ 

TOXOID/ SAMPLE TAKEN/ TOSTED/ No DE TITRE D' ANTICOIU'S·Hfa!AGl:LUTINATION PASSIVE GEOMETRIQUE i: AUGMENTATION 
ANATOXINE PllELEVEMEN'f SUJETS TESTES 1:128 1:2}6 1:>12 1:1 020 1:2 003 1:0 0% 1:3 192 1:16 330 1132 763 1:6} H6 >116} >J6 MOYENNE DU TITRE DU TITRE ;.4 FOIS 

Adsorbed Toxoid Pre/Avant 105 25 17 20 15 15 8 1 0 0 3.03 
(lot lT-OlAll 
and lot 1T-02All) / 

Ana toxine adsorbee: Post/ A pres 105 0 3 10 24 17 15 11 11 59.44 82.97. 
lot lT-OlAll et lot 
1T-02All 

Fluid Toxoid Pre/Avant 48 8 8 6 0 1 0 0 3,80 
(lot lT-15015)/ 

l'ma toxine fluide: Post/Apres 48 0 6 18 2 44.90 72.97. 
lot lT-15015 
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All subjects were seropositive with a titre of at least 
1:128 (0.625 uni ts of antitoxin) before immunization. One 
subject had a titre greater than 1:65,536 before immuniza­
tion, and a 4-fold rise could not be demonstrated following 
immunization because of the dilutions chosen. A 4-fold or 
higher increase in titre levels was observed in 82.9% of 
subjects given adsorbed toxoid, and in 72.9% of those who 
received fluid toxoid (Table 2). This difference is not 
significant. 

As expected, fewer local reactions occurred following 
the administration of adsorbed toxoid and the immunity 
level achieved was as good as, if not better than, with the 
fluid toxoid. 

Acknowledgements: The cooperation of Major JL Binet, 
Chief Physician, Sergeant JG Lacroix and the recruits of the 
military base at St-Jean was greatly appreciated. 

Toutes ces personnes etaient seropositives avant !'immunisation 
avec un titre d'anticorps d'au mains 1:128 (soit 0,625 unite anti­
toxique). Un des sujets avait un titre superieur a 1:65,536 avant 
immunisation, et, a cause des dilutions choisies, on n'a pu demontrer 
une elevation quadruple du titre. On a pu observer une augmenta­
tion du titre de 4 fois et plus chez 82,9% des sujets qui avaient regu 
l'anatoxine adsorbee, et chez 72,9% de ceux qui avaient rei;;:u 
l'anatoxine fluide (Tableau 2). Cette difference n'est pas 
significative. 

Comme on s'y attendait, il y a eu mains' de reactions locales a 
la suite de !'administration de l'anatoxine adsorbee qu'apres 
injection de l'anatoxine fluide, alors que le niveau d'irnmunite obtenu 
etait aussi ban, sinon meilleur. 
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TREATMENT OF LEPROSY - ANOTHER VIEW 

The January 23, 1982 issue of the CDWR (Vol. 8-4) 
carried an update on recent developments in leprosy. In the 
first section under chemotherapy, it was stated that most 
practicing leprologists favour the low dose schedule of 
dapsone therapy for the management of the disease. 

It should be noted that the Hansen's Disease Reference 
Centre, Carville, Louisiana, the 1977 Heathrow Meeting, 
London, England (sponsored by LEPRA), and the WHO 
Scientific Working Group on the Chemotherapy of Leprosy 
(THELEP), recommend that full dose dapsone (600-700 
mg/week) be used for the treatment of BL and LL forms of 
leprosy in order to minimize the potential for secondary 
drug resistance in multibacillary disease. Since recent 
studies have shown that the initiation of full dose therapy 
does not precipitate lepra reactions, (whereas gradual in­
crements of drug therapy may promote drug resistance), it 
is currently recommended that full dose therapy be started 
on the first day of treatment, especially for BL and LL 
forms of leprosy. 

In view of the increasing reports of secondary dapsone 
resistance associated with multibacillary disease and now of 
primary resistance in all f.or:m$ qf_ leprosy, it is particularly 
important to avoid drug regimens which may promote such 
resistance, i.e., low dosage, intermittent therapy, mono­
therapy, and gradual increase to maintenance dose. Con­
sequently, there is no place for low dose, intermittent or 
graded increments of dapsone monotherapy in the treatment 
of BL and LL leprosy. 

References: 

TRAITEMENT DE LA LEPRE - UN AUTRE POINT DE VUE 

Dans son numero du 23 janvier 1982 (Vol. 8-4) le R.H.M.C. 
publiait une mise a jour dans le domaine de la lepre. Dans la 
premiere section, a la rubrique "Chimiotherapie", on signalait que la 
plupart des leprologues en exercice sont en faveur d'une posologie 
faible dans le traitement de la lepre par la dapsone. 

Par .contre, le Hansen's Disease Reference Centre de Carville 
(Louisiane), l'assemblee de Heathrow (parrainee par LEPRA) qui eut 
lieu a Landres (Angleterre) en 1977, et le Groupe scientifique de 
travail sur la chimiotherapie de la lepre de l'OMS (THELEP), 
recommandent un traitement de dapsone a dose complete de 600 a 
700 mg par semaine dans les formes de lepre BL et LL, pour reduire 
autant que possible l'eventua!ite d'une pharmacoresistance secon­
daire dans Jes affections multibacillaires. Des recherches recentes 
ant demontre que !'administration d'une therapie a dose complete ne 
declenche pas de reactions lepreuses (alors que !'augmentation 
progressive de la posologie peut entrainer une pharmacoresistance); 
on recommande done, actuellement, de donner la dose complete de 
dapsone des le premier jour du traitement, specialement dans les 
formes BL et LL de lepre. 

E:tant donne le nombre croissant de cas de resistance secondaire 
a l'egard de la dapsone dans Jes atteintes multibacillaires, et 
maintenant, de cas de resistance primaire dans toutes !es formes de 
lepre, il est particulierement important d'eviter !es modes de 
traitement qui risquent de provoquer ces resistances, c'est-a-dire, 
doses peu elevees, therapie intermittente, monotherapie, et aug­
mentation graduelle de la posologie jusqu'a la dose d'entretien. Par 
consequent, le traitement de dapsone ne devrait plus etre administre 
a faible dose, ni sous forme de monotherapie intermittente ou 
progressive, dans le traitement de la lepre borderline lepromateuse 
et lepromateuse. 

References: 
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SURVEILLANCE DATA ON SELECTED DISEASES/ 
DONNEES DE SURVEILLANCE POUR CERT AINES MALADIES 

Cumulative totals to February 20, 1982 Totaux cumulatifs jusqu'au 20 fevrier 1982 

-------------r-----.----------r----- --- ---- ------- :-------.-·---
-------~ 

Disease/Maladie Canada Nfld./ P.E.I./ N.S./ N.8./ Que./ 
Ont. Man. Sask. Alta./ 8.C./ Yukon N.W.T./ 

T.-N. !.-P.-E. N.-E:. N.-8. Que. Alb. C.-8. T.N.-0. 

AmoeblasTs/TNotifications -158-1-------- --- --rzs ---r-- - - 1 1 g--~1r - -
Amibiase -c81i-:YLa5a-:- --·- ----i------------f-·-- ------f--- ----- -----I------>---- ------

006 Identification 32 - - - - - .. 16 - 14 2 - -
8rucellosfST -Notifications -1 -------f---·----I-·--·- --- ---- ----- ---- ------1------ ---- ---1--
8rucellose Lab./Labo. 8 8 023 Identification - - - - - .. - - - - -
Giardiasis( --409 ~--- ~ 365 

----- --13-~-- -:5I- ----Nati fications - - - - - ----
>----cati-:JLabo. 

r----- -----~-- 1---r---- --:----- --- --- -----Giardiase 
007.1 Identification 

122 3 l 10 - - .. BO 1 27 - - -
Malaria/ Notifications - 22 1 1 2 

--
9 ·1 ·---1-- 7 - - - - -

Paludisme Lab./Laba:--
...____ ·- ----1---- ---i------

084 Identification - - - - - - .. - - - - - -
Psittacosis! -Notificatian·s 1 

--
l 

--f------- - - - - - - - - - -
Psittacose Lab./Labo. ·----- ---·-~-- --- -- --

073 Identification - - - - - - .. - - - - - -
-Tetanus/ 

----- ----Notifications l - - - - - - l - - - - -
Tetanos Lab./Labo. 

----- --- ---- ----- '-------
037 Identification - - - - - - .. - - - - - -

Tularemia/ Notifications 
'--------- >--·-- f------ - - - - - - - - - - - -

Tularemie ~7Labo. ·- - -- ~------ --- ---~ r------ -----

021 Identification 4 - - - - - .. 4 - - - - -
~- ·- ------·-

NOTE: Cumulative total includes amendments to previously published figures/ 
Le total cumulatif comprend les revisions dans les chiffres deja publies 
Notifications are the number of cases reported by physicians whereas laboratory identifications are either the 
number of isolations or serologicalCOilfirmations made. Hence the latter can include several positive laboratory 
results on the same patient over a period of time. This distinction between these 2 categories should be kept in 
mind when looking at the figures presented in this table./ 
Les notifications representent le nombre de cas signales par !es medecins tandis que les identifications en 
laboratoire constituent soit le nombre d'isolatsobtenus au le nombre de cas confirmes serologiquement. Par 
consequent, Jes identifications en laboratoire peuvent comprendre plusieurs resultats de Jaboratoire positifs 
provenant d'un meme malade sur une certaine periode de temps. Lorsqu'on examine !es chiffres presentes dans ce 
tableau, ii faut garder a !'esprit la distinction entre ces 2 categories de donnees. 
It should also be remembered that for conditions such as amoebiasis, brucellosis and giardiasis, positive laboratory 
identifications may represent the carrier state or asymptomatic infections, NOT clinically apparent disease; 
therefore, notification of cases is not likely to occur in such instances./ 
I! faudrait egalement se rappeler que pour des maladies comme l'amibiase, la brucellose et la giardiase, !es 
identifications en Jaboratoire positives peuvent representer l'etat de porteur au des infections asymptomatiques, soit 
une maladie qui n'est pas cliniquement apparente; dans ces circonstances, ii est par consequent peu probable que la 
notification des cas ait lieu. 

- No cases reported or identified/Aucun cas declare ou identifie. 
Not available or not notifiable/Non disponible ou declaration non obligatoire. 

The Canada Diseases Weekly Report presents current information on infectious 
and other diseases for surveillance purposes and is available free of charge upon 
request. Many of the articles contain preliminary information and further 
confirmation may be obtained from the sources quoted. The Department of 
National Health and Welfare does not assume responsibility fqr accuracy or 
authenticitY. Contributions are welcome from anyone working in the health 
field and will not preclude p~blication elsewhere. 
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