
Bulletin ofthe WorldHealth Organization, 62 (4): 585 -590 (1984)

The effect of immune globulin on the response to
trivalent oral poliovirus and yellow fever vaccinations
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To assess whether immune globulin may be administered concurrently with trivalent
oral poliovirus vaccine (OPV) or yellow fever vaccine, antibody responses were studied in
Peace Corps volunteers embarking for overseas duty in 1978. Of 200 volunteers who
received OPV, 192 (96%o) had pre-existing neutralizing antibody to at least 2 poliovirus
types; of 160 yellow fever vaccinees, 24 (15%o) had pre-existing 17D yellowfever antibody.
Each volunteer received S ml ofimmune globulin, 0-7 days before, 3-S days after, or 28-32
days after vaccination. This last group was designated the control group. Of the volunteers
who received immune globulin 0-7 days before vaccination, 71% 72%, 49%, and 82%
responded to poliovirus types 1, 2, and 3, and yellow fever, respectively (response was
defined as a 4-fold or greater rise in serum neutralizing antibody titre between baseline (0-7
days before vaccination) andfollow-up (15-40 days after vaccination)). These rates did not
differ significantly from those in persons who received immune globulin 28-32 days after
vaccination (61%, 60%, 51%, and 83%, respectively). Thus, among individuals who, for
the most part, were immune to poliomyelitis but not to yellow fever, immune globulin did
not decrease the antibody response to OPV or to yellowfever vaccine when given 0-7 days
before vaccination.

Physicians are frequently confronted with people
who are about to travel abroad and are in need of
several vaccinations. A specific question concerns the
concurrent administration of immune globulin (IG),
which is used to prevent hepatitis A, and various live-
virus vaccines. Although specific immune globulins
are given in conjunction with inactivated vaccine
products, such as those for tetanus and rabies, current
recommendations dictate that IG should not be given
within 3 months before, or until 2 weeks after,
administration of a live, attenuated virus vaccine (1).
The only data that support this recommendation,
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however, pertain to live, attenuated measles vaccine;
the antibody response to this vaccine is diminished in
persons who receive IG concurrently (2).

This study was undertaken to determine the effect
of immune globulin on the response to trivalent oral
poliovirus vaccine (OPV) and yellow fever vaccine
live-virus vaccines that are given to many inter-
national travellers.

METHODS

The study subjects were 201 Peace Corps
volunteers who embarked for overseas duty in 1978.
These volunteers were all healthy, and had a median
age of 24 years (range, 20-70 years); 587o were male
and 4207o female. Each volunteer received a single
dose of trivalent OPV and (with the exception of 34
persons bound for Tunisia, where yellow fever is not
endemic) an intramuscular dose of 17D-strain yellow
fever vaccine on the same day. Diphtheria, tetanus,
typhoid, smallpox, and rabies vaccines were given to
all volunteers and cholera vaccine was given to all
except those bound for Honduras. Smallpox,
cholera, and in some cases, typhoid vaccines were
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administered on the same day as OPV and yellow
fever vaccine; the remaining vaccines, as well as
additional doses of typhoid, cholera, and rabies
vaccines, were given later, generally within 2 months
of arrival in the country of destination. A 5-ml dose of
commercially available immune globulin was
administered intramuscularly to each volunteer,
either 0-7 days before, 3-5 days after, or 28-32 days
after vaccination. The last group of volunteers was
designated the control group, since the major anti-
body responses to OPV and yellow fever vaccine
almost always occur within 28 days of vaccination
(3,4); hence, administration of IG at this late date
should interfeie relatively little, if at all, with the anti-
body response to these vaccines.
A baseline specimen of venous blood was obtained

from each volunteer 0-7 days before vaccination, and
follow-up specimens were obtained 15-40 days after
vaccination. Samples were centrifuged, and the serum
was separated and transported to the Centers for
Disease Control, where it was stored at - 70 °C, until
tested.

Antibodies to poliovirus types 1, 2, and 3 were
measured in the serum samples and in all five lots of
IG that were available, using a microneutralization
test (5). Samples were tested at 2-fold dilutions
ranging from 1:10 to 1:1280. Antibodies to the 17D
strain of yellow fever were determined by plaque-
reduction neutralization (6). Specimens from 81 of
144 subjects (567o) with baseline yellow fever anti-
body titre < 1:20 were tested in 1979 in 10-fold dilu-
tions ranging from 1:2 to 1: 200. Specimens from the
remaining 63 subjects with baseline titre < 1 :20 were
tested in 1982 in 4-fold dilutions ranging from 1: 10 to
I:640. For the purposes of this study, an antibody
response was defined as a 4-fold or greater rise in anti-
body titre (or, in subjects whose yellow fever antibody
titres were measured in 10-fold dilutions, a 10-fold or
greater rise in titre) between baseline (0-7 days before
vaccination) and follow-up (I15-40 days after vaccina-
tion).
The magnitude of the antibody response to each

vaccine was assessed by determining the proportion
of individuals with baseline antibody titres < 1:20
(or, in the case of subjects whose yellow fever
antibodies were measured in 4-fold dilutions, < 1: 10)
who achieved a peak antibody titre > 1:160 (or, in
the case of subjects whose yellow fever antibodies
were measured in 10-fold dilutions, > 1: 200).

RESULTS

(titre > 1: 640 against types 1 and 2 in all 5 lots;
> 1: 640 against type 3 in one lot, 1: 320 in 4 lots). All
5 lots also contained antibody against the 17D strain
of yellow fever at titres > 1: 640.

Poliovirus antibodies

A total of 200 subjects were analysed for poliovirus
antibodies (one subject was excluded because the
baseline serum specimen was lost). Of these, 163
(82%) had antibodies to all 3 poliovirus types. An
additional 29 subjects (15%) had antibodies to 2 of
the 3 poliovirus types (24 lacked detectable antibody
to poliovirus type 3, 5 to type 1); 7 had antibody to
only one poliovirus type. Only one subject was sero-
negative to all 3 types.
The percentages of volunteers responding to vac-

cination, by baseline antibody titre, are shown in
Fig. 1. For each poliovirus type, the percentage of
volunteers who responded decreased with increasing
baseline antibody titre; this was true regardless of the
time at which immune globulin was administered.
Fewer volunteers responded to poliovirus type 3 than
to types 1 and 2.
The data for all persons with baseline titres < 1:80

are combined in Table 1. For each poliovirus type, the
proportions of subjects with baseline antibody titre
< 1: 20, 1:40, and 1:80 were similar in each com-
parison group (the proportion of subjects with a base-
line titre < 1:20 to poliovirus type 3 was higher than
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Fig. 1. Percentage of subjects responding to live,
attenuated poliovirus vaccine, i.e., showing at least a
4-fold increase in neutralizing antibody titre.

586



INTERACTION BETWEEN IMMUNE GLOBULIN AND LIVE-VIRUS VACCINES

Table 1. Percentage of subjects responding to live, attenuated virus vaccine' by time of administration of immune
globulin

Administration of immune globulin
Total

0-7 days before 3-5 days after 28-32 days after
vaccination vaccination vaccination

(%) (%) (%)

Poliovirus type 1 71 (59)b 50(30) 61 (31) 63(120)

Poliovirus type 2 72 (64) 52 (31) 60 (30) 64 (125)

Poliovirus type 3 49(100) 36(39) 51 (37) 47(176)
Yellow fever

vaccine (17D) 82 (98) 80 (10) 83 (36) 82 (144)

a Response defined as a 4-fold increase in neutralization antibody titre between baseline (0-7 days before vaccination) and
follow-up (15-40 days after vaccination).

b Figure in parentheses indicates number of volunteers tested; only volunteers with baseline titres < 1 :80 (poliovirus) and
< 1 :20 (yellow fever) are included.

those for types 1 and 2, but this proportion was
similar in the three comparison groups). The antibody
response rate among volunteers who received immune
globulin 3-5 days after vaccination was consistently
lower than that among those who received immune
globulin 28-32 days after vaccination, but the dif-
ference was not statistically significant (X2 = 0.40,
0.16, and 1.27 for the 3 poliovirus types, respectively;
P > 0.05). However, there was no decrease in
response among persons receiving immune globulin
0-7 days before vaccination, in comparison with the
control group.
Among persons with a baseline antibody titre

< 1:20, similar percentages in the three groups
achieved peak antibody titres > 1:160 (Table 2).

Analysis of the antibody response rates in subjects
who were initially seronegative showed nearly 100%

seroconversion in all groups; the proportions of sub-

jects with peak titres > 1: 160 were similar to those in
all volunteers with baseline titres < 1:20 (Tables 2
and 3). However, the numbers of subjects in these
groups were small.

Analysis of poliovirus antibody response rates and
peak antibody titres in those who did, and did not,
receive yellow fever and cholera vaccines revealed one
statistically significant difference: the antibody
response rate to poliovirus type 1 in volunteers
receiving cholera vaccine (5707 of 88) was signifi-
cantly lower than that in those not receiving cholera
vaccine (8107o of 32, x2 = 5.03, P< 0.05). However,
between those receiving and not receiving cholera vac-
cine, there was no significant difference in antibody
response rates to poliovirus types 2 or 3 and no signifi-
cant difference in the percentages of individuals with
peak antibody titres > 1: 160 to any of the poliovirus
types.

Table 2. Percentage of subjects with peak neutralizing antibody titre > 1: 160 following trivalent oral poliovirus and
yellow fever vaccination

Administration of immune globulin

0-7 days before 3-5 days after 28-32 days after Total
vaccination vaccination vaccination

1%) (%) (%)

Poliovirus type 1 82 (17)0 63 (8) 75 (8) 76 (33)

Poliovirus type 2 76 (21) 67 (3) 73 (11) 74 (35)

Poliovirus type 3 37 (68) 35 (20) 33 (21) 36 (109)

Yellow fever
vaccine (17D) 39 (97) 22 (9) 50 (36) 41 (142)

a Figure in parentheses indicates number of volunteers tested; only volunteers with baseline antibody titres < 1 :20 are
included.
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Table 3. Poliovirus and yellow fever antibody response rates and percentages of peak neutralizing antibody titres
> 1: 160 among subjects who were initially seronegative'

Administration of immune globulin

0-7 days before 3-5 days after 28-32 days after Total
vaccination vaccination vaccination

Response Titre Response Titre Response Titre Response Titre
rate 1: 1 60 rate 1: 1 60 rate 1: 1 60 rate ) 1:160
1/) (/) 1/) (%) (/) 1/) (0) ( )

Poliovirus type 1 100 (6) 83 (6) 67 (3) 33 (3) 100 (2) 50 (2) 91 (11) 64 (11)
Poliovirus type 2 100 (1) 0 (1) (0) (0) 100 (2) 100 (2) 100 (3) 67 (3)

Poliovirus type 3 84 (19) 32 (19) 83(6) 17 (6) 86 (7) 29 (7) 84 (32) 28 (32)
Yellow fever 17D1) 82 (93) 37 (92) 78 (9) 25 (8) 82 (34) 50 (34) 82 (136) 40 (134)

" Figures in parentheses give number of subjects tested.

Yellow fever antibodies

A total of 160 volunteers were included in the
analysis of yellow fever antibodies (serum specimens
from 7 individuals were lost, and 34 individuals
bound for Tunisia did not receive the vaccine). Of
these, 136 (8501o) had no detectable antibodies to
yellow fever prior to the administration of vaccine.
An additional 8 (5%o) had detectable baseline anti-
body titres < 1:20. The antibody response rate
among the 144 volunteers with baseline antibody
titres < 1 :20 was higher than that among those with
baseline titre 1:40 or 1:160 (8207o versus 2007o,
P = 0.006, Fisher exact test). Only individuals with
baseline antibody titres < 1:20 are included in
Table 1. Among these individuals, similar antibody
response rates were observed in those who received
immune globulin 0-7 days before, 3-5 days after, and
28-32 days after vaccination (Table 1). The per-
centage of volunteers who achieved a peak antibody
titre > 1:160 (or > 1:200) was slightly lower among
those who received immune globulin 0-7 days before
vaccination than among the controls, but the dif-
ference was not statistically significant (X2 = 0.86,
P > 0.05, Table 2).

Analysis of antibody response rates and peak anti-
body titres did not suggest that administration of
cholera vaccine interfered with the response to yellow
fever vaccine: the antibody response rate was 8207o in
those receiving, and those not receiving, cholera vac-

cine, and the percentages of volunteers with peak titre
> 1:160 were 4407o and 370o, respectively.
We also analysed the data according to whether

10-fold or 4-fold dilutions had been used in the sero-

logical tests. Volunteers whose specimens were tested
at 10-fold dilutions had a higher antibody response
rate to yellow fever vaccine than those whose
specimens were tested at 4-fold dilutions (86%o of 81

versus 76%N of 63), as well as a higher percentage with
peak antibody titre > 1: 160 (48% of 81 > 1 :200
versus 31070 of 61 > 1:160), but neither of these dif-
ferences was statistically significant. Comparison of
antibody response rates and percentages of volunteers
with peak antibody titre > 1:160 (or > 1:200)
between persons receiving immune globulin 0-7 days
before vaccination and those receiving it 28-32 days
after vaccination within each of these groups did not
reveal any significant differences.

DISCUSSION

The Peace Corps volunteers in this study were
essentially immune to poliomyelitis prior to the
administration of OPV, and the results of the study
are therefore most pertinent to individuals or popu-
lations who have such immunity. Volunteers initially
seronegative (at a 1: 10 level) to the various polio-
viruses had antibody response rates and peak titres
that did not appear to vary with the time of IG
administration (Table 3). This suggests that immune
globulin does not interfere with the immune response
to OPV in populations lacking detectable antibody to
one or more poliovirus types, but the numbers of
subjects included in the analyses were insufficient to
allow firm conclusions to be drawn.
Our results indicate that, in individuals who have

pre-existing immunity to polioviruses, administration
of immune globulin concurrently with, or less than 7
days before, vaccination with OPV, does not signifi-
cantly decrease the rate or the magnitude of the anti-
body response to this vaccine.

Unlike the situation as regards polioviruses, most
volunteers in the study (85'07) were seronegative to
yellow fever virus before administration of vaccine;
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hence the conclusions of this study are most pertinent
to individuals or populations lacking antibody to
yellow fever. Individuals who were initially sero-
positive but with titres < 1 :20 (5% of the volunteers)
had antibody response rates and peak antibody titres
similar to those who were initially seronegative, but
the relatively small numbers of such individuals sug-
gest the need for caution in drawing any conclusions
concerning this group.
Our findings suggest that administration of

immune globulin concurrently with, or less than 7
days before, yellow fever vaccine, in a population
that, for the most part, is susceptible to yellow fever,
does not decrease the seroconversion rate or the
magnitude of the antibody response to this vaccine.
Concurrent administration of immune globulin and
yellow fever vaccine, therefore, appears acceptable.
Additionally, unlike other studies (7, 8), our findings
do not suggest that cholera vaccination interferes with
the response to yellow fever vaccine.
The finding of significant titres of yellow fever anti-

body in all 5 lots of immune globulin tested indicates

that these antibodies are commonly present in com-
mercially available IG in the USA; to our knowledge,
this finding has not been reported previously.
Apparently, persons with elevated yellow fever anti-
body titres are included in the population donating
plasma for use in IG preparation. Although we do not
know who contributed to the immune globulin used
in this study, it is possible that the donors include
veterans from the Second World War and the Viet
Nam war, and others who may have received yellow
fever vaccine or even been exposed to yellow fever.
Poland et al. (9) have reported that 65% of 149
veterans of the Second World War had detectable
neutralizing antibody to the 17D strain of yellow
fever, 30 years after the war; 31(% had titres > 1:64,
the highest dilution tested. Since plasma is con-
centrated roughly 20 times in the preparation of
immune globulin (10), one donor with a yellow fever
antibody titre of 1:640 per 20 plasma donors would
be sufficient to confer an equivalent titre to the resul-
tant lot of IG.
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RESUM1t

L'EFFET DES IMMUNOGLOBULINES SUR LA REPONSE AU VACCIN
ANTI-POLIOMYELITIQUE BUCCAL TRIVALENT ET AU VACCIN ANTIAMARIL

Afin de determiner si des immuno globulines (IG) peuvent
etre administrees en meme temps que du vaccin anti-
poliomyelitique buccal trivalent ou du vaccin antiamaril, on
a etudie les reponses en anticorps chez des membres du
Corps des Volontaires de la Paix (Peace Corps) qui allaient
servir outre-mer en 1978. Sur les 200 volontaires qui ont requ
le vaccin antipoliomyelitique, 192 (960%o) possedaient des
anticorps neutralisants preexistants A l'egard de 2 types de
poliovirus au moins; sur les 160 sujets vaccines contre la
fievre jaune, 24 (15%) avaient un anticorps preexistant
contre la souche de virus amaril 17D. Chaque volontaire a
recu 5ml d'IG soit 0 A 7 jours avant la vaccination, soit 3 A 5
jours apres, soit 28 A 32 jours apres. Ce dernier groupe con-
stituait le groupe temoin. Chaque lot d'IG contenait des
anticorps neutralisants contre les 3 types de poliovirus
( > 1:320) et contre la fi'evre jaune ( > 1:640). La reponse ala
vaccination etait definie comme un quadruplement au
moins du titre des anticorps neutralisants entre le serum de
reference (recueilli 0 A 7 jours avant la vaccination) et le
serum preleve 15 A 40 jours apres la vaccination. Seuls les
volontaires dont les titres initiaux d'anticorps etaient
inferieurs ou egaux A 1:80 A l'egard du poliovirus et A 1:20 A

1'egard du virus amaril ont ete inclus dans les analyses.
Parmi les volontaires qui ont requ l'IG 0 A 7 jours avant la
vaccination, une reponse a ete observee A 1'egard du polio-
virus des types 1, 2 et 3 ainsi que du virus amaril, respective-
ment, chez 71% (sur 59), 72% (sur 64), 49% (sur 100) et
82% (sur 98). Parmi les sujets qui ont recu de l'IG 3 A 5 jours
apres la vaccination, une reponse a ete not&e chez 50% (sur
30), 52% (sur 31), 36% (sur 39) et 80% (sur 10). Ces taux ne
different pas significativement de ceux qui ont ete
enregistres chez les personnes ayant requ l'IG 28 A 32 jours
apres la vaccination, A savoir 61% (sur 31), 60% (sur 30),
51% (sur 37) et 83% (sur 36). Pour chaque groupe temoin,
parmi les volontaires dont les titres de reference des anti-
corps etaient inferieurs ou egaux A 1:20, on a egalement
determine le pourcentage de sujets dont les anticorps ont
atteint des titres superieurs ou egaux A 1:160 apres la vac-
cination. Chez les volontaires qui ont recu l'IG 0 A 7 jours
avant la vaccination, ces pourcentages ont ete A l'egard du
poliovirus des types 1, 2 et 3 et du virus amaril, respec-
tivement, de 82% (sur 17), 76% (sur 21), 37% (sur 68), et
39% (sur 97). Dans le cas des sujets qui ont requ l'IG 3 a 5
jours apres la vaccination, ces pourcentages etaient de 63%
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(sur 8), 671o (sur 3), 35/o (sur 20) et 22% (sur 9), respec-
tivement, contre 75% (sur 8), 73% (sur 11), 33% (sur 21) et
50% (sur 36), respectivement, dans le cas des sujets ayant
recu l'IG 28 a 32 jours apres vaccination. I1 en a e conclu:
1) que les IG disponibles dans le commerce aux Etats-Unis
d'Amerique contiennent couramment, outre des anticorps
anti-poliovirus, des anticorps anti-virus amaril, et 2) que
parmi les sujets qui, pour la plupart, sont immuns a 1'egard
de la poliomyelite, mais non a 1'egard de la fi6vre jaune,
I'administration d'IG en meme temps que la vaccination par

le vaccin antipoliomyelitique buccal et le vaccin antiamaril,
ou dans les 7 jours precedant la vaccination, ne diminue pas
de maniere significative les taux ou l'intensite des reponses
en anticorps A ces vaccins. En ce qui concerne les volontaires
initialement seronegatifs (titre 1:10) aux divers poliovirus,
ils ont presente des taux de reponse en anticorps et des titres
maximaux qui n'ont pas semble varier en fonction du
moment de l'administration d'IG. Toutefois, le nombre de
sujets etudies ici etait trop faible pour permettre de tirer des
conclusions nettes.

REFERENCES

1. CENTERS FOR DISEASE CONTROL. Health information
for international travel. Washington, DC, Government
Printing Office, 1982 (HHS Publication No. (CDC)
82-8280), p. 64.

2. KRUGMAN, S. ET AL. Studies with a further attenuated
live measles-virus vaccine. Pediatrics, 31: 919-928
(1963).

3. OGRA, P. L. ET AL. Immunoglobulin response in serum
and secretions after immunization with live and in-
activated polio vaccine and natural infection. New
England journal of medicine, 279: 893-900 (1968).

4. COURTOls, G. Time of appearance and duration of
immunity conferred by 17D vaccine. In: Bonnel, P. H.
et al., Yellowfever vaccination, Geneva, World Health
Organization, 1956 (Monograph Series, No. 30), pp.
105-111.

5. ROSENBAUM, M. J. ET AL. A simplified method for virus
tissue culture procedures in microtitration plates. Pro-
ceedings of the Society for Experimental Biology and
Medicine, 113: 224-229 (1963).

6. MONATH, T. P. Togaviruses, bunyaviruses, and
Colorado tick fever virus. In: Rose, N. R. & Friedman,
H., ed., Manual of clinical immunology, Washington,
DC, American Society for Microbiology, 1976, pp.
456-462.

7. FELSENFELD, 0. ET AL. Simultaneous vaccination
against cholera and yellow fever. Lancet, 1: 457-458
(1973).

8. GATEFF, C. ET AL. Influence de la vaccination anti-
cholerique sur l'immunisation antiamarile associee.
Bulletin de la Societe6 de Pathologie Exotique et de ses
filiales, 66: 258-266 (1973).

9. POLAND, J. D. ET AL. Persistence of neutralizing anti-
body 30-35 years after immunization with 17D yellow
fever vaccine. Bulletin of the World Health Organiza-
tion, 59: 895-900 (1981).

10. PAINTER, R. H. ET AL. Antitoxic and antiviral anti-
bodies in Cohn fractions of human plasma. Clinical and
experimental immunology, 3: 179-187 (1968).


