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EXPERIENCE IN VACCINATING AGAINST POLIOMYELITIS WITH
LIVE ATTENUATED VACCINE

-USSR-

Zfollowing 1s the tranglation of an artilcle
by A.S. Pentsik, F, M, Lisitea and N, P,
Pakalnsh (Rige) in Klinicheskaya Meditsina,
Vol., 38, No. 9, Moscow, 1960, pages 48253/

Gradually spreading from separate, ever expsnding
endemic focl, the incidence of acute pollomyelitis has
by the middle of the 20th century attained considerable
proportions, This Indicated the inefficlency of the
curative and prophylactic means which mankind possessed
at that time for combating poliomyelitis., The attempts
made before the Second World War to evolve an effective
vaccination agalinst poliomyelltis proved unsuccessful.
The situatlion changed substantially for the better after
the possibility was established of multiplying the polio=-
myrelitis virus outside of the nervous system ~- in cul-
tures of monkey and human tissues in vitro (tonsils, kid-
neys, etc.). The virus causes a characteristic degene-
ration of the cells in the tissue culture., Thls cyto-
pathogenic action 1s repressed when the specific neutra-
1lzing serum 1s added. This enables one to determine
the pelio virus ln vitro, to titrate the antibodies and
obtain antigens Fcr serologlcal reactions, virus for
vaccine, ete, ‘

The research alaed at solving the problem of

active immunization asainst poliomyelitis was from the

very beginning carried on in two main directions: 1)
imnunization with killed poliomyelitis virus and 2) im-
muiization with live diluted virus., At the beginning of
the 1650%s preference wes given tn immunization with
killed virus (Salk ard cothers), which gained wide distri
bution in various couniries {(USA, Qanaﬂa, France, FGR,
Finland, Sweden, England, Italy and otners)., A number
of methods were proposed for preparing this vaccine,
Millions of persons were vacclnated with killied polio-
myelitis virus in 1954-.1957. In a conslderabie part of
those Inoculated a growth was recorded in the titer of
antibodies to poliomyelitis in the blood ssrum, chilefly
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after triple inoculation. In the Lat¥lan SSR anti-polio-
myelitis inoculations were also made with Salk Vaccine
in 1956-1957 on large contingents of the child population.

With the appliddtion of thls vaccine the incidence
of paralytic poliomyelitis drépped perceptibly in various
countries, Mortality friém poliomyelitis became much lower
than at any time in the 20th century (about 4%). - However,
experts from various countries meeting at a épecial con-
ference in Copenhagen (14-19 April, 1958) were unable to
solve definltively the questlon of whether the dimlnution
In the incidence of poliomyelitis is a consequence of the
extensive vaccination with killed virus or whether it is
only an expression of a certain periodiecity in poliomy-
elitis epidemics.

In 1958 a growth was observed in the incidence of
the paralytic form of polliomyellitis, principally among
non-vacecinated or incompletely vaccinated groups of the
population, but also partlally among vaccinated persons
(for example, in Detroit). Control research has shown that
even people who have been fully vacclnated with the killed
virus remain un-immunlzed and consequently receptive to
poliomyelitis in 20-30% of the cases, perhaps even a lar-
ger percentage., Hence, in 1958 many speclalists were al-
ready far from the enthuslasm whlch relgned in the spring
of 1955 with respect to the victory over polio. Ob-
viously, further research was necessary for the purpose
of obtalning a more effective vaccine capable of causing
the development of a high and stable immunity to pollo in
vaccinated persons,

By this time the study of live vaccine had gilven
encouraging results in the sense that immunity was ob-
tained in those vaccinated (Koprowski, 1956; Sabin, 1959;
Dane, 1958; Horstmann, 1959). However, the question
of the degree of safety of this maess vacclnation for
surrounding persons remained unclear, since the virus of
the vaccines introduced through the mouth 1s secreted with
the feces. Nor has 1t been established to what degree
thls virus 1is dangerous to the vaceclnated person hilmself,
Many other questions connected with the employment of dilute
live polio virus for vacclnation have not been solved,
These questions concern the immunogenic potency of the
live vaccine, its influences on the flora of the intestlnes,
the influences of anti-polio vaccination on the recepti-
vity of the inoculated to other infections, above all to
Intestinal viruses, etc.

In the spring of 1959 the epidemiological service
of the Ministry of Public Health of the lLatvian SS5R at
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the ifitiative and tnder tHe &irection of Prof. 4. A.
Smorodintgev, undertook vaccination with live dilute
anti-polio vaccine introduced per og, Durlng February to

- May 1959, large continents of the population of the
Republic (of different age groups), totalling over 400,000,
were vaccinated twice. The vaccinating was done with three
types of dllute polio virus: in the first vaccination

type I of the virus was introduced; in the second (a

month after the first), types II and III together,

Final appralsal of the effectiveness of this vaccil-
nation can probably not be given for some years, However,
some results can already be dealt with now.

First of 211 it is to be noted that polio incidence
in the Latvian SSR in 1959 was the lowest during all the
postwar years, All of the stationary dispensaries of the
Republic to which sufferers from pollo or polio-lilke ail-
ments are usually sent received from various parts of the
Latvian SSR between May and December 1959, 44 patients
"suspected of having polio. There were 19 males and 25
females, Thirteen of the patlients were up to five years
of age; nine from 6 to 10; ten from 11 to 15; three from
16 to 20; and nine more than 20 years of age.

Tweanty-seven of the 44 had not been inoculated.
Among, the non-inoculated, 24 had contracted a paralytic
form of polio, including one bulbar and one bulbo-splnal
form, two polio-like ailments (presumably caused by "echo"
viruses) and one case of serious meningitis of unclear
etiology. The remaining 17 had received inoculation
against polio, and the analysis of this group presents the
greatest interest; the 17 inoculated persons were distri-
buted as follows: three inoculated with kllled Salk
vaccine, 12 with llve vacclne per os, two with killed
vaccine in 1957-1958 and then with Iive vaccine in 1959,

The three children inoculated only with killed
vaccine had contracted the dlssase: two the paralytic
form of polio (one girl died and the autopsy confirmed
the dlagnosis of polio), while the third girl had suf-
fered an unclear infection with fever temperature, with
noticeable symptoms of irritation of the cerebral membranes,
a smoothing of the left nasolabial fold and Babinskiy's
symptom and the left; the outcome was favorable, Our at-
tention, of course, was attracted chiefly to the patients
who had recelived live anti-polio vaccine., In four out of
14 patients (12 inoculated only with live vacelne, two
with Salk vaccine and live vaccine) the ailment was clini-
cally similar to polio, but polio was not confirmed by
the laboratory; polio-like ailments and serious menin-
gitis of unclear etiology had developed in seven; there
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were acute gastro-intestinal disorders in three,

Let us dwell ih more détail on each 6f these three
roups of patients.

Patlehts with poliomzd;1t1§ hbt bOhfirmed in the labora-
torv.

“Tale patlent F., age 2 years, 6 months. In Septnm-
ber 1958, was inoculated twice with Salk vaceihe; in April
and May, 1959, recelved live antli-polio vaccine; on 27-28
August 1959, an acute intestinal infection with fever tem=-
perature set in; there was vomiting and diarrhea; on 15
September, at normal temperature, pains and weakness in
the legs appeared, Upon hospltalization in the children 8
ward, rigidity of the cervical muscles and Kernig's symp-
tom were furthermore noted. Analysis of the epinal fluid:
albumin 0,39 per mil, cytose 17/3, lymphocytes. Dynamic
laboratory investigation revealed only a certaln lncrease
In the titer of antibodies to polio virus of type I from
1:16 to 1:64, Complete recovery.

A diagnosis of pollo cannot be ruled out in this
patient. However, the immunity reaction was very feebly
pronounced, :

Male patient 8., age 2. In ESeptember-October 1958,
‘was lnoculated with Salk vaccine, and on 10 April 1959,
recelved per os live vacclne of type I, Fell ill on 18
April: temperature rose suddenly to 400, then kept at
fever level for three days; swelling of face and legs
also occurred, From 22 April on, temperature normal,
swellings subsided., On 11 May received second inoculation
with live vaccine, on 12 May generml weakness was noted.
On 17 May 1limp paresis of the right leg developed, On
18 May temperature rose to 40°, and on 21 May paresis also
appeared in left leg. Analysis of spinal fluid: albumin
0.06 per mil, cytose 0/3. Polio virus not detected in
feces., 1In the blood & high titer of antibodies was dis-
covered to all three types of polio virus in the very first
examination.

This observation 1is especially difficult to analyze.
The ailment which set in after the first introduction of
live vaccine in April 1959, was evidently allergic. After
the second introduction of live vaccine there was acute
1llness with hlgh temperature and asymmetric atonic para-
lyses of the legs, without change in the spinal fluid
and with a high titer of antibodies to polio. What was
thist: a peculiar allergic reaction or did the anti-polio
inoculations activate another virus (or viruses) and lower
the resistance of the organism to one of the polio-like
allments? The possibility of interference between the
polio virus and certain intestinal viruses 1s being studied
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at the present time. The clinical analysis of the outbreak
of cases that occurred durifit the period of vaccination
with live vaccine in 1959 ih one of the rayons of the Lat=
vian S8R (Auts) had enabled dné of us (F. M. Lisitsa) to
express a supposition abodﬁ»ﬁhé ¢onnection of this out-
break with the possible interference of viruses: the polio
virus and other viruses, possibly of the 1ntestina1 group.
Our clinical observations relating to later occasional ca-
ses encountered In various rayons of the republic permit
one to confirm this sort of possibility.

Male patlent K., 17 years old, entered the rayon
hospital on 8 May 1959, because of weakness in the right
leg, On 23 April 1959, he had received per os type I live
vaccine. Almost two weeks later (5 May) pains appeared
in the muscles of the legs, headache, temperature 37,4°;
the next day temperature reached 38°, Upon admission to
hospital, atonic paresis of the right leg was discovered;
tendon reflexes in thils leg were not detected. Polio
virus not found in feces. Blood and spinal fluld not
investigated, Rapid and complete recovery,

In this case it was clinically possible to sus-
pect pollo, but the absence of laboratory data does not
permit this dlagnosis to be considered fully reliable.

Female patient D,, age 2 years, 6 months. In spring
of 1959 recelved double inoculation with live anti-polio
vaccine, Fell ill on 12 November 1959, when it became
hard for her to stand on right leg; body temperature normal,
Upon entry into hospital (15 Nov.) atonic pareslis of right
leg was noted; tendon reflexes d<s. Blood analysis
(15 Nov.): leucocytes 10,400; ROE 13 mm per hour. Spinal
fluid (16 Nov,): albumin 0,079 per mil, cytose 3/3, sugar
72 mg#%. Complete recovery in two weeks.

Clinically we regarded this disease as a light
form of paralytic polio. The possibility is not ruled
out that the favorable course of the disease in the last
two cases was due to the anti-polio inoculations. The
absence of dynamic virological investigations renders a
definite conclusion difficult.

- IT., Group of polio-like syndromes

Female patient V,, aged 14, 1Inoculated with live
anti-polio vaccine (type I in April, types II and III in
May 1959). Fell i1l on 18 May 1959, six days after second
inoculation and 5 weeks after filrst: pains appeared in
throat, paresis in both legs, more sharply pronounced in
the left; pains in the nerve trunks of the legs and their
limbs when walking, positive Kernig and Lases symptoms,
reduction of the sensitivity of arms and legs as in the
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polyneuritic type, absence of tendorn reflexes in arms and =
legs, general asthenila. Spinal fluid (26 May): albumin
4,62 per mil, cytose 21/3, Pandl reaction + + 4., Blood
analysis (26 May): leucocytes 12,800; 28 May: Hb 74%,

1. 8950, e. 3%, p. 2%, s. 61%, lymph. 31%, mon., 3%; ROE’
12 mm per hour, Complete recovery in a few months.

In this case a clinical picture of polyradiculoneu-
ritis was observed with albuminecell dissociation in the
spinal fluid (Guillain-Barre type), of unclear eticdlogy.
The dlsease dlffered from poliomyelitls in the polyneu=
ritic type of the disturbances of the sensitivity, in
the long delay in the root-neuritic pain syndrome, in the
albumin-cell dlssoclilation of the spinal fluld and in the
comparatively rapld and complete convalescence.

Male patient K., age 16, Received per os live anti-
polio vaccine on 9 April and 21 May 1959, Fell 111 16
June 1959: pains and weakness appeared in right leg.

There had been an analogous ailment half a year before.
Upon inspectlion in the hospltal of infectlous diseases
there were noted a temperature rise to 37.7°, weakness of
right leg, absence of knee and Achilles tendon reflex in
right, hypotrophy of the quadrliceps of the right leg, pain-
fulness in right sclatle nerve when walking, disturbance
of sensitivity in zone of nervus saphenus dext, Spinal
fluid: slbumin 0.99 per mil, cytose 16/5 (lymphocytes).
In blood analysis, ROE 40 mm per hour; hemogramm within
normal limits, Unconvinecing flow of titer of antibodies
to poliomyelitlis noted in blood:

type I type 1II type III
Serum I 1:16 1:64 1:64
Serum II 1:64 1:64 1:64

This allment, which at first sight presents a
polio-like clinical plecture, was assessed by us as menine
goradiculitis of the lumbar sectlon, The initial con-
tractlon occurred half a year before lnoculation, but then,
gsome time after inoculatlon, a reaction occurred in the
zone of the earllier affected limbs and the right sclatic
nerve,

Mele patient M., age 11l. In February-March 1959,
received live anti-polio vaccine, Fell 111 on 26 July 1959:
palns appeared ln right hglf of face. Hospitalized on 29
July, neuritis of the right faclal nerve belng noted.
Extremities normal., Spinal fluid: cytose 18/3; albumin
not determined. Course very torpid, Discharged wilthout
complete restoration of mimlc innervation on 3 Sept.
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The lack of ddequate laboratory data in this case
makes a deflnitive dlapgnosis difficult. To judge from the
clinical results, one may think of a non-specific affect-
ion of the faclal nerve ltself, Special attention to this
patient was aroused solely by the fact that he had at
cne time received live anti-polio vaccine, 5

Female patient R., age 2. Inodulated with live
entl-polio vacclne in April of 1959, Fell 111 on 3 No-
vember 1959; general sluggishness appeared, she was un-
able to walk or stand because of pain in right leg and
back; hyperesthesla was observed; temperature rose to 37.2°,
Hospltalized in children's clinical hospital on 4 Nov. ’

On entry, does not hold head up; pains and weak-
ness in right leg, knee reflexes 4 < s, pains in back,
laseg symptom in right eide and Nerl symptom; general hy-
peresthesia., 1In blood analysis; RCE 38 mm per hour, leu-
cocytes 6,900, Spinal fluid: albumin 0,083 per mil, eytose
2/3, sugar 58 mgh; on 9 Nov, leucocytosls reached 14,200
Spinal fluid: albumin 0,091 per mil, cytosis 4/3, sugar
50mg%. Temperature remained subfebrile for a long time
in stationary dispensary. In blood analysis of 19 Nov.,
10,400 leucocytes., Rapid and complete recovery,

In this case a dlagnosis of acute polyradiculoneu-
ritis of the lumbo-sacral section is the most probable.

Female patient N,.,, age 11. In April-Msy 1959, re-
ceived double inoculation with live anti-polio vaccine,
Fell 111 on 8 September 1959; sent to children's clinical
hospital on 10 September, ,

On entry, complained of headache, Rigidity of
muscles in nape of neck and Kernig asnd Brudzinskiy symp-
toms noted. Next day, disturbance of innervation of
face and tongue on left silde and left-gide hemiparesis
noted, In night of 11 September attack of convulsions
developed, with loss of consciousness., Temperature sube
febrile, with rare rises aboue 38°, 1In blood analyeis:

ROE 4 mm per hour, leucocytes 12,500, Spinal fluid: albu-
min 0,062 per mil (10 Sept.), 0.124 per mil (11 Sept.),
oytosis 2/3. 1In blood analysis of 15 September: leucocytes
8,200, Rspld and complete recovery,

In thls case the clinical diagnosis was meningo-
encephaloradiculoneuritis, the etiology of which remailned
unascertalned, The relationship of this infection to polio-
myelitis ia doubtful; if i1t were not for this patient's
cage hilstory of inoculation with live vactine,this ailment
would not have cause any hesitation, An analogous asilment
was observed in still another female patient,



In one girl of this group; as mentioned éarlier,
serious meningitis developed, which likewise would not
have attracted attention if it had not occurred in the
perliod of vaccination against polio,

Female patient P., age 7. Recelved live anti-
pollo vacclne on 14 April and 18 May 1959, Fell 111 on 2
June 1959, when headache, vomiting and subfebrile tempe-
rature appeared. Entered rayon hospital 6 June. On entry,
headache, a single fit of vomiting, slight meningeal syn=
drome, febrlle temperature noted., Blood analysis: Hb 72%,
1,8860, eos. 1%, p. 4%, s. 80%, lymph. 11%, mon. &%,
Virological examinagtion of feces for polio gave negative
results, Allment took a wholly favorable course,

III. Patients suffering from acute gastro-intestinal
aisoraers (eide phenomensa oOFf vaccination) '

Female patient 5., age 7, entered children's clini-
cal hospltal 21 April 1959; on 18 April 1959, received per
¢s live antl-polio vaceine., Next day fell acutely 311:
frequent vomiting, diarrhea, fite of pain in stomach, On
entry into hospital there was vomiting, painfulness of
stomach was noted upon palpation. No symptoms of irri-
tation of cerebral membranes, Tempersture subfebrile for
three days. Spinal rluid: albumin 0,099 per mil, cytose
§/3. Acetone detected in urine. Rapid recovery in a few
days.

We observed three patients with such disturbance.
Not excluded is the possibility of more frequent, more
slowly proceeding gastro-entero-colitic reasctions that
do not require hospitalization and are, therefore, not
taken into account. : ;
In this connectlon it is appropriste to recall that
in antl-pollio vaccination with killed virus apparently
allergic side phenomena of various degrees of gravity have
- repeatedly been described: reddening of the skin and pains
at the place of injection, fever, vomiting, nettle rash,
sometimes convulsions. In the USA, two cases of encepha-
1litis, flve cases of myelitis and one case of sudden death,
which could not be explasined even after eutopsy, have
also been described after inoculations with Salk 2 (Nathan-
son, 1957). Uehlinger in Switzerland (1957) has reported
stlll another case of sudden death of Salk inoculations.
. Liebe and Woeckel (1958) of the FGR have demcribed
a fatal case of ascending Landri paralysis after Salk ino-
culatlon, Such grave complications have thus far not been
noted in vaccination with live polio virus. ‘
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. The above data show above 4ll that vaccinstion with
live polio virus does rot itself produce grave consequenw
ces and that it 1s safe. The incidence of polio among
those inoculated is insignificant, even if one takes doubte
ful cases into account It does not exceed one case in
100,000 inoculations, Besidés, smong the persons who
have received 1live vaccine polio-like allments, most often
of un-ascertalned etlology, are likewise few in number
(two cases out of 100,000 inoculations)., The absolute
figures here are insignificant, but the relative pre-
ponderance of polio-llke forms requires further careful
observation of the inoculated groups for the purposs of
clarifying the question of the significance of anti-polilo
inoculations for the activity of other viruses, In parti-
cular, it should be mentioned that in one of the rayons
of the Latvian SSR, where vaccination with live dilute
polio virus was extensively carried out in the fall of
1959, there has been an outbreak of lymphocytic chorio=
meningitis, proved in the laboratory,

Conclusions

1. The total incldence of poliomyelitis in the
Latvian SSR dropped sharply in 1959,

2. Among the persons vaccinated with dilute live
pollio virus, the incldence of paralytic forms dropped to
insignliflcant figures in the next epildemiologic season,
The course of these allments was, as a rule, favorable,

3. Polio-like allments in the group of persons
vaccinated with live vaccine were encountered relatively
more often than paralytic polio. This requires further
observation and adequate explanation., :

4, Now and then, dyspeptic side phenomena are
encountered in vacclnation with live dilute polio virus

er os, They obviously demand consideration of the in-
gIviEual reactivity of the persons to be inoculated and
detailed virological investigations,
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