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VACCINATION WITH ATTENUATED POLIOVIRUSES

IN COSTA RICA

José ManveL Quirce, M.D., Oscar Varcas Ménpez, M.D., Joaquin NUREZ, M.D.,
Juan A, Monrtoya, M.D., Jacor Bropy, M.D., DonaLp A. HENDERsON, M.D.,
AND Mavuricio MarTINg pa Sinva, M.D.*

Dr. Quirce {presenting the paper): On 16
March 1959 Costa Rlica embarked upon a nation-
wide program of vaccination with live attcnuated
poliovirus vaccine.

A cursory glance at the history of poliomyelitis
in Costa Rica in recent years will quickly reveal
the reasons for the interest in cantrolling this
disease (Table 1). Tn 1954 the country suflered
one of the most severe epidemics of Type 1 polio-
myelitis in medical history.
approximately one million inhabitants there were
1,081 cascs of paralytic poliomyelitis. Since
that time, the endemic level of the disease has

In a population of

risen steadily with a smaller epidemic occurring

again in 1956. A vaccination program with Salk.

vaccine was carried out in 1956-58, but was

Toward the end of 1958, therefore, the Ministry
of Health requested the advice and support of
the Pan American Health Organization in con-
ducting a live poliovirus vaccination program.
A plan was adopted to vaccinate all children
under 11 years of age in the country, bepinning
with the metropolitan area of San José, the capi-
tal of Costa Rica.

The program is being carried out by giving
frst the Type 2 virus, followed hy Type 1 and
Type 3 at approximately one month inlervals.
Since 10 May, in addition to the Ministry of
Health’s personnel, the {full-time assistance of
three epidemiclogists has been provided from the
PASB, as well as laberatory support from the
Middle America Research Unit in Panama, and

TagLe 1. Ace DistriBuTiON OF REPoRTED CASES OF POLIOMYELITIS FOR SELECTED YEARS,
Costa Rica, CrNTRAT, AMERICA
Ace (NUMBER)

YrAR
Toran -1 14 5-14 15-24 2544 454 U~k
1941 24 4 18 2 — — — —
1944 84 5 56 23 - - —
1950-51 37 11 20 6 — — - —
1954 1,081 215 710 106 36 8 1 5
1955 45 4 28 7 5 — 1 —
1956 170 31 112 16 5 4 1 1
1957 51 8 24 g 3 — 1 2
1958 62 14 34 7 1 1 2 3

gradually diminished when it became clear that
the economic resources of the country could not
support an adequate campaign with this vaccine,

*Dr. Quirce (Minister of Public Health, Costa
Rica}; Dr. Vurgas Méndez (Dircctor General of
FPublic Health, Costa Rica); T, Nifiez (Minisiry of
Public Health, Costa Kica) ; Drs. Broedy and Hender-
son  (Consultants to the Pan Awmerican Sanitary
Bureau) ; and Dr. Martins da Silva {Pan American
Sanitary Burcau/World Health Organization).

the PPASB Tissue Culture Laboratory at Cali,
Colombia. Surveillance of illness possibly re-
lated to vaccination is receiving primary atten-
tion. In addition, serological surveys are being
eonducted before and after vaccination, and the
antibody responses of newhorn infants are being
studied.

To 12 June 1959, 80,912 doses of Type 2 and
67,594 doses of Type 1 vaccine have been admin-
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istered. Vaccination with Type 3 virus is begin-
ning. Forly vaccinators are emploved in a house-
to-house prograim. The vaccine is dispensed in
a sweetened cherry-flavored solution hy medicine
droppers into plastic spoons and fed to the chil-
dren. The vaccine is accepted readily hy the
children. The dose is approximately 0.7 cc. of
vaccine cquivalent to 10%* and 10™* TCD. of
Type 2 virus (depending on the lot used) and
10"* TCDw of Type 1 virus.

Vaceination in the metropolitan area of San
José will be completed within six weeks, at which
timc the program will be extended to the rest of
the country.

With the poliomyelitis consciousness developed
as a result of the 1954 epidemic, the reporting of
poliomyelitis and related diseases has improved
considerably in Costa Rica. Suspect cases of
poliomyelitis arc veferred to the San Juan de
Dios Hospital, which has a large infectious dis-
ease section and u modern rehabilitation unit.

Since the onset of the program on 16 March,
all cases of suspect poliomyelitis regardless of
vaccination slatus have becn investigated, along
with all reported reactions to the vaccine. In
addition, 202 {amilies in the mctropolitan area
of San José were surveyed in order to determine
unreported polio-like ilness.

Ta date, no definite clinical cases of paralytic
poliomyelitis have heen detected among vacci-
nated children. There were two instances of
central nervous system illness among vaccinated
children, which are under study. One case of
transient leg weakness with no other symptoms
30 days fullowing ingestion of Type 2 vaccine has
vielded Type 1 poliovirus and possibly another
virul agent. The second case had fever and
meningismus of 36 hours duration, 5 days after
Type 1 vaccination. No viral agents were iso-
lated from Lhroat and rectal swabs inoculated
into monkey kidney tissue culture and suckling
mice.

Anather group of 15 vaccinated children with
central nervous system illness has been studied
and the diagnosis of paralytic polivmyelitis was
ruled out, These inelude one suspect case of
tuberculous meningitis, a cerebellar lesion, an
anesthesia complication, isolated weakness of the
buceinator musele, two cases of status epilep-
ticus, two fehrile illnesses with convulsions, three
bacterial meningitides, and a psoas abscess.

A large number of cases of minor illnesses has
been reported by families as possible reactions
to the vaccine. These have included {fchrile
respiratory and gastrointestinal complaints which
fall into no particular pattern and in the apinion
of the investigating team do not differ from ill-
nesses seen among non-vaccinated children. A
number of allergic skin reactions has heen re-
ported, four of which could be related to vacei-
nation. These are currently heing investigated.

In the survey to determine unreported illness
1,101 individuals in 202 families were inter-
viewed. lllness requiring bed rest for longer
than 24 hours during the previous month was
reported in 62 instances. A physician saw 54 of
these cases. There was no instance of paralytic
disease. There were two cases of fever and neck
pain in one family. These children (hoth of
whom had received 3 doses of Salk vaccine)
were nol vaccinated with the oral vaccine, but
vaccination was carried out in the vicinity of
their home, '

Tu date, in the metropolitan area of San José,
no cases of paralytic poliomyelitis have heen
reported in the familics of vaccinated children.
However, eight cases of suspect poliomyelitis
developed among unvaccinated individuals dur-
ing the vaccination program. These included
one case of flaccid paralysis occurring during
an attack of mumps, a case of sudden weakness
of all extremities with no other symptoms, two
cases with fever and neck pain, referred to pre-
viously, and four cases in which the prominent
symploms were those of meningitis and spas-
ticity. No viral agents have vet been isolated
irom available specimens inoculated into monkey
kidney and Hela cell cultures as well as suckling
mice.

Among 24 repurted suspect peliomyelitis cases
in individuals residing outside of the zone of
vaccination, four were elinical poliomyelitis, six
were possible poliomyelitis, and 14 were cases in
which a diagnosis of poliomyelitis was excluded.

Serological Survey of Foliovirus Antibody

In the original program it was planned to col-
leet blood samples from onc per cent of the vac-
cinated population hefore vaccination and four
to six weeks after the last dose. Because of
administrative difhiculties, only 450 blood speci-

mens were collected from the metropolitan area



Tanie 2. DisTRIBUTION OF POLIOVIRUS ANTIBODY IN SINGLE SPECIMENS AND ALL SPECIMENS RY SEROTYPE AND AcE BEFORE LIvE POLIOVIRUS

Vaccmation—San Jose, Costa Rica, 1959

I~ SiNgLE SPECIMENS

Age 1§ YEaRS

CLASSIFICATION
oF BINGLE 6-11 Mo. 1 2 3 4 it 10-15 AruLt*  Toran
SPECIMENS :
BY SEROTYRE N A N A N A N o, N A N o, N 7, N 9% N
None 7 78 12 38 7 17 0 0 2 3 1 1 0 0 1 1 30
1, 2, 0 0 1 3 6 15 22 43 43 74 156 26 24 89 123 80 375
1,2 0 0 0 0 4 10 7 14 2 4 7 4 2 7 14 9 36
1,3 0 0 0 0 0 0 1 2 0 0 6 3 0 0 3 2 10
23 0 0 3 9 12 30 14 27 6 10 8 4 1 4 6 4 50
1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1
2 0 0 7 22 5 13 4 8 1 2 2 1 0 0 6 4 25
3 2 22 9 28 6 15 3 i} 4 7 2 1 0 0 0 0 26
Total 9 100 32 160 40 100 51 160 &8 100 182 100 a7 100 154 100 553
CLASSIFICATION
0F ALL SPECIMENS IN AL SPECIMENS
BY SEROTYPE
None 7 78 12 38 7 17 0 0 2 3 1 1 0 0 1 1 30
1,2, 3 0 0 1 3 6 15 22 43 43 74 156 86 24 89 123 80 376
1 0 0 1 3 10 25 30 49 45 78 169 a3 26 96 141 92 422
2 0 0 13 34 27 63 47 g2 52 a0 173 95 27 100 149 97 486
3 2 22 13 41 24 [&1] 40 78 53 91 172 94 25 93 132 86 461
Number of
specimen 9 32 40 51 58 182 27 154

® Cord blood.
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of San José. Of these, approximately one-third
had received Salk vaccine. In order to determine
whethter these specimens were truly representa-
live of the population, a graded random survey
was conducted by region. Several readily deter-
mined factors relating to the socio-economic
status of the 131 families bled and 202 control
familics were compared. From the preliminary
results of this study it became obvious that the
test group does not represent 4 true random
sample of the population of San José, because
of a predominance of families in the Jower socio-
economic condition. The data summarizing the
distribution of antibodies in the population be-
fore vaccination are presented in Table 2.

An sdditional phase of the program includes
the collection of cord blood samples from bahies
born in hespitals, and the feeding of 2 combina-
tion of Types 2 and 3 vaccine 48 hours after

birth. Type 1 virus is being {fed one month later. .

At six months of age the infants will be bled
again.

In summary: Costa Rica is engaged in the
first nation-wide program in the Americas with
the attenuated poliovirus vaccine, aimed at im-
munizing the population under 11 years of age.
The program is approximately two-thirds com-
pleted in the metropolitan area of San José. The
acceptance of the vaccine on the parl of the
population has been almost universal. No unto-
ward incident implicating the safety of the vac-
cinc has been encountered. The evaluation of
the effectiveness of this program in reducing or
eliminating paralytic poliomyelitis will be =»
problem for the futurc.

The vaccine strains being used in the program
—5SM, Type 1; MEF., Type 2 and Fox, Type 3—
were provided by the Lederle Laboratories Divi-
sion, American Cyanamid Company, Pearl River,
N. Y., through an agreement with PASB.

The serum antibody determinations were car-

tied out by Microhiological Associates, Inc,, in

Bethesda, Maryland, U.S.A.



DISCUSSION

CrairMAN Reones: The paper presented by
Dr. Quirce is open {for discussion.

Dg. Laxeauin: I did bave the unusual oppor-
tunity of being invited by the Pan American
Sanitary Bureau as a temporary adviser to ac-
company Dr. Henderson and Dx. Brody, along
with Dr. Shelokov from Panama, on a visit to
Costa Rica to discuss the whole problem of the
surveillance of this program.

T think cveryone is aware that 1 am deeply
concerned about the safety problem.

I suspect that these of us who lived through
the fires of the Cutter incident are more sensij-
tive, just as those of us who lived through the
depression vears, who were hungry, have a little

more respect for what can happen in the eco-

nomic cycle.

I believe deeply that one must have a very fine
screen of what goes on, and just the number of
reported cases, or even the number of hospital
admissions, of paralysis is totally insufficient as
an adequate surveillance of one of these prob-
lems, We have attenuated strains heing fed, and
it is quite possible, it scems 1o me, that palients
with relatively minor illnesses, patients with
relatively minor degrees of paralysis may {ollow;
and unless there is a thorough and constant
search for such cases, they could well he missed.

Such an eventuality might be faced when live
virus vaccines are given in other parts of the
world, such as in northern Europe, with a Iargely
triple negative population. A series of cases
might very well produce another type of Cutter
incident.

T wus in Costa Rica only four days. There are
several others in the room who have been much
more dctive in the continuity of this surveillance
program. It is not an easy thing to set up, and
I do believe this deserves careful discussion,
hecause a thorough search for cases is essential
in any adequate epidemiological evaluation of
safety.

Di. Dick: I would like to emphasize what Dr.
Langmuir has said, that we are still trying to
establish safety and efficacy.

.vaccine.

While in many countries a calculated risk may
be taken under certain conditions, at the same
time I think we must remember that for other
countries we huave to have evidence, and I appre-
ciate that this is a difficult thing to do. I am
saying this now only to indicate that we are still
measuring safety and efficacy in other countries.

We have to have the assurance that what is
being used will be as safe and as efficient as the
Salk vaccination.

One other point that I find difficult to under-
stand is the comparison in the interference which
occurs with other enteroviruses, in Dr. Sabin’s
vaccing, and other enteroviruses, and Dr. Cox’
I think that is worthy of a certain
amount of discussion at this stage.

Finally, I would just like to say that for many
vears, up to now, cholera vaccination has been
used in many parls of the world, used by people
who believe that it is effective, and we do not
yet know, really, whether it is un effective vuc-
¢ine. The implications of that are very clear.

Dr. Cox:
which Dr, Dick has raised are quite important.
I can only repeat what I zaid this morning: that
when we analyze the data from Andes, Colombia,
and that obtained in Minnesotu, which perhaps
has a population relatively clean of enteroviruses
in comparison to Colombia, we have found the
immune responses to Types 1 and 3 vaccines to
he almost identicul.

These problems of interference

Responses to Type 2 were
somewhat lower in Colombia than in Minnesota,
but that may have been because in Andes, but
not in Minnesota, Type 1 was fed first and it
may have interfered with the Type 2 vaccine,
since the Type 2 appears to be the least invasive
of the three strains with which we are working.

Naturally, we hope to get the answer regard-
ing interference to our strains by other entero-
viruses in the Costa Rica trial, and I believe we
will.

Dr. HENpERsON: Having heen invelved in the
surveillance aspect of the program in Costa Ricu,
I would like v add that we found it excep-
tionally difficult to earry out this phase of the

514
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program; that the more active the search for
possible cases became, the more difficult it was
to know what we were dealing with., Among
others, we uncovered a number of limping chil-
dren and children with stifiness of the neck. We
found it a problem to work up each of these cases
in complete detail, and yet where should we draw
the line?

Even when we had the laboratory data, it was
not easy. Dr. Shelokov and I spent considerable
time trying to interpret particular isolates and
deciding what the interpretation would be if we
did or did not get particular antibody responses.

For example, there was an unvaccinated two-
year-old near San José who developed paralytic
poliomyelitis, and from whem we isolated a Type
2 virus from the stool. We do not know whether
this was a wild strain or a vaccine strain.
Serology will not help. Since, as Dr. Dick says,
“it is not what goes in that is important, it is
what comes out,” we can only consider this to be
& possible vaccinc-related case.

A second case was 4 seven-year-old in San José
who was not vaccinated. He developed mumps,
followed a week later by flaceid paralysis. At
this moment the stool specimens are negative.
If we get an antibody response for polin, does
this mean he had mumps and polio, or does this
indicate incidental intestinal polic infection in
an area where the yirus has been heavily seeded?
I do not know how we can interpret it.

These are but two of the cases we found.
There are many more.

In addition to what is listed here in terms of
number of cases, I think we saw on the order of
80 to 100 additional individunals, and for us, this
relatively small-scale project was a full-time
job for one physiciun and a parttime joh for
another. ’

Dn. PauL: An interesting point about this re-
port, already eommented upon by two discus-
sants, concerns methods of surveillance. Yester-
day, in a hrief comment, I expressed the hope
that, as we viewed these various field trials and
the manner in which they were surveyed, some
approved standards should be recognized for the
assessment of the safety and effectiveness of
these vaccines. :

There is a point about the enteroviruses which
we ought to remember, namely, that some entero-

viruses are interferers, as we heard in the paper
from Poland this morning; others may not be.
We have heard, for instance, from Dr. Fox and
his group, as to how ECHO 1, ECHO 9, and, |
think, Coxsackie B5 may be incriminated.

We must rememher that these interfering in-
fections are not always there. They come in
waves, and what is true in 1959 may not be true
in 1960.

Dr. Monroya: I would like to emphasize the
difficulties of surveillance, but alse to point out
that in Costa Rica, fortunately, there are condi-
tions indicating that such a study could be done
well. The country is small and has in the capital
one large central hospital which receives more
patients hy plane, from the other states, than any
other place in the world. Also, it has a fairly
adeguate number of physicians giving a rather
complete medical coverage to the population,
For those reasons 1 believe that although it is a
full-time job, and quite a difficult one, Costa Rica
offers good opportunities for successful work.

Dr. PayNe: In considering the question of
safety, there is one factor which has not, I be-
lieve, been mentioned at all, and that is the prob-
lem of provocation poliomyelitis. One of WHO’s
field teams: had an unfortunate experience in
Western Samoa, in which repository penieillin
was being used in a yvaws control program.

There was an epidemic of poliomyelitis com-
prising 25 cases, of which 24 cases were pure
provocation poliomyelitis.  In each case the
paralysis was either confined to or began in the
injected limb.

If 1this campuign had not been going on, there
would have been presumably just one case of
poliomyelitis due to the prevalent strain, which
was apparently not highly paralytogenic.

T believe that if we are feeding live virus, we
have to bear the possibility in mind that some
form of provocation might make these viruses
more likely to cause symptoms.

Dr. MonTtoya: I would like to elarify the re-
marks made by Dr. Henderson regarding the
difficulties of surveillance encountered in San
José. Tt is important to become acquainted with
the morhidity picture in the country at this time
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of the year—with epidemics of measles and
mumps going on—in order to be able to exclude
many uapparent assoclations with the vaccine.
1 am sure that if one were to carry out a sur-
veillance program for some other problem in
other parts of the country at this time, or even

in San José after the vaccination program has
been completed, one would encounter the same
findings, if not worse. So, we must take into
account what is going on currently in the coyn-
try, and not necessarily relate the findings from
a single sampling to the vaccine.





