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Introduction

This document is the result of a meeting held in 
Asunción, Paraguay, on November 17 and 18 
2017. The meeting was an initiative of the Par-

aguayan Society of Pediatrics, with the support of the 
Latin American Society of Pediatric Infectious Disease 
(SLIPE) and the Latin American Association of Pedi-
atrics (ALAPE) in response to the recommendation of 
PAHO’s Technical Advisory Group (TAG), dated March 
10 20171, which urged the countries of the region to re-
place the usual administration of the complete dose of 
the inactivated poliovirus (IPV-C) vaccine (administered 
intramuscularly) with the administration of a fraction of 
the complete dose (1/5 of the dose) intradermally (IPV-f) 
in their immunization schedules. This recommendation 
came up as an answer to the possibility of running short 
in production. World producers are facing problems and 
have therefore announced several reductions in the glob-
al supply of the inactivated polio vaccine (IPV), antici-
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Abstract

Given that the last notified case of poliomyelitis due to wild poliovirus type 2 was in 1999, in 2012, the Strategic 
Advisory Group of Experts on Immunization (SAGE) of the World Health Organization (WHO) recommended the 
withdrawal of the type 2 component of oral polio vaccine (OPV) and the introduction of a bivalent OPV (bOPV) 
in all countries by 2016. WHO recommended also that the withdrawal should be preceded by the introduction of 
at least one dose of inactivated poliovirus vaccine (IPV) in routine immunization schedules. The introduction of 
IPV prior to the change of the bOPV in 2016 to trivalent OPV (tOPV) was based on the concept of ensuring that 
a substantial proportion of the population would be protected against type 2 polio after the removal of the type 
2 OPV. However, the world’s two producers of IPV (Bilthoven Biologicals and Sanofi) have faced problems in 
the production of this vaccine and therefore reported a reduction of the global supply of IPV. In response to the 
potential shortage of IPV, at a meeting held on March 10 2017, the SAGE and Technical Advisory Group (TAG) 
of the Pan American Health Organization (PAHO) urged the countries in the Latin American region to replace 
the routine administration of the full doses of inactivated polio vaccine (IPV-C) in the immunization schedule 
(administered by intramuscular route), administering a fraction of the full dose in two intradermal shots (IPV-f). 
The possibility of this strategy was analyzed by opinion leaders convened by the Paraguayan Society of Pediat-
rics with the support of the Latin American Society of Pediatric Infectious Diseases (SLIPE) and Latin American 
Association of Pediatrics (ALAPE). This document presents the results of the discussion.

pating a global shortage of this vaccine that will persist 
and worsen at least until late 20181,2.

Current situation of poliomyelitis worldwide and in 
the Americas

In the late 80’s, the World Health Assembly decided to 
eradicate poliomyelitis, the leading cause of irreversible 
paralysis (predominantly involving the lower limbs) in 
children3. Since then, the number of cases of symptom-
atic infection caused by the wild poliovirus (WPV) has 
dropped by > 99.9%, going from about 350,000 cases 
of polio estimated in 1988 to 37 cases reported in three 
countries in 2016 and 22 cases in two countries (Afghan-
istan and Pakistan) in 2017 and 8 cases as of May 29, 
2018, also in Afghanistan and Pakistan4. In 1985, all the 
countries in the American continent set the target of erad-
icating polio from the Region, and the last case of polio 
in the Americas was reported in Junin, Peru, on August 
23, 19915. In 1994, the Americas Region was certified 
as being free from the circulation of the wild poliovi-
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recent years have been caused by a virus derived from 
OPV type 2 (4). It is estimated that for every case that is 
reported case, there are from 100 to 1,000 people elim-
inating the virus into the environment despite being as-
ymptomatic9.

Even when since 2000 the United States of America 
(USA) and later on most European countries have only 
used the IPV10 that contains the three types of poliovirus 
1, 2, 3, the vast majority of countries in Latin Ameri-
ca, Africa and Asia continued to use the tOPV vaccine 
to protect against the disease until April 2016. Yet, in 
2014, the Latin American Society of Pediatric Infec-
tology (SLIPE) and the Latin American Association of 
Pediatrics (ALAPE) had recommended using the IPV to 
replace OPV, IPV given that the risk of vaccine-related 
disease exceeds the risk of disease by the natural acqui-
sition of wild poliovirus11.

Situation of the Latin America and Caribbean 
(LAC) Region regarding the risk of introducing an 
imported poliovirus

Transmission of the wild polio virus continues to 
occur in Afghanistan and Pakistan in 20184. If trans-
mission is not stopped in these last remaining redoubts, 
there could be up to 200,000 new cases annually in 10 
years worldwide12. Although migration rates from these 
countries are very low in Latin America, the rate of im-
migration from African countries (mainly from Angola 
to Brazil) is not negligible, which means that this region 
is not exempt from the risk of introducing imported po-
liovirus13. PAHO conducted a risk analysis of the LAC 
countries using four components, including: 1) immuni-
zation coverage rates, 2) surveillance of Acute Flaccid 
Paralysis, 3) history of outbreaks or evidence of circu-
lation of VDPV and preparedness for response, and 4) 
national capacity to detect the introduction of wild po-
lio virus or VDPV-related events, and developed a risk 
scale that ranges from 0 (minimum risk) to 10 (high risk) 
based on those four elements14. Several countries in the 
Region present a moderate or very high risk; such is the 
case of Venezuela in northern South America, whereas 
in the Southern Cone there are concerning levels of risk 
in Brazil and Paraguay (Table 1). Therefore, a thorough 
analysis of these aspects is warranted when determining 
the polio immunization strategy.

Reasons for the removal of the polio 2 component 
of the tOPV vaccine and for the introduction of 
IPV in the primary vaccination scheme

Wild type 2 poliovirus has not circulated naturally 
since 1999 (the last case was reported in Aligarh, India), 
which obviates the need for the type 2 component in 
the vaccine2. Moreover, the presence of the type 2 com-
ponent in the vaccine hampers the immune response 

rus6. This reduction was primarily achieved through the 
use of a trivalent oral poliovirus (tOPV) vaccine, which 
contains live attenuated polioviruses of types 1, 2 and 32.

OPV vaccine and risk of flaccid paralysis
The use of the tOPV vaccine is not free of risks. The 

vaccine can be associated with disease, causing cas-
es of poliomyelitis due to the vaccine-associated virus 
(VAPP), but in addition, any component can revert its at-
tenuation and cause paralysis; there may be cases of po-
lio resulting from a vaccine-derived poliovirus (VDPV), 
when the attenuated quality reverts through genetic mu-
tation. The risk of VAPP varies from country to country 
in Latin America, ranging from 1 case per 2.56 to 4.1 
million doses applied7. The disease caused by the mu-
tated virus from the vaccine has the same clinical pre-
sentation, severity and case fatality ratio as polio caused 
by the wild virus. Our continent experienced a VDPV 
outbreak in 2001, on the Island of Hispaniola, with 21 
confirmed cases due to a mutation of serotype 1 of the 
attenuated vaccine8. In the last few decades, more than 
500 cases of VDVP have been reported in the world. Al-
most all (97%) the outbreaks of VDPV that occurred in 

Table 1. Ranking of Countries in the Americas Region based on the risk for 
introducing  imported poliovirus

Risk Ranking Country Score

  1 Guatemala 9.8

  2 Haiti 9.6

  3 Venezuela 9.2

  4 Brazil 8.2

  5 Dominican Republic 8.1

  6 El Salvador 8

  7 Perú 7.9

  8 Ecuador 7.6

  9 Paraguay 7.4

10 Panama 7.1

11 Colombia 7.1

12 Argentina 7

13 Honduras 6.9

14 Bolivia 6.5

15 Chile 6.2

16 Nicaragua 6.1

17 Costa Rica 6

18 Uruguay 5.6

19 Cuba 5.5

20 Mexico 4.9

Source: PAHO. Technical Advisory Group on Vaccine-preventable Diseases (TAG). XXIV Meeting 
12-14 July 2017.
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to polio viruses type 1 and 3; therefore, the number of 
doses required to reach the herd immunity thresholds 
for these two serotypes is higher with tOPV than with 
the bivalent vaccine that contains only serotypes 1 and 
3 (bOPV)15.

The 65th World Health Assembly (May 2012) ap-
proved the recommendation “to complete the eradica-
tion of the polio virus as a global public health program-
matic emergency”16. In the Formulation of the Strategic 
Plan for the Eradication of Poliomyelitis and the 2013-
2018 final phase for a polio-free world, the WHA urged 
the discontinuation of the tOPV globally; they recom-
mended starting the change with OPV type 2 and en-
couraged to switch from tOPV to bOPV2. However, due 
to the persistence of the risk of paralysis associated with 
the circulating type 2 poliovirus (a risk that is estimated 
to persist until 5 years after stopping the administration 
of tOPV), it was deemed necessary to keep the popu-
lation immunized against poliovirus serotype 2 with an 
immunogen that contains the inactivated form of the vi-
rus, which is not shed into the environment and poses no 
risks of mutation in the intestine. Therefore, countries 
that implement the bOPV as a risk-mitigation measure 
must introduce at least one dose of the IPV16. Introduc-
ing IPV before switching from tOPV to bOPV ensures 
the protection of a substantial proportion of the popula-
tion against poliovirus serotype 2 after the withdrawal 
of OPV type 2, and thus mitigates the risks of reintro-
duction of type 2, while enhancing immunity against 
serotypes 1 and 3. 

Proposal for replacing IPV-C with IPV-f 
When The Polio Eradication & Endgame Strategic 

Plan 2013-2018 was released in 2013, it was already an-
ticipated that the production of IPV might fail to meet 
the increased demand2. In 2014, the production of IPV 
had fallen by 40% and the problems were expected to 
persist for more than 5 years, a potential improvement 
was not foreseen until 2020. To address that issue, the 
group of experts of WHO and PAHO suggested that 
“countries (should) consider the adoption of fraction-
al doses of intradermal inactivated polio vaccine”2,14,15. 
This recommendation –although not specified in the 
document– would apply for countries in Latin Ameri-
ca, Africa and Asia and not for the US and Europe. The 
immunization schedule suggested is to administer IPV-f 
in the first two doses (2 and 4 months) and to use bOPV 
from then on (Box 1).

Box 1. Polio vaccination schedule as proposed by PAHO’s TAG

Vaccination 
Schedule

Primary Booster

1st. 
dose

2nd. 
dose

3rd. 
dose

1st. 
booster

2nd. 
booster

IPV-f IPV-f bOPV bOPV bOPV

Immunogenicity of the IPV-f vaccine
As part of the response to the IPV shortage, PAHO/

WHO recommended to implement the intradermal ad-
ministration of one fraction of the complete IPV vac-
cine, specifically one fifth of the complete dose admin-
istered intramuscularly. Multiple studies have evaluated 
the immunogenicity of IPV administered in fractional 
doses (IPV-f) via that route and compared it against the 
IM application of the usual or complete doses of IPV 
(IPV-C). In a randomized study conducted in Cuba, 
Resik S. et al17 compared the immunogenicity of IPV-f 
(one fifth of a complete dose) administered intradermal-
ly with a special device (Bioejector 2000, Bioject) with 
that of IM IPV-C. They assessed 310 four- and eight-
month-old infants and showed that seroconversion was 
significantly lower for the 3 serotypes both after the 
first and the second dose of IPV-f. Comparing IPV-f 
versus IPV-C, they report that with the first dose, sero-
conversion for serotype 1 was 16.6% vs 46.4% respec-
tively (p < 0.001), while for serotype 2 it was 47.1% vs 
62.7% (p = 0.008); and for serotype 3, 14.6% vs 32% 
(p < 0.001). With the second dose, IPV-f induction of 
serotype 1 seroconversion was 92.4% versus 100% with 
IPV-C (p = 0.01), for serotype 2, seroconversions were 
96.4% vs 100% (p = 0.41), and for serotype 3, 91.8% vs. 
99% (p = 0.018).

In a WHO-sponsored study in Oman, Mohammed AJ 
et al18 conducted a study using a different administration 
schedule based on age. They randomized 373 children 
into two groups and they were all vaccinated at 2, 4 and 
6 months. One group (n = 187 children) received IPV-f 
(i.e., 0.1 ml, accounting for one fifth of a full dose) in-
tradermally through a special device (Bioejector 2000, 
Bioject), and the other group (n = 186 ) received IPV-C 
intramuscularly. This study showed that when the chil-
dren were vaccinated at 2, 4 and 6 months of age, intra-
dermal IPV-f induced seroconversion levels similar to 
those obtained with IPV-C, but it gave rise to significant-
ly lower titers. After completing the three-dose program, 
the 30-day seroconversion rates for poliovirus serotypes 
1, 2 and 3 were 97.3%, 95.7% and 97.9%, respectively 
in the IPV-f group, while a 100% seroconversion was 
attained for the 3 serotypes in the IPV-C group (p = 0.01 
for poliovirus type 2; the differences for poliovirus types 
1 and 3 were not significant). Median antibody titers 
were also significantly lower in the fractional IPV group 
than in the complete IPV group (p < 0.001 for the three 
serotypes) (Table 2).

On the other hand, in the Philippines Cardona-Car-
los J et al,19 administered intradermal IPV-f with sy-
ringes and 13-mm needles, 30G or a dose of IM IPV-C 
to healthy infants at 6, 10 and 14 weeks, followed by a 
booster at 15-18 months of age. Although the levels of 
seroconversion after 3 doses of IPV-f as well as after the 
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booster were comparable to those obtained after receiv-
ing doses of IPV-C, again the levels of the geometric 
mean titers were clearly lower in all the measurements in 
the group that received IPV-f. As in this study the blood 
samples were drawn after the primary series and after 
the booster, there is no information on seroconversion 
levels or geometric mean titers after only two doses of 
IPV-f.

Resik S et al20 studied the immunogenicity of IPV-f 
administered as a booster in a controlled study in adults, 
comparing it with the IPV-C. The levels of seroconver-
sion against the three serotypes were comparable, but 
again the antibody titers were lower in those who re-
ceived the IPV-f.

The study by Bibby J et al21 shows that in children 
aged 9-10 months the response depends on the device 
used for the intradermal administration of the vaccine 
and the size of the papule. The response correlates sig-
nificantly with the size of the wheal obtained intrader-
mally, which also demonstrates that there may be hetero-
geneity in the administration in a controlled field study. 
This aspect can be accentuated in real settings, where 
staff training may not be even and efficient in all vacci-
nation centers and cannot be compared with the quali-
fied personnel working in research studies.

Given that at present some countries, such as Para-
guay, use a single dose of IPV-C as part of their strat-
egy moving from tOPV to bOPV, the seroconversion 
achieved with various schemes that combined IPV-C 
and bOPV was reviewed and compared against the re-
sults from schemes where only IPV-C was used. In this 
regard, O’Ryan M et al,22 observed that seroconversion 
rates against poliovirus type 2 were lower in the sequen-
tial scheme consisting of one dose of IPV-C followed by 

two doses of bOPV (80.3%), compared to the scheme 
that used two doses of IPV-C followed by one dose of 
bOPV (98.3%), or the scheme in which all doses were 
IPV-C (100%) (p < 0.0001). The significance of having 
an annual cohort of 20% of vaccinated children (the total 
percentage would be probably higher given the subop-
timal vaccination coverage in Latin America) with no 
poliovirus 2 seroconversion is worrisome and should be 
adequately analyzed.

Adverse effects
Several studies have documented a higher rate of ad-

verse effects - mainly erythema and induration - using 
the intradermal route. Resik S. et al17, identified the pres-
ence of erythema and induration at the administration 
site (intradermal) of the IPV-f vaccine in 30% and 7%, 
respectively. Adverse effects after the first dose in this 
group were significantly higher than those observed in 
subjects vaccinated with (intramuscular) IPV-C; in this 
latter group, the presence of erythema and induration at 
the administration site was observed in 2% (< 0.001) 
and 1.3% (p = 0.03), respectively. The same frequen-
cy of adverse effects continued to be observed with the 
second dose of IPV-f. In the Philippines, Cardona-Car-
los J et al (19), also identified higher rates of erythema 
in patients vaccinated with IPV-f, both after the first and 
the second dose when compared to IPV-C, i.e., 69.5% 
vs 29% for the first dose and 38.4% vs 11.5% for the 
second.

Programmatic challenges
In the virtual ad-hoc Meeting of the 2017 TAG, 

PAHO/WHO declare that “the intradermal administra-
tion of vaccines is more difficult than the intramuscu-
lar route; it is important for health workers to receive 
timely training and oversight to ensure safe vaccination. 
For the introduction of an IPV-f scheme, the planning, 
training and supervision programs should consider the 
updating of the documentation systems”.

The same document states “According to the WHO 
open vial policy, multi-dose vials of IPV can be used 
for up to 28 days. IPV-f should be administered with a 
0.1 ml 27 G 3/8 syringe, the same syringe used by some 
countries to administer BCG. Some countries administer 
BCG in 0.05 ml syringes, so they do not have 0.1 ml 
syringes. According to Revolving Fund data, the 0.1 ml 
syringe typically used to administer BCG is very likely 
not available in most countries”.

One of the additional challenges in the potential 
adoption of the intradermal IPV-f vaccination strategy is 
that it is more complex than delivering IM vaccines23,24. 
The staff needs to be specifically trained, since there is 
no experience with intradermal vaccines (e.g., BCG) in 
most community-based vaccination centers, given that 

Table 2. Seroconversion rates after the administration of a three-dose vaccine schedule 
using inactivated fractional poliovirus and mean reciprocal antibody titers

% of seroconversion p Value
Fractional dose

n = 187
Complete dose

n = 186

After 3rd dose (7 months) 

Polio 1 97.3% 100% 0.07

Polio 2 95.7% 100% 0.01

Polio 3 95.7% 100% 0.13

Antibody titers (7 months) 

Polio 1 228 (144-287) 724 (575-912) < 0.001

Polio 2 287 (228-456) 1149 (912-1149) < 0.001

Polio 3 362 (287-456) ≥ 1448 (≥ 1448-≥ 1448 < 0.001

Adapted from Mohammed A et al. Fractional Doses of Inactivated Poliovirus Vaccine in Oman18.
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in most LAC countries, BCG is applied in maternity 
hospitals and it is time-consuming. Health care workers 
should be well trained in the technique, as incorrect ad-
ministration can lead to adverse events or a lower rate of 
seroconversion. In general, when using the intradermal 
route, it is difficult to determine the volume of vaccine 
administered accurately, due to leakage at the injection 
site21. The use of special devices for intradermal admin-
istration may contribute to facilitate the implementation 
of this strategy. However, the use of these devices can 
increase costs compared to the intramuscular adminis-
tration of the vaccine25.

Regarding the availability of needle-free devices 
(e.g., disposable syringe jet injectors) and needle devices 
(i.e., hollow microneedles and adapters that attach to the 
center of the intradermal needle and syringe), studies in 
Cuba have recently shown that seroconversion depends 
on the device employed; thus, when comparing the im-
mune response using two needle-free disposable syringe 
injectors (Tropis and Biojector 2000) versus the BCG 
needle and syringe, it was found to be similar against the 
3 poliovirus serotypes. However, with a third injector 
(Bioject) the immune response was significantly lower; 
with seroconversion rates for poliovirus type 2 of 22.6% 
compared to 49%24.

There are also other concerns regarding the intro-
duction of the IPV-f. Delivering an intradermal vaccine 
requires better trained personnel, and it is more time 
consuming than the intramuscular injection. In addition, 
it implies adding one more shot into an already busy 
infant vaccination schedule. Previous experience in the 
Americas also reveals that additional doses of specific 
vaccines (especially injectable), entail the risk of reduc-
ing vaccination coverage rates with the second dose; as 
a result, these children are left with one single dose of 
the vaccine. Furthermore, the supply and availability of 
this two-dose intradermal application vaccine cannot be 
guaranteed.

Discussion

After reviewing the final report of PAHO’s GTA and 
the information available, the working group had an ex-
tensive debate regarding the shortage of IPV that hits 
some areas of the world, (but spares the US and Europe) 
and decided to address the five issues below:
-	 Immunogenicity of the IPV-C vs IPV- f.
-	 Reactogenicity - adverse events.
-	 Program challenges.
-	 Alternative options.
-	 Ethical aspects.

The working group concluded the following:

Regarding the Immunogenicity of the IPV-C vs. 
IPV-f:
-	 Regarding IPV-C, studies conducted in Latin Ameri-

ca have shown that vaccination schemes that include 
a single dose of IPV followed by two doses of bOPV 
do not elicit an adequate immunogenic response when 
compared to a 2-dose schedule of IPV-C followed by 
one dose of bOPV or a 3-dose IPV-C scheme.

-	 The existing studies show that the fractional form of 
IPV (1/5 of the full dose) and administered intrader-
mally yields a lower immunogenicity than that ob-
tained with the first dose of IPV-C and similar immu-
nogenicity with the second dose.

-	 Although the significance of the correlation of the 
protective levels of antibodies obtained with the IPV 
and the durability of the protection have not been 
defined, the geometric mean titers are higher with 
IPV-C compared to the titers obtained with IPV-f. 
This aspect is considered relevant, since in the ab-
sence of natural circulation of the virus there will be 
no antigenic stimuli (booster) in the environment.

-	 Sub-optimal vaccination coverage rate, which worsen 
with the second dose in most countries, could result in 
accumulated cohorts of susceptible subjects that would 
consequently be at risk of developing polio in case of 
subsequent exposure to a wild virus or a VDPV.

-	 The research studies carried out on IPV-f have been 
short and involve small groups of children. Their 
internal validity is not challenged; however, their 
external validity cannot be proven, since they were 
performed under controlled conditions, and with 
different intradermal delivery devices that are not 
comparable to each other.  Furthermore, there is no 
comparison between the trained staff that works in re-
search study protocols and the trained staff that works 
in the community. This is an important point because 
there are no studies supporting the conclusion that 
technically heterogeneous administration produces 
the same immune response or modifies the rate of ad-
verse events.

Regarding reactogenicity - adverse events
-	 Studies have shown that the administration of IPV-f 

has been accompanied by a higher proportion of local 
adverse events, mainly induration and local erythema 
in 30% - 60% vs < 5%, compared to the intramuscu-
lar administration of IPV. This may have an impact 
on vaccination coverage rates and engender negative 
opinions about vaccines from anti-vaccine groups, af-
fecting the entire vaccination campaign in the coun-
tries.

-	 Countries are urged to conduct comprehensive short-
term monitoring of Events Supposedly Attributable 
to Vaccination or Immunization (ESAVIs).
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Regarding the implementation challenges
-	 Intradermal application entails logistical, program-

matic and operational considerations that will require 
adequate training and continuous supervision in order 
to ensure safe vaccination. It should be anticipated 
that the programmatic difficulties posed by intrader-
mal application may affect current vaccination cover-
age rates.

-	 Although the immunogenic capacity and the bioac-
tivity of the multi-dose vial of the IPV vaccine are 
preserved up to 28 days once the vial is opened and/
if kept under controlled conditions15, the use of the 
biologic in the field may lead to handling-related con-
tamination, with the potential of ensuing infections. 
This risk should not be minimized. For instance, even 
in the case of medications that are known to preserve 
their bioactivity for weeks, in many hospitals the 
standard practice is to change bottles within 7 days of 
opening.

-	 The strategy of actively searching for unvaccinated 
children, usually in remote communities, may be in 
the hands of poorly trained individuals due to the 
difficulties to train staff that work in distant or rural 
health care units for the most part, as is sometimes the 
case in some areas of Latin America.

-	 At this point we must consider that health legislation 
varies between different countries, and there may 
be several legal barriers. In some countries, the law 
requires that the intradermal delivery technique be 
performed only by midwives or university-trained 
nurses. Introducing this technique may require law 
amendments before any such program can be imple-
mented; this will require time and internal debate in 
the countries in question.

-	 The implementation of the IPV-f vaccine entails in-
vesting in the training of the personnel and the devel-
opment and printing of manuals, things that are not 
always done optimally in the field.

-	 An important point to note about the present situa-
tion is that no cost-effectiveness studies have been 
carried out in the face of a temporary shortage. 
Therefore, the preparedness plans for the introduc-
tion of the IPV-f entails, among other things, expens-
es related to introducing a new vaccination schedule, 
which includes training, preparation of materials and 
the purchase of inputs for the administration of the 
vaccine.

Regarding alternative options
-	 The group recommends following the recommenda-

tions of SLIPE and ALAPE, either with the optimal 
schedule using four doses of IPV-C (three doses in the 
primary schedule plus a booster) or schedules with 
IPV-C in formulations combined with other immu-

nogenic agents as indicated in the country’s immuni-
zation program11. There are no problems or adverse 
events, if a child receiving combination vaccines 
gets more doses of IPV-C than those recommended 
in the primary schedule; or an alternative schedule, 
for the time being, while using bOPV, it is acceptable 
to combine the 2 or 3 first doses of IPV-C followed 
by one or two doses of bOPV. At the same time, the 
supply of vaccine combinations containing IPV must 
be ensured.

-	 Countries that have only 1 dose of IPV-C are encour-
aged to update their vaccination schedules as soon as 
possible, to include at least 2 doses of IPV-C, con-
sidering the sub-optimal immunogenic response ob-
served with single dose schedules.

-	 PAHO, the ministries of health and the pharmaceu-
tical industry are urged to maintain a dialogue and 
negotiate in order to increase the production of the 
IPV-C and thus avoid shortages.

-	 Finally, we do not recommend the use of IPV-f, based 
on the scientific evidence available regarding im-
munogenicity, frequency of adverse effects, and im-
plementation difficulties; countries are also urged to 
analyze the existing options that include IPV-C, be it 
in single-dose vials, multi-dose vials or in combined 
vaccines that can be incorporated into vaccination 
schedules.

Regarding the ethical aspects
-	 The group of experts cannot endorse or recommend 

the use of a product that - as occurs with IPV-f – 
comes with no information from the manufacturer 
and has not been approved by the countries’ regulato-
ry authorities. Therefore, the IPV-C vaccines current-
ly used in the vaccination programs of Latin America 
should not be fractional.

-	 The studies show a very short-term immunogenic re-
sponse, but there are no studies that show that 1/5 of 
the applied dose of IPV-C provide the same long-term 
protection. There is a risk of leaving a cohort of chil-
dren with poor long-term protection in the future. In 
addition to being susceptible, these children will be 
an extra burden and matter of concern for the affected 
countries since they will have to be re-vaccinated.

-	 From a human rights perspective, and particularly 
children’s rights, the intradermal route would be vi-
olating the principle of protecting children, since it 
exposes them to a route of administration that caus-
es more adverse events in terms of pain, induration 
and erythema. Also, the legal issue of protecting 
the health-care personnel is very important, since 
the vaccine in itself produces more side effects, and 
people can mistakenly attribute those effects to the 
technique and reduce the self-confidence of workers. 
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In addition, due to the adverse events caused by intra-
dermal application vs the IM route, the application of 
subsequent doses is jeopardized, compromising vac-
cination coverage.

-	 There is an ethical discussion regarding equity, as 
PAHO/WHO are inducing Latin America to introduce 
the use of IPV-f, an option that is not being requested 
of countries in Europe and the United States of Amer-
ica, leading to a situation of precarious immunization 
schedules, with obvious benefits to central countries 
and generating a condition of inequity in world public 
health.

-	 Finally, the group of experts does not currently rec-
ommend the use of IPV-f, considering the above-men-
tioned factors in terms of immunogenicity, adverse 
events and implementation challenges, even more so 
when there are IPV options available at present.

Final considerations
The group of experts calls on the countries of Latin 

America to make joint decisions.
While there is evidence of immunogenicity with two 

doses of IPV-f, this evidence alone is not sufficient for 
decision-making. When discussing vaccinations, there 
are several aspects that must be considered, including 
those below:
•	 Magnitude of the problem.
•	 Benefits vs adverse events.
•	 Long-term protection.
•	 Cost-effectiveness.
•	 Feasibility of Implementation.

•	 Product availability.
•	 Social acceptance.
•	 Product safety.
•	 Equity.
•	 Legal and regulatory aspects of the health authority.
•	 Ethical aspects.

Therefore, these dimensions need to be analyzed, to 
enable the adoption of the best decision possible in the 
event of a temporary shortage.

Members of the Paraguayan Society of Pediatrics 
Study Group 

Rolón-Arámbulo, Roger, Luque Regional Hospital; 
Campuzano de Rolón, Ana, Clinical Hospital, Asunción 
National University; Lovera, Dolores, Tropical Medici-
ne Institute; Castro, Hector, Institute of Social Welfare 
and Acosta-Ñú Children’s Hospital; Esquivel, Ida, Para-
guayan Society of Pediatrics; Nissen, Julio, Paraguayan 
Society of Pediatrics; Araya, Araya, Tropical Medicine 
Institute; Garcete Lidia, Clinical Hospital, Asunción Na-
tional University; Sanchez, Maria José, Military Hospi-
tal; Chirico, Mirian, Clinical Hospital, Asunción Natio-
nal University; Rodriguez, Mónica, Institute of Social 
Welfare; Bogado, Norma, Clinical Hospital, Asunción 
National University; Mir, Ramón, Clinical Hospital, 
Asunción National University; Olmedo, Raúl, Paragua-
yan Society of Pediatrics; Flecha, Claudia, Institute of 
Social Welfare; Arrechea, Ana, San Pablo Mother and 
Child Hospital.
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