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COMPARATIVE CHARACTERISTICS OF PRODUCTIVENESS OF VARIOUS
METHODS OF PLAGUE IMMUNIZATION
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Misnikov, V. P, Pushkarev, D, A, Rozhdestvensky,

f"\\Ju'J Msdee . A(r/hwq' imeng S M Kiry Lemu},mﬂ ({aé"ww"’ "/Ma'( ";11)

In the total system of anti-evidemic measures conducted with
the purpose of preventing Infectious diseases, a sipgnificant place
belongs to preventive inoculations. Here, the results of inocula=-
tions are determined to a significant degree not only by the ef-
fectiveness of the vaccine prenarations, but also by the produc-
tiveness of the immunization methods being used,

The subcutaneous (syringe) and skin (scarification) immuni-
zation methods against nlarues which exist at the oresent time and
are officlally accepted for nractical use are unvroductive, they
reaquire a large number of qualified medfcal personnel for their
conducting, and they do not ensure vaccination of large contin-
gents of peonle in a short vneriod.

The searches for methods of mass immunization beran relatively
lone ago, although thelr wide study and introduction into practice
was only recently realized.

The subcutaneous (syringe) method, although it 1s else charac-
terized by low productiveness, has been a popular immunization me-

thod un until now, Subcutaneous inoculations were only permitted




to be done by a doctor, and in unusual circumstances - by an ex=-
nerienced doctor's assistant under the doctor's observation, A
speclally prepared place is necessary for conductings a subcutane-
ous vaccination. Inoculations are given with strict observance of
the aseptic standards,

The data in the literature (table 1) confirm that the produc-
tiveness o;jgubcutaneous (syrinege) method with the work of a éﬁﬁl
of 3-U4 men fluctuates from 30 to 50 men per hour. These results
are also corroborated by our observations (1970) - with subcuta-
neous immunization of neople with typhoid vaccine with sextana-
toxine, a team of U4 men vaccinated UO-SO’ﬁéz?per hour, Higher re-
sults, obtained by Verkholomov et al (1958), were exnlained first
of all by the fact that they did not consider the initial time ex-
pended for the preparatorv measures and, moreover, thev had a
larpe number of syringes and needles at theilr disposal, and there-
fore the costs for sterilizing theig;;;;;? were minimum,

The skin method was even more labor-consuming as comnared with
the subcutaneous (method). The skin, as well as the subcutaneous,
immunization can be conducted only in a specially prepared nlace
with strict observance of asentic standards; for giving skin inocu-
lations experienced and trained vaccinators are recuired,

Accordine to the data from the literature, the productiveness
of the skin method 1s still less than the subcutaneous and fluctu-
ates from 10 to 0 men ver hour, The time expended for immunizine
one person fluctuated from 2 to 8 minutes. NDurinp a work day a
team can inoculate from 75 to 250 peonle. The authors 56%33€c a

calculation of the productiveness of one inoculation team without




a more exact definition of its numerical make-un (table 2).

In 1960 durine the outbreak of natural smallpox in Moscow,
6,464,865 people were vaccinated in 5 davs. This work drew more
than 267,000 medical workers and created 11,913 inoculating teams,
fn the averare, each team inoculated about 550 peonle for the 5
days, 1.e. 110 men per day (Lebedinskiy, 1971).

The needleless (Jjet) method, retaining the basic advantares
of the subcutaneous method (strictlv controlled individual injec-
tion of the preparation with accurate dosine), is distineuished
from it by its high productiveness (table 3). The wide practice of
mass immunization by the needleless method shows that depending on
the type (model) of the injector used and on the specific condi-
tions its productiveness fluctuates from 1000 to 1500 peopnle pner
hour. The greatest productiveness was recorded with the use of in-
Jectors with an electric drive (Malti-Jet) and pneumatic injec-
tors, i

T™e aerosol method is hipghly productive, Aleksandrov et al
(1961) show that thev inoculated 800 peonle per hour with the si-
nultaneous work in two rooms each with a volume of 100 m3. Accor=-
dine to the reneralized data of Lebedinskiy (1971), the maximum
area used for vaccination by the aeronénic method was 50 m2. In
this room a maximum of 200 peonle can be inoculated simultaneously
(Labezov, 1967). An immunization session with dry dust vaccines,
including preparation of the vaccine, 1ts loading in the bin of the
instrument, entry and exit of “tnose vaccinated, took 25=30 minutes.

Conseauentlyv, U100 peonle can be vaccinated in an hour., A calcula-

f
tton 1is conducted #n 3 sessions per hour for each aerosol vaccine




(table U4) in confunction with the curtalilment of the immunization
session to 5 minutes, which permits vaccination of A00 peonle in

this time (Lebedinskiy, 1971),

From the point of view of productiveness the peroral method
has been insufficiently studled, and we have falled to find anv
literarv data on this subqect.

The purpose ofjehé:;;;seng-work was the study of the produc-
tiveness of methods of mass immunization (aerogenlc, needleless,
peroral) in comparison with the classic [methods] (subcutaneous,
skin). The study was conducted on a sample of 1live plague vaccine
e 2 xuded

3 however, the acaouired data, in our opinion, can be smresd-to
other vaccine prepnarations, also. The investications were accom-
nlished with mass svstematic Immunization of orcanized collectives
of adults,

For a compmarison of the productiveness of various methods of
vaccination a single method:;?“?ts calculationiwas worked oud.

The final evaluation was done éccordinw to the formula:

K=,
where K - coefficient of productiveness; x - number of neovle in-
oculated; t = total time - the time necessary for preparinec the
room, eauipment, @égiggzi and dilution of the vaccine; the inter-
vals connected with the ventilation of the room, entrv and e;i " %0
the room @?’52355§%T§ér501 method), changine the vials of vaccine
(needleie;;_;;;hdd), periodic treatment of the vaccinators' hands,
and, finally, the time for conductine the vaccination itself; this
did not include the time connected with organizational cuestions

for ensuring the timelv arpival of peonle'%e inoculationy m = is




the make-up of the vaccinating team (with tests of all methods the
team consisted of 3 people).

The vaccination by all methods was conducted in individual
sessions, Continuous vaccination time w;;:;:;;ized~¢or the session
with peroral, needleless, svringe, and skin immunization methods,
Theilr duratisn was basically determined by the number of simulta-
neous arrivals of people for inoculation,

The data which characterize the productiveness of the vari-
ous immunization methods é;$:§borated (see table U) the—fmet that
a great effect on the productiveness value was rendered by the
initial time expended for preparation for the vaccinetion., There-
fo 1 immunization sessions for each method were divided into

nd subsequent (reveated). The initial sessions (I) inclu-
ne additional time necessary for prevaring the room and ecuin-
ment, for sterilization of the %é:iﬁﬁé; and dilution of the vac-
cine, Tn the subsequent sesslons (II) onlv the time necessary for
ég;i;gina.the instruments, diluting the vaccine, and slso the in-
tervals for entry and exity from the room of those vaccinated was
reflected., The skin and subcutaneous methods in the subsequent ses-
sions also included the time expended for sterilization of needles,
syrinpges, and vaccination é:!ﬁi:.in the vaccination neriod itself,

The coefficient of productiveness of the subcutaneous method
of immunization K‘fluctuated from 0,17 to 0.27 and averaped 0,24,
The throughpégfggifhe 3-man ggéﬁ was 31=50 people per hour, éte
third paet-of the entire time with the initial sessions of immuni-

zation was spent for preparing the room and ecuipment, and also for

sterilization of the svrineces and needles, In the subseaquent ses-




no i s
sions ,time Egn_g;gggg}gg;gpe roomj;ggu;ob~exnended} which led to
a substantial increase in productiveness (l9-50 peopnle ner hour
with K = 0.27). Time for direct injection of the vaccine fluctu-
ated from 15 to 22 seconds for each person inoculated, representing
an averace of 18 seconds. More time was spent for dividine the vi-
als, feedine the vaccine into the ﬁggéie, and nreparine it for in-
Jection (47-62 s.,). On the averare, 1 minute was spent for conduc=-
tine one injection,

The productiveness of the skin method was 19-3l people per
hour (average - 28) with K = 0,16, About 1.2-1.5 minutes was spent
for each person vaccinated without consideration of additional
time, Inoculations by the skin method were done on small grouns of
people, in different places. Each time, additional time was spent
for nrevaring the room and ecuipment for vaccination, Therefore,
a2ll sessions of immunization were considered as initial (see tbl,
), The number of iniection gﬁﬁgéi was limited, All of this ad-
versely affected the productiveness of the method,

The indicators of productiveness of the subcutaneous (syrince)
and skin methods which we obtained coincided with the averare in-
dicators given by the other authors (table 5),.

With mass subcutaneous immunization with the aid of the BIP-l
the coefficient of productiveness K fluctuated from 2,0 to 4,2 and
averared 2.9 (see tables U and 5). We succeeded in vaccinatine from
358 to 891 peonle per hour, which is an average of 517 neople, The

of the injector
low=r productivenesspwhich we obtained in comparison with the data

of the literature was explained, first of all, by the fact that

with both the calculation of the coefficient of oproductiveness X




*e
s € 8 LP
and with the calculation of the throuphpu£ of the crew per hour of

work we considered the total time spent not only on vaccination,

insbruments
but also on preparation of the room, sterilization of teedins, etc.

So, during the initial sessions the throuvégdg;;és 358-395 people
per hour with K = 2,0, and in the subsecuent sessions the produc-
tiveness increased by almost 2 times and was 424-801 peonle per
hour with K = 3,4-4,2, Of course, with ensurance of a larre con=-
tinuous flow of peonle the time spent for prenaratory onerations
will not render such a necative influence on the productiveness of

¢ ons' dane
the method., If we examétre only the time which 1is directly necessary

for needleless vaccination, then the t:hr'omrrm;:lt:”c:*l the crew in our
investigations reached 1320 peonle per hour. These data come close
to the results obtained by Vorob'vev et al (1967), Arafonov et al
(1970), and also%t;kizhe indicators siven in the instructions for
the BIP=l! instrument (1507 peonle per hour).

Besides the given data, 8everal structural deficiencies of the
BIP-l infector also affected the decrease in productiveness of the
method.

With the aerosol method of immunization we used a room with an
area of l3-48 m2. The productiveness of aerosol immunization with
dry (dust) vaccine fluctuated, accordins to the value of coeffi-
cient K from 1.5 to 3.4 (average K = 2.3), and the throughéﬁ%Z%é%
285-625 people per hour (averape U019), The acauired data coincided
with the results published earlier (see tables ! and 5). The nro=-
ductiveness of immunizations with liquidffaerorenic vaccine turned
out to be hicher: [&ooi;:!&fﬂ?'@value K 1t fluctuated from 2,9 to

Sur Copac ¥y
5.7 (averase K = 1,5) andsgy throurhnut .= from 516 (1st session)




to 11721 veonle ner hour (9th session), reoresentine an averare of
817 peonle per hour,

The fluctuations of productiveness of the aerosol method are
also exnlained by the exnenditure of additional time for nrenarine
the room and eauirment with the initial vaccination sessions, Ac-

cording to the data of the authors, the pnroductiveness of immuni-

zation with drv aerosol vaccine c&n be increased due to the shor-
‘ﬁr OSQ_‘(

tening of exwesdtdem from 15 to 5-117 minutes, “oreover, it is

known that the nroductiveness of the aerosol method can be sub-

stantiallv increased with the use of larce rooms and several

spraving instruments.

Finally, immunization with the aid of table&s was the most
nproductive (see table U4). The coefficient of productiveness X fluc-
tuated within the limits of 4,6-6,8 (averare X = 5,2)., The throurh-

(cgee
out,of the inoculating team of 3 men was 840-1230 peonle ner hour
W= onssshed
Mmetuded

(averare 037). The vaccination technoloev was simple andi+

the distributions of tablets and observations of their correct

intake., The vaccilnation can be accomnlished under any conditions,
and aualified medical nersonnel are not reculred for its conducst.
+ina, Tmmunization was conducted ugih-sessions on 205=210 veonle,
For forming the peonle 5 minutes were svrent, for explainines the
rules ﬁg'takinq the tablets - 2 minutes, and on the distribution
of the tablets - 3 minutes., Thus, nrevaratory measures took 10 min,
The duration of the vaccination process itself, determined by the
tablet resolution time, was 5 minutes. The total time expended for
one session was 15 min, This was the first test for determinatng

the productiveness ofﬁperoral method of vaccination, and, of course, :




it still does notngtisfactorilylPully characterize 19ﬂ

Thus, with the comparative evaluation of the various methods
sk
nﬁnggéeed-thatfthe classic sub-
S : ol
: thelir producti;;gggg) were

of vaccination of neople it was

cutaneous and skin method%ﬁ’
many times inferlior to the peroral, aerosol, and needleless methods
of inoculation, which can be rightfullv included in the category

of methods of mass immunization of neople,

CONCLUSIONS

1. The peroral, aerosol, and needleless methods which were
tested with mass vaccination against plague showed much higher
(by 10=15 times) productiveness in comparison with the classic
subcutaneous and skin methods.

2. Considering the absence of any advantages (reactivity,
immunogenicity) of the subcutaneous and skin methods in comparison
with mass methods of inoculations, we can recommend the /ﬁ(pe-
roral, aerosol, needleless) for introduction into the anti-epide-

mic practice of the struesle arsainst nlarue infections,
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TABLE 1. Productiveness of the subcutaneous syringe method

(according to‘;;éﬂéata.o@—%he“itterzturEQ. Key: 1 - author, vear;
2 - comnosition of the team; 3 - number of inoculations per hour;
4 - Labezov; 5 - Verkholomov et al; 6 = Lebedinskg;:klccordinn to
the data é; the instructions); 7 - men; 8 - the authors conducted
simultaneous immunization with the nolyvaccine of the NIISI (Sci-

entific Research and Testing Sanitation Institute] and with the

smallpox vacetine.
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CTPYKIHK) 30—60
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TABIE 2. Productiveness of the‘;kin (scarification) method of im-

munization (according to ;:i’g;ta of—phe—tibemabuney) , Kev: 1 - au=~
thor, vear; 2 - Korobkova; 3 - Nikolayevskiv; U - Lebedinskiy; 5 =~
and coauthors; 6 -~ time for one inoculation (in minutes); 7 - num~

ber of inoculations per hour; 8 = number of inoculations in a day
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TABLE 3. Productiveness of the needleless (jet) method of immuni-
zation (according to é;:wa;ta 6f -the ltterature)., Kev: 1 - author;
2 - year, instrument model; 3 = number of inoculations per hour;

4 - Belyakov et aly; 5 - Vorob'vev et al; 6 - Nikolavevskiy; 7 =
Agafonov et al; 8 - Instructionsi:;the BIP-4; 9 - et al; 10 =
1964, first test model of the Soviet injector; 11 - BIP-l; 12 -

Ped-o-Jet; 13 - BIP-4; 14 - BIP-! - needleless pneumatic injector,

( > )

Astop @ Ton, o6paseu npuGopa 2 :I,:;i,'qx" 32":@
Beaskoe H coasT. ., ., . . . . . 1964, nepBbiit ONLITHBLIA oﬁpaaeu@ 600

- OTeYeCTBEHHOLQ HHBEKTOpa S
BopoGbeB B COaBT. . . . . . . . . BHII-4 1, 196 ~ —
Huxoraescxndt . . . . . .. .. MNen-O-Mxer, (b 1000
AragoHOB H COaBT. . , . . . . . BUII-4, 1970(13). . . . . . . . .. 1500
Hucrpykuns k BYIr-4 . . . . . 1500
Hingson u coat{q). . . . . . . . 1963 1000—1500
Benherf u coasr/gy) . . . .. .. 1971 1000—1500

BUI1-4 — Cesnrontnuii HHBLEKTOP nuenunuwecxuﬁ.@

TABIE 4, Characteristics of pnroductiveness of various immunization
methods., Key: 1 - Immunization method; 2 - seauence of sessions;

3 = number of sessions; 4 - number of inoculations per session;

5 - average time for one session (in minutes); 6 - preparatory
measures; 7 - vaccinations; 8 - total workine time per session;

9 - number of inoculations per hour; 10 - productiveness; 11 - sub-
cutaneous (syrinpe); 12 - skin (scarification); 13 = ﬁeedleless
(BIP=4); 14 - drv vaccine; 15 = 1liquid vaccine; 16 - aeroprenic;

»
Tols
17 - peroral (tablets); 18 - i1nitial; 19 - subsequent; 20 - -enttre,

11




spoun 38 | cesnc (» wan.)

(2) ¥3 N £ Npouseens-
Moven n-m/l ‘ aurux od 0 ot moe [Nusae mpnes:) ematTm
! i 1t = e o el D
&)
Neaxomud (mapauessid) (/7 ) TMepauume A : :oo-uo eo‘-onoo :t;&o’ 195—300 2;_—_3 o,nm-’q,.u
Beerd 29/ | 6 900 1285 Yy 0.24
"-‘.WY/) ) l'llp-mn(jg) 8 32196 56—90 45—260 100—340 19—34 0,11—0,18
Beero 022/ | 8 8”3 1698 2 018
(e#? 508—564 2632 85—85,5 | 358—395
—— m’” i | @ | e | Toont | s 2 | 3
\Beero('24) | © 2401 278 817 29
; 757 | %
Cyzas saxumua Mepausume 7%) g }«)-m I::g:;'m :g :ﬁ gg_-g ;:;:g.:
Beero (Z¢) | 5 o2 129 a9 23
—— ] Tepswsuse 5/ | 1 182 14,5 5 195 516 2.9
; W/;; ) 5 168—223 7,083 5 12,0—13,1 | 790—1021 | 4,987
BeeroCoc) | 6 |, 12 ) a7 45
Tepopeasuut (vadaersy) (/ <7 ) n-v—-@ s | 208—210"] s,0-~100 3 10—15 | se0—i130 | 4.6—6,8
Beero a(/) 3 -] © 97 52
12




TABLE 5., Composite data on the productiveness of various immuniza-

tion methods. Key: 1 - productiveness (in peonle per hour) with
various immunization methods; 2 - subcutaneous; 3 - skin; 4 - nee=-
dleless; 5 - aerogenic; 6 - dry vaccine; 7 - liquid vaccine; 8 -

g bhow ke
peroral; 9 - composite literature data; 10 - in-house data; 11 -

average, |
@ TIPOKIBOAATENLHOCT (B ¥e4/4ac) NDH PA3HHIX METONAX WMMyHH3aURN |
; ﬁ\ (5 }Alspoao:lbuun 3 i
g(?’) §@ &:u@muﬂ v@ ﬁnep&%ﬂh- E
=3 | 2% cyxan Sakunual Barusna e
[ ==z
ARLe JHTEPaTypHbE
JaHHBE | . . . . ., . 30—60|15—40| 1000—1500 400 600
10 BeHHbe AaHHbE 31—50{19—34| 358—891 285—625 |[516—1021{840—1230
tOCpeasne . . . . . . .. 43 28 517 419 817 937




UNCLASSIFIED

SECURITY CLASSIFICATION OF THIS PAGE (When Data Entered)

T. REPORT NUMBER

REPORT DOCUMENTATION PAGE

READ INSTRUCTIONS
BEFORE COMPLETING FORM

2. GOVT ACCESSION NO.

3. RECIPIENT'S CATALOG NUMBER

Foreign Technology Division
Air Force Systems Command
U. S. Air Force

FTD-ID(RS)I-0732-77
4. TITLE (and Subtitle) 5. TYPE OF REPORT & PERIOD COVERED
COMPARATIVE CHARACTERISTICS OF T
PRODUCTIVENESS OF VARIOUS METHODS OF ranslation
PLAGUE IMMUNIZATION 6. PERFORMING 03G. REPORT NUMBER
7. AUTHOR(s) 8. CONTRACT OR GRANT NUMBER(s)
V. I. Agafonov, Ye. I. Babkin, et al.
9. PERFORMING ORGANIZATION NAME AND ADDRESS 10. PROGRAM ELEMENT, PROJECT, TASK

AREA & WORK UNIT NUMBERS

CONTROLLING OFFICE NAME AND ADDRESS

12. REPORT DATE

Nov. 1972

13. NUMBER OF PAGES

13

14. MONITORING AGENCY NAME & ADDRESS(if different from Controlling Office)

15. SECURITY CLASS. (of this report)

UNCLASSIFIED

15a. DECLASSIFICATION/DOWNGRADING
SCHEDULE

DISTRIBUTION STATEMENT (of this Report)

Approved for public release; distribution unlimited

. DISTRIBUTION STATEMENT (of the abstract entered in Block 20, if different from Report)

18. SUPPLEMENTARY NOTES

19. KEY WORDS (Continue on reverse side if necessary and identify by block number)

20. ABSTRACT (Continue on reverse side If necessary and identify by block number)
06

DD ,an's 1473

EDITION OF | NOV 65 IS OBSOLETE

UNCLASSIFIED

SECURITY CLASSIFICATION OF THIS PAGE (;hm Data Entered) I

P A, ——

]
]




DISTRIBUTION LIST

DISTRIBUTION DIRECT TO RECIPIENT

ORGANIZATION MICROFICHE ORGANIZATION
A205 DMATC 1 E053' AF/INAKA
A210 DMAAC 2 E017 AF/ RDXTR-W
B34y DIA/RDS-3C 8 E404 AEDC
COL3 USAMIIA 1 E408 AFWL
C509 BALLISTIC Fi& _ABS 0 E410 ADTC
C510 AIR MOBILITY k&D i E413 ESD

LAB/FIO FTD
C513 PICATINNY ARSENAL o CCN
C535 AVIATION SYS COMD il ETID
C557 USAIIC i NIA/PHS
€591 FSTC 5 NICD
C619 MIA REDSTONE 1
D008 NISC 1
H300 USAICE (USAREUR) 1
PO0O5 ERDA \
P055 CIA/CRS/ADD/SD 1
NAVORDSTA (50L) I
NAVWPNSCEN (Code 121) i
NASA/KSI i

4

AFIT/LD 1

FTD-ID(RS)I-0732-77

MICROFICHE

N b

U= W=

ey




