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Iudenich. V. A« 1954 O Revakisinatsii protiv tuliaremii (Revaccination

G against tularemia. 4h bikrobiol. roskva Lo. 2 Feb.54 p. 31-6.

The necessity of revaccination is in direct dependence on the intensity

and duration of the retention of immunity after the first vaccination,

The question of the limiting length of the immunity through inoculations

against tularemia has not been solved at the present time because the duration

of the observation of the results of ihe mass prophylactic vaccination with

live tularemic vaccine has not brought about cisugh firm conclusions., Never-
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theless, all authors (Gaisky Elbert, Raibitch, sSlatkovski, Olsoofieff, laisky,
etal) who have studied this question arrive at & unumimous conclusion that

the post vaccination immnity of sufficient intensity can ce retained for no

less than 4 to 5 years {equal tc the period of observation). Our observations
have shown that the infection among inoculatzd people does not occur for a perioed
of 4 to 5 years after the vaccination, even if the work has necessitated a
contact with known infected producis, allergical reactions alsc exceed 4 years.
This permits the conclusion, to be confirmed; that the immunity of vaccinated
people is sustained for not less thun L years. Thus revaccination of peor.s
with positive reactions is unnecessary prior to 4 years. This conclusion was

inserted in the resolution of a meeting dealing with a study of the effectiveness

of inoculations against tularemia held in the inisty of Health, USSR on the 11
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and 12 of June 1951 in Moscow. In accordance with the resolutions of the meeting,L*-a
revaccination must be carried cut in accordance with the same epidemiological
indicators as were pertinent during the prinary prophylactic vaccination-- that
is if the positiva reactions to tularemi. are less than T5m.s

In accoruance wiith our data the allergical reactions of inoculated people
remains positive and therefore an immunity is retained up to 3 years in 84+2%

whereas by 4 years this figzure drops to 73.3%. However, taking into consideration
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our experimental data which shows that the immunity in the guirea pigs which
were inoculated against tularemia is retained even aftsr the cessation of sikdn
allergical reactions, one can assume that with people, vaccinated with live
tularemic material, the lack of skin allergy would not mean 5 compliste less of
immunity to tulsremic infection. On the whole one can reckon that after i years
following vaccination, 3/4 of the vaccinated population weuld remain immne.
Sn'ch immne protsction guarantees against the cutbreak of sn epidemic. In view
of tris a revaccimation of the pepulatiun subjected to a precautionary mass
vaceination with live tularemic vaccine which is active for 4 years should only
be carried out in accordance with epidemic indications amd after careful checking
for the axistance of allergical reactions.

Besides the qusstion of the interval for revaccination and the necessity
for carrying it out, a question that is extrecely important is the reaction
in previously inoculated persons following repeat inoculations with live
tularemic preparations. This question has not bwen studied mueh up te the
present time and little light is thrown on it in the literature. e had the
opportunity to re-vaccinate 200 peopls who had been vaccinated against tularemia

3 years earlier and to observe on them the local and general reactions after

the revaccination with live tularemic vaccine.

Revaccination was carried out on people in the age bracket 10 to 60 and
older., Before revaccinating, the allergical reaction was checked and 56 people
(ware observed for(?) the presence of specific agglutination. Out of 200
vaceinated people, 170 (85%) showed positive tularemic reactions (allergical?):
32% were one plus, 33.5% were two plug, 19.54 were three plus.

From 56 tested, thore were 39 (69.6%) positive in the titers of 1 to 10

and 1 to 20 and only 2 showed higher titers; one was 1:40 and tl;xe otherl:80.
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17 peopls showed a negative agglutination reaction. The cited percentages of
€:> positive allergic and serological reactions almost completely ceincided with the

percentages previously observed when a study of the vaccinated people against

‘tularemia wss made 3 years earlier. In that series an allergical reaction

was observad in 884.2% and an agglutinat!on reaction was present in 61.2s of

cases.,

Thre skin vaccination of liquid tularemic vaccine of the Smolensk Insiitute
owapidamielagy and Microbiology was performed on all 200 people who were
reacuive or ron-resctive to tularense as shown + application of the subcutaneous
test. «fter the vaccination (revaccination) 188 of them showed a local cutaneous
reaction. The development of a local reaction on the sensitive and non sensitive
individuals was different.

Out of 170 peopls who reacted positively on the diagnostic test, 142 showed
a cutaneous reacuion tothe tularemic vaccine after (?) 24 to 48 hours with the

t:) reaction subsiding after 4 to 5 days..

The reaction was characterized by the formation of an infiltration around
the scarification site ana by a reddening of varied intensity. The cutside
appearance and the time it took tc appear resembled cutaneous allergs reaction
to tularemia. .. are inclined to believe that the local vaccination cutaneous
process develops in accordance with the type of allergical reaction (which is
encountered),

In 19 people (11.2%) the cutaneous reaction was manifested in a dif{ferent
manner: After revaccination there was a reddening and an infiltration af* r
24 hours. By the 4th or 5th day, little blisters appeared which driel up
rapidly and fermed suall scabs which remiined until the 1ith to l2th day
following vaccination. The remaining 9 revaccinated people (5.3%) depending
upon the local =wtansous reaction proved (to s) negative. A somewhat different

‘:’ plicture was observed on revaccinated people with a negative allergic reaction.

Out of 30 such people, 19 (exhibited) a spreading cutaneous reaction after
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vaccinating with live tularemi~ vaccine. Similarly, in the ones whe were

e vaccinated for the first time, swelling and reddening of the vaccination site

occurred between ths 6th and 10th day. The entire vaccination process, with
dropping of the scabo, wis over after 3 to 4 weeks. With 8 peor'e a premature

cutanecus reaction sppearsd at 48 hours after tne vaccination and the sccelerated

‘duration of the process was completed by the 10%h to 12th day. With 3 people

there was no reaction on the vaccination site when they were revaccinated,

What appeared outstanding withthis group of people was that they did not

register the type of cutaneous reaction after revaccination which we estimated

 * as an allergical one with the first group of revaccinated people.

It is neceasary to assume that in those pecple who show a cutaneous
reaction after revaccination, the response is similar to that which follows
the first vaccination, i.e., thers is a complete lors of the allergical
reactivity and immunity previously deriveu from the vaccination.

In studying the actual reaction, of greatest interest are those with the

shortened cycle of duration which were observed with 8 revaccinated people

who had negative allergical tests. There is no basis to consider them
strongly allergically reactive as it is hard . assume that people who did
not react to a subcutaneous injection of tularin would give a violen! allergical
reaction to a live, attenuated culture through the sidn. It wouid be more
oorrect to diagnose this type of reaction as an accelerated response of
vaccinatsd people who have lost a high intens’ y immunity but who have . .%
over traces of past resistance,
Out of 200 revaccinated people we had the opportunity to observe a general

vreaction to revaccination in 142. Comparative date on these general roactioné

of people previously vaccinated & revaccinated are shown on table I.




TABLE I

O ‘ |

Group No, Indisposed | Temp.rature | Pain in Swelling | Disability
render headache ilise Arm of
observation 37.2-37.8° | Pits Lymphatic

G -1ands
Ist Vaccination 15,862 8.7% 5.2% 3.1% 2.2% 0%
Revaccinated 12 6.3% L.8% 18,34 12.7% 145

after 3 years

It is to be noted that during revaccination the expressed reaction in regard

to swelling of lymphatic glands was greater than the reaction after the lst ‘

vaccination and the general reaction expressed by general disability, headaches
and rise in temperature, was in a small percentage but was mo.e severe and in
some cases brought about loss of working capacity by the 2nd or 3rd day which
was not observed with the group who were vaccinated for the first time.
Kasberook revaccinated 63 who had been vaccinated with tularemic vaccine
‘:) 3 yrs & 10 mos previously & noted that the local reaction during revaccination
progressed faster and were less pronounced thun during the primary vaccination,
In checking a month aflter the revaccination all vaccinated people sucwed traces
of local reaction in the form of drying scabs. Peeling or ridging of the
epithelium occurred during scarification. From this we can conclude that with
all revaccinated persons a local skin process foliowing the vaccination vccurred
in a similar manner as during the lst vaccination. Unfortunately the allergical
reaction was not checked by the author prior w the revaccination. lHence it is
unknown whether or not an immunity existed at the time of revaccination, During
the meeting of the Health Ministry of the USSR held between the 1l & 12th June

1951 in Moscew, Ooglovoy quoted comparative data on the general reaction of 408

individuals vaccinated far the f*rst time and 112 people revaccinated after 1 year,
In accordance wdth his data the revaccinated people had less complaints ahout

Oindispoaition & headaches but showed noticeably more lymphadenoplthy up to 50.9%
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against 15.4% with the people vaccinated for the 1lst time & also a more than double

6 increase in disability--3.86 with the 1st vaccination vs. S. 5% with the revaccinated.

It is pointed out that Qoglovoy shows a considerable percentage of overall reactions
(31.6%), lymphadenvpathy 15.4%, and disability (3.8%) with the people vaccinated
on the ekin with tularemic vaccine. e have not noticed such high reactivity

after vaccination with liquid tularemic vaccine which was performed on the

mejority. In regard to the higher reactivity observed by Ooglovoy on the re-
vaccination— 1 yr after the primary vaccination.

All above mentioned data proves that people who are vaccinated with

tulremic vaccine retain a positive allergy reaction wherebythere is roted a
higher reactivity of the lymphatic barrier during the secondary introduction of
specific antigen & whersby the strength of the reaction & frequency of its
manifestations appear in direct proportion with the intensity of the immunity.

As general severe reactions, lymphadenopathy ard loss of working capacity

a is more frequent in revaccinated people than in people vaccinated for the first

tine, one must exercise a certain caution in order to avoid undesirable com-
plications. The reactivity invasiveness of the organism during the secondary
vaccination, 3 to 4 yrs afters the lst vaccination becomes more moderate.

In studying revaccination we hsd the opportunity to observe the progress

of the vaccination process in people who had tuliaremia 2 to 8 years previously.

Only 33 people were obtaserved. They were vaccinated in 1950. Cut of them 24

people were vaccinated “th liquid and 9 with dry tularemic »on the aiiin, vaccine.

The stipulatoed intracutaneous allergical reaction prior to the vaccination

r wag positive (¢ + = with 21, v+ v with 7, & v+ with 5 people). The majority of

; people unier observation showed an allergical reaction with a large infiltration
‘ and noticeable hyperemia, with 10 people were noted a smill increase of the

lymphatic glands in the arm pits and 6 people complained of a malaise. The agglt

" reaction with everybody was positive in a titer of 1:10 to 1-80.
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Tre cited results allow the assumption that the previously infected peop¢
c:> had a well express d immnity to tularcmia.

The reaction after the vaccination carried out on these people had a

character similar to the ievaccinated people but was accompanied with more
proncunced manifestation of malaise.

The local skin reaction after vaccinatio: with 28 people appeared after
2, to 48 hrs & terminated by the 5th to 7th day, with 3 the skin reactlon which

appeared after 48 hrs continued far 10 days.

T.Bin IX
Group under No., Generally Temp Pain in Swelling | Disability
Observation Indisposed, dse arm Pits of lymph
Headaciies glands
Vaccinated lst | 15,862 8.7% 2 3.0 2.29 0
Revaccinated 142 6.3% LoZp 18,50 12.75 1.4%
previously) 33 8 People |3 Pecple 9 People 7 Pcople 1 Person
ected ) L. 275 I 27.2% PP 30

It is obvious in observing the data contained in the 2nd table that people
who had previously been infected react to vaccination with live tularemia w..h

greater sensitivity which in its nature is ao intensely expressed alle. gy u~ the

Y

intra-cutaneous tularemic virus but there was a delayed spreading of the vac-

cination process. The basis of this conclusion shous a noticeable similarity

to the vaccinated reaction witi: the test of tulsrin: an early appearance of

local skin reaction, its cessation, .5 quoted, oI the si.e duration as wd.th the

tularenic test and its overall reaction whose general character resemples the
reaction of the people underjoin; the tusarexic test.

With the decreise of the intensity of imnunity, tiie skin reaction to tularin

{s considerably lessened or compictely vanisnes. +e nave observed this on gulnea
<::>pigs. 4e could observe this on people wWho were vaccinated 3 W 4 yTs. prior. The

stronger the immunity, the more pronounced the skin reaction to tuiarexmia.
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The tularemic vaccine has not to a lesser extent all characteristics of !

e the allergin than tularin which is used with t“= allergical test hence it is

natural that people who had been infected 2 to 8 years prior & who maintain a

high percentage of acquired immunity when vaccinated show an outstanding allergical

reaction to the intracutansous tularemic vaccine.
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CONCLUSIONS

The necessity of revaccination among a large perrcentage of population must be
determined by the condition ¢f immunizy of the vacciraled people and to the
epidemiological evidence for specific prophylactic.

A firm retention of immunity caused by vaccinatlon against tularemia during

L, to 5 yrs basically proves that the revaccination should not be carried out
prior to that period. In case epidemiological evidence requires vaccination
of the population, where mass vaccination had been previously carried out,

an allergy test of immunity must be iiade and saould negative reaction of

more than 25 of the vaccinated appear, revaccination spould be carried out.
when the revaccination is carried out 3 vrs after the primary local sxin
vaccination the vaccination process with 83.5% of the revaccinated people
occurs as an allergic reaction, with people who were previously vaccinated
& lost the allergy reactien, t:.:e revaccianation process in its precgress &
duration entirely corresponds in most cases with ihe progress of the primary
vaccination process.

with a part of tiae revaccinated, non-reactding o tuldrin or exhibiting 4 weak
allergic reaction to the local skin tesi, the vaccination develops itself
similar to a curtailed vaccinatory reaction (duratisn),

With people who r~tain a4 positive allergical reactiocn afler the lst vaccination,
revaccination is accompanied witihi an increase in the incidence of general
reactions & a loss of capacity to work o l.awe.

The sxin vaccination wioh ilve tulaprenic vaccine on pecple who have veen
infected previously shows a chdaracter of 4 pronounced alliergical reaction

& progresses with a considerable percentage ol overall reactions, swelling

of the lympnatic glands & loss cf work capability in a =inor number of cases,




