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Abstract

Objective: to estimate usage and wastage of multi-dose and single-dose vaccine vials in the Metropolitan Region of Porto
Alegre, Rio Grande do Sul, Brazil, from 2015 to 2017. Methods: a descriptive study was carried out based on secondary data
from the National Immunization Program Information System (SIPNI) and the Strategic Health Supplies Information System
(SIES). Results: a total of 12,342 records were examined; mean wastage rate was 45.8% (95%CI 39.5;51.7), while usage rate
was 54.2% (95%CI 48.3;60.5); vaccines with the highest mean annual wastage rate were MMR (68.8% – 95%CI 66.5;71.1), BCG
(68.1% – 95%CI 65.4;70.7), Hepatitis B (56.4% – 95%CI 53.0-59.7) and Yellow Fever (55.9% – 95%CI 51.4;60.4). Conclusion:
the highest rates of vaccine wastage were for multi-dose vials; although single-dose vaccines also exceeded the acceptable limit
defined by the World Health Organization.
Keywords: Vaccines; Health Management; Health Economics; Immunization; Health Evaluation.
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Introduction
In Brazil the National Immunization Program
(PNI) organizes the national policy on vaccination
of the Brazilian population. Its main mission can be
summarized as controlling and eradicating vaccine-preventable diseases. On the federal level, PNI is
the responsibility of the Health Ministry’s Health Surveillance Secretariat (SVS) and it works alongside
the state and municipal level health departments.1
The progress achieved by the program has brought undeniable benefits, despite still having to live
with problems such as vaccine wastage, whether
this be technical and/or physical wastage. 2 Some
degree of wastage is inevitable,3 and some of it is
acceptable and justified.2 The World Health Organization (WHO) estimates that globally vaccine wastage
is around 50%,4 while recommending minimum rates
of 25% and 5% for multi-dose and single-dose vaccines, respectively.5

Monitoring vaccine wastage is important for adequate immunization
program management, with the aim
of reducing wastage and optimizing
planning of immunobiological product
purchasing and distribution
WHO defines vaccine wastage as loss by use, decay,
erosion, leakage or through wastefulness.6 Physical
loss is understood to be loss of unopened vials, while
technical losses are doses from opened vials that have
not been administered.7 Opened vial losses can be due
to: (i) doses discarded at the end of the vaccination
session; (ii) vaccine label not identifying the number
of doses; (iii) poor vaccine reconstitution practices;
(iv) open vials submerged in melted ice water; (v)
suspected contamination; and (vi) inadequate vaccine
administration practices. Unopened vial wastage can
occur because of: (i) vaccine exposed to heat; (ii)
vaccine exposed to freezing; (iii) missing inventory;
(iv) breakage; (e) theft; and (v) expiry.7-9
Monitoring vaccine wastage is important for adequate immunization program management,1 with the
aim of reducing wastage and optimizing planning of immunobiological product purchasing and distribution.
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Several countries do not monitor vaccine wastage.
According to a study conducted in 2010, of the 72 eligible countries under the Global Alliance for Vaccines
and Immunizations (GAVI), only 19 had information
about wastage rates.10
In Brazil wastage monitoring is possible at the
municipal level by means of the Immunologics Usage
and Wastage Control Module (AIU) of the National
Immunization Program Information System (SI-PNI),
which contains information on technical losses, physical losses and losses due to other reasons.1
The objective of this study was to estimate vaccine
usage and wastage in the Metropolitan Region of Porto
Alegre, capital of Rio Grande do Sul state, Brazil, between 2015 and 2017.
Methods
This is a descriptive study based on secondary
data for the three-year period 2015-2017. It took into
consideration 34 municipalities in the Metropolitan
Region of Porto Alegre (RMPA), the most densely populated area of Rio Grande do Sul where four million
inhabitants are concentrated, accounting for 37.7% of
the state’s total population.12
Brazil has an immunization program capable of
providing a large number of vaccines free of charge
and in a universal manner to the population. These
vaccines differ in terms of their composition, administration route, vial presentation/number of doses, as
well as having different usage times after the vial has
been opened (Figure 1). In view of the need to identify
vaccines, vial presentation/number of doses, doses
issued, administrated and wasted, we had to collect
information from two different databases via official Ministry of Health information systems. The substratum of
our study was comprised of stock management reports
produced by the Strategic Health Supplies Information
System (SIES) as well as SI-PNI data.
SI-PNI monitors vaccination coverage records,
aggregating them by given age groups, periods and
geographical areas. It is a nominal data information
system whereby data input is both individual and by
origin. This enables monitoring of people who have
been vaccinated anywhere in Brazil and also enables
people who need to be vaccinated to be located by
means of their records on the system.1,13 SIES, in turn,
is a logistics system for the three levels of government
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(federal, state and municipal), focusing on stock control and production of management reports.
Data collection for this study took place in 2018
using a Microsoft Excel® spreadsheet containing information from both systems (SIES and SI-PNI). This
spreadsheet database was comprised of different tabs,
each one of which corresponded to one of the eleven
specific immunobiologics: (i) Bacillus Calmette-Guérin
(BCG) vaccine; (ii) hepatitis B vaccine (recombinant);
(iii) yellow fever vaccine (attenuated); (iv) diphtheria
and tetanus adsorbed vaccine/adult (dT); (v) diphtheria, tetanus and pertussis adsorbed vaccine (DTP);
(vi) quadrivalent influenza vaccine (split, inactivated); (vii) diphtheria, tetanus, pertussis, hepatitis B
(recombinant) and Haemophilus influenzae B (conjugate) adsorbed vaccine; (viii) hepatitis A adsorbed
vaccine (inactivated); (ix) measles, mumps, rubella
and varicella vaccine (attenuated); (x) diphtheria,
tetanus and pertussis adsorbed vaccine (acellular)/
adult (dTpa); and (xi) measles, mumps and rubella
vaccine (attenuated).
Some vaccines, with which health professionals and
the general population are familiar, have common na-

mes, as is the case of the diphtheria, tetanus, pertussis,
hepatitis B and Haemophilus influenzae B adsorbed
vaccine, commonly called the 5-in-1 vaccine, the measles, mumps, rubella and varicella vaccine, also known
as quadrivalent vaccine, and the measles, mumps and
rubella, referred to as MMR vaccine.
Each tab of the spreadsheet, corresponding to a
specific immunobiologic, included the following variables: (i) municipality; (ii) reference year; (iii) doses
at the beginning of the selected period; (iv) vaccine
dose values at the beginning of the period; (v) doses
received during the period; (vi) value of doses received
during the period; (vii) doses issued during the period;
(viii) value of doses issued during the period; (ix) dose
stock at the end of the period; (x) dose stock value
at the end of the period; and (xi) doses administered
during the period.
Statistical treatment of the data was done using
Microsoft Excel® and the Statistical Package for the
Social Sciences (SPSS®). With regard to statistical
procedures, only 95% confidence intervals were used
(95%CI). The formulae used to calculate usage and
wastage rates were based on WHO guidelines:5

Administration route

Presentation /
Quantity of doses

Stability after vial
opened

Intradermal

Multi-dose
(10 doses)

6 hours

Hepatitis B vaccine (recombinant)

Intramuscular

Multi-dose
(10 or 5 doses)

10 or 15 days

Diphtheria, tetanus, pertussis, hepatitis B (recombinant)
and Haemophilus influenzae b (conjugate) adsorbed
vaccine (5-in-1)

Intramuscular

Single-dose

Immediate use

Poliomyelitis 1, 2 and 3 vaccine (inactivated) (IVP)

Intramuscular

Single-dose

7 or 28 days

Poliomyelitis 1, 2 and 3 vaccine (attenuated) (OPV)

Oral

Multi-dose

5 days or
4 weeks

Intramuscular

Single-dose

Immediate use

Oral

Single-dose

Immediate use

Meningococcal C vaccine (conjugate) (Men-C)

Intramuscular

Single-dose

Immediate use

Yellow fever vaccine (attenuated) (YF)

Subcutaneous

Multi-dose
(10 or 5 doses)

6 hours

Hepatitis A adsorbed vaccine (inactivated)

Intramuscular

Single-dose
(1 dose)

Immediate use

Immunobiologic/composition
Bacillus Calmette-Guérin (BCG) vaccine (attenuated)

10-valent pneumococcal conjugate vaccine
G1P1 human rotavirus vaccine (attenuated) (VORH)

to be continued

Figure 1 – Vaccination schedule immunobiologic description (composition, administration route presentation/
quantity of doses, stability after vial opened), Brazil, 2017
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Administration route

Presentation /
Quantity of doses

Stability after vial
opened

Measles, mumps and rubella vaccine (attenuated)
(MMR)

Intramuscular

Multi-dose
(10 or 5 doses) and Single-dose

6 or 8 hours
Immediate use

Measles, mumps, rubella and varicella vaccine
(attenuated) (quadrivalent)

Intramuscular

Single-dose

Immediate use

Human papillomavirus 6, 11, 16 and 18 vaccine
(recombinant) (HPV)

Intramuscular

Single-dose

Immediate use

Diphtheria and tetanus adsorbed vaccine/adult
(double adult) (dT)

Intramuscular

Multi-dose
(10 doses)

15 days

Diphtheria, tetanus and pertussis adsorbed vaccine
(DTP) (inactivated)

Intramuscular

Multi-dose
(10 doses)

15 days

Diphtheria, tetanus and pertussis adsorbed vaccine
(acellular) adult (dTpa) (inactivated)

Intramuscular

Single-dose

Immediate use

Quadrivalent influenza vaccine (split, inactivated)

Intramuscular or subcutaneous

Multi-dose
(10 doses)

7 days

Immunobiologic/composition

Source: Ministry of Health, Health Surveillance Secretariat, Vaccination Norms and Procedures Manual, 2014.
Note: Single-dose corresponds to one dose.

Figure 1 – Vaccination schedule immunobiologic description (composition, administration route presentation/
quantity of doses, stability after vial opened), Brazil, 2017
Usage rate (UR)

UR: {A / [(B + C) – D]} *100
where
A: number of doses administered
B : number of usable doses at the beginning of the
period
C : number of usable doses received during the
period
D : number of usable doses in stock at the end of
the period
Wastage rate (WR)

WR: {[(A + B) – (C+D)] / [(A+B) – C]} *100
where

A: number of usable doses at the beginning of
the period
B: number of usable doses received during the
period
C: number of usable doses in stock at the end
of the period
D: number of doses administered
The usage and wastage rates were calculated
according to vial presentation, in addition to
comparison between total doses administered and
estimated and acceptable losses as per the WHO
parameters. 5 For the analysis, we consolidated

4

12,342 records in one main file (11 variables x
34 municipalities x 3 years x 11 types of vaccine).
We calculated the vaccine dose usage and wastage
rate for single-dose vials (hepatitis A, 5-in1 and
quadrivalent), multi-dose vials (BCG, dT, DTP,
yellow fever and hepatitis B) and vials with both
presentations (MMR). Of the total records, 2,244
(18.2%) relating to influenza vaccine and dTpa
vaccine were excluded from the analysis because
more than 25% of the data contained inconsistent
information.
With regard to ethical aspects, the study was
based on stock control management reports
generated using secondary data, with no use of
information enabling individuals to be identified
on either system (SIES and SI-PNI). The majority of
the crude data were public domain data provided
by the Brazilian National Health System Information
Technology Department (DATASUS) in electronic
format; access to the remaining data needed for
the study was obtained by requesting specific reports from Health Surveillance management staff
at the Rio Grande do Sul Health Department. This
study complies with National Health Council (CNS)
Resolutions No. 466/2012 and No. 510/2016.
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Results
Tables 1, 2 and 3 show the usage and wastage
rates for each vaccine, according to the quantity
of doses (single-dose and/or multi-dose).
Between 2015 and 2016, there was a reduction in
the dose wastage rate for all vaccines. The same phenomenon occurred between 2016 and 2017, except for
quadrivalent and DTP vaccines.
In 2015, MMR vaccine had the highest dose wastage
(81.1%), followed by BCG (80.1%). On the other hand,
the vaccines with the lowest wastage rates were hepatitis
A (32.1%) and 5-in-1 (40.1%).
In 2016, despite the reduction in the wastage
rates, MMR (66.7%) and BCG (69.2%) continued to
have the highest wastage rates, while the quadrivalent
(20.0%) and DTP (22.2%) vaccines had the lowest
wastage that year.
In 2017, there was an even greater reduction
in the wastage rates of MMR (58.6%) and BCG
(54.1%), although they continued to be the vaccines
with the highest wastage. The 5-in-1 (12.6%) and
hepatitis A (22.4%) vaccines had the lowest wastage
rates that year.
Yellow fever vaccine had the greatest wastage rate
variation in the period under consideration: from
76.8% (2015) to 32.0% (2017), while hepatitis A
vaccine had the lowest wastage rate variation: from
32.1% (2015) to 22.4% (2017).
In the three year period selected, the mean wastage rate for the nine vaccines in RMPA was 45.8%
(95%CI 39.5;51.7), while the mean usage rate was
54.2% (95%CI 48.3;60.5).
With regard to the mean wastage rate per immunobiological product, the vaccines with the highest
rates were MMR (68.8% – 95%CI 66.5;71.1),
BCG (68.1% – 95%CI 65.4;70.7), hepatitis B
(56.4% – 95%CI 53.0;59.7) and yellow fever vaccine (55.9% – 95%CI 51.4;60.4), all of which had
multi-dose presentation. The single-dose hepatitis
A vaccine (26.5% – 95%CI 25.4;27.6), 5-in1 vaccine (25.6% – 95%CI 22.5;28.7) and quadrivalent
vaccine (30.6% – 95%CI 27.4;33.7) had the lowest
wastage rates.
Wastage of each vaccine was assessed in the
light of the acceptable limit defined by WHO (Table
4). The number of wasted doses (2,247,631) was
greater than the number of administered doses

(2,141,809). Total acceptable wastage for the three-year study period, according to WHO parameters,
would be just 410,610 doses.
With regard to dose wastage, the vaccine with the
greatest wastage was hepatitis B (616,116 doses),
followed by BCG (417,614 doses), both of which are
contained in multi-dose vials. The high number of
wasted 5-in1 vaccine doses (156,377) stands out
in the single-dose presentation category.
Wasted multi-dose vaccines accounted for 56.7%
(1,990,620), whereas the acceptable limit is up
to 25% (379,401); wasted single-dose vaccines
accounted for 29.1% (257,011 doses), whereas
the recommended limit is just 5% (31,209 doses).
Discussion
Despite the reduction in wasted doses of the
majority of the vaccines, all mean annual wastage
rates exceeded the WHO recommended limit.4 When
taking the GAVI guidelines, wastage data is even more
alarming, since they recommend that wastage rates
should be gradually reduced until 15% is achieved
for multi-dose vials.4
Usually, when vials are opened vaccines should be
administered in a matter of hours. However, in the
long term low demand or failure to manage needs
result in high vaccine wastage rates.14,15
Studies conducted in India, although more frequent, show large wastage rate variance in the periods
2015-2016,3 2004,8 1996,16 2012-2013,17 201218 and
2009-2010.19 In relation to Brazil, the few studies we
found showed higher wastage rates between 2007
and 2010,2 in 200820 and in 2013,21 when compared
to international studies.
Vaccine wastage is inevitable and some wastage is
acceptable and justified. However, some wastage is
questionable, such as that found in this study for hepatitis B vaccine. This vaccine expires within 15 to 28
days (depending on the manufacturer), and its wastage
rate was greater than 50.0%, being close to the result of
another Brazilian study.2 However, it was much higher
than that found by a North American study (1.1%),9
as well as the conclusive rates of studies conducted in
India: 5.3%, 21.0% and 10.5%, relating to the periods
2012-2013,17 2012,18 and 2015-2016,3 respectively. It
is noteworthy than in all these studies the vaccine was
supplied in multi-dose vials (ten doses).
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Table 1 – Single-dose vaccine vial usage and wastage rate in the Metropolitan Region of Porto Alegre, Rio
Grande do Sul, 2015-2017
Vaccine
Hepatitis A
Usage rate
Wastage rate
5-in-1
Usage rate
Wastage rate
Quadrivalent
Usage rate
Wastage rate

2015

2016

2017

Mean rate
(95%CI a)

67.9
32.1

75.0
25.0

77.6
22.4

73.5 (72.4;74.6)
26.5 (25.4;27.6)

59.9
40.1

75.8
24.2

87.4
12.6

74.4 (71.3;77.5)
25.6 (22.5;28.7)

52.4
47.6

80.0
20.0

75.9
24.1

69.4 (66.3;72.6)
30.6 (27.4;33.7)

a) 95%CI: 95% confidence interval.

Table 2 – Multi-dose vaccine vial usage and wastage rate in the Metropolitan Region of Porto Alegre, Rio
Grande do Sul, 2015-2017
2015

2016

2017

Mean rate
(95%CIa)

Usage rate

19.1

30.8

45.9

31.9 (29.3;34.6)

Wastage rate

80.1

69.2

54.1

68.1 (65.4;70.7)

Vaccine
Bacillus Calmette-Guérin (BCG) vaccine

Diphtheria and tetanus adult adsorbed vaccine (dT)
Usage rate

52.7

62.9

71.2

62.2 (60.3;64.2)

Wastage rate

47.3

37.1

28.8

37.8 (35.8;39.7)

Diphtheria, tetanus and pertussis adsorbed vaccine (DTP)
Usage rate

53.8

77.8

64.9

62.1 (58.6;65.6)

Wastage rate

46.2

22.2

35.1

37.9 (34.4;41.4)

Usage rate

23.2

41.1

68.0

44.1 (39.6;48.6)

Wastage rate

76.8

58.9

32.0

55.9 (51.4;60.4)

Usage rate

31.7

36.3

63.0

43.6 (40.3;47.0)

Wastage rate

68.3

63.7

37.0

56.4 (53.0;59.7)

Yellow fever

Hepatitis B

a) 95%CI: 95% confidence interval.
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Table 3 – Multi-dose and single-dose vaccine vial usage and wastage rate in the Metropolitan Region of Porto
Alegre, Rio Grande do Sul, 2015-2017
2015

2016

2017

Mean rate
(95%CI a)

Usage rate

18.9

33.3

41.4

31.2 (28.9;33.5)

Wastage rate

81.1

66.7

58.6

68.8 (66.5;71.1)

Vaccine
MMR

a) 95%CI: 95% Confidence interval.

Table 4 – Vaccine dose wastage versus acceptable loss, according to parameters defined by the World Health
Organization, in the Metropolitan Region of Porto Alegre, Rio Grande do Sul, 2015-2017
Vaccine

Administered doses

Estimated No.

Wasted doses
Acceptable No. (WHO a)

Bacillus Calmette-Guérin (BCG)
Vaccine

159,736

417,614

39,934

Diphtheria and tetanus adult
adsorbed vaccine (dT)

406,621

247,769

101,655

Diphtheria, tetanus and pertussis
adsorbed vaccine (DTP)

218,614

169,336

54,653

Yellow fever

330,986

539,785

82,746

Hepatitis B
Total Multi-dose

401,654

616,116

100,413

1,517,611

1,990,620 (56.7%)

379,401 (25%)

Hepatitis A

126,727

47,882

6,336

5-in-1

389,843

156,377

19,492

Quadrivalent

107,628

52,752

5,381

Total Single-dose

624,198

257,011 (29.1%)

31,209 (5%)

2,141,809 (48.8%)

2,247,631(51.2%)

410,610

TOTAL
a) 95%CI: 95% Confidence interval.

In our study MMR vaccine had the highest wastage,
68.8%, this being close to the 64.1% wastage rate found
by a study conducted in four Brazilian states (Amazonas,
Rio Grande do Norte, Mato Grosso do Sul and Santa Catarina) for the year 2008, when around three doses were
wasted for every one dose administered.20 Another study
conducted in 2013 in the Southeast region of Brazil found
an even higher rate: 74.27%.21 These results diverge from
results of other international studies conducted in 2012201317 and 1994-1999:9 with low wastage of this vaccine
of 1.4% for single-dose vials17 and 1.3%9 (the latter does
not detail the number of doses per vial).
In India, MMR had the lowest vaccine wastage rate
and was used in five-dose vials in 2008.20 The difference
may be due to vial presentation which, in Brazil, varied

between one, five and ten doses, thus requiring complementary analysis with the aim of identifying which
vial format accounted for most wastage.
The BCG wastage rate we found (68.1%) was similar
to that found in some international studies, namely
70.9%, 66.8% and 64.6% for the periods 2009-2010,19
2016-201722 and 2013-2017,16 respectively. Other
studies have found lower rates: 45%18 and 20.7%.3
On the other hand, a study conducted in Asia8 found
a higher BCG wastage rate (84.0-85.0%) than that
found in RMPA. Furthermore, other Brazilian studies
also found higher rates (e.g. 75.1%20), in particular
one study found 93.3% wastage in vaccination rooms
in the city of Juiz de Fora in Southeast Brazil.21 Vial
presentation in all these studies was multi-dose (ten

Epidemiol. Serv. Saude, Brasília, 28(3):e2018389, 2019
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doses), and BCG vaccine had the highest wastage rate
among all immunobiological products studied. The
exception was our study, in which BCG came in second
place in terms of wastage.
We found 37.9% wastage for DTP vaccine, this being
one of the lowest rates for multi-dose presentation vials
(ten doses). Even so, this rate is high when compared
to rates found by other studies for the periods 2012,
2016-2017 and 2015-2016, namely 16.0%,18 24.9%22
and 15.6%3 respectively; although another study conducted in Brazil found an even higher rate: 60.0%.2
On the other hand, we found a 37.8% wastage rate for
dT vaccine (ten-dose vial), which was below the rate
found by other studies that analyzed this immunobiological product.2,19
With regard to single-dose presentation vaccines, despite
the rates being lower than those for multi-dose vials, nevertheless they are above the parameters considered acceptable
by WHO. An example is the wastage rate for the 5-in-1
vaccine (25.6%), which is relatively high in comparison to
rates found by other studies: 0% (2012-2013)17 and 5.2%
(2015-2016)3 for ten-dose vials. A rate of 33.1% was found
in a rural setting in central India,22 which is close to the
rate we found; however, the rate found in India relates to a
20-dose vial. In our study, 5-in-1 vaccine wastage cannot be
attributed to multi-dose presentation, since it is a single-dose
vaccination, wastage of which was nothing less than 136,885
doses in excess of the acceptable limit.
We found high single-dose vaccination wastage rates,
for example, for hepatitis A vaccine (26.5%) and quadrivalent vaccine (30.6%), although comparative data in the
literature is scarce. This situation may indicate that studies
are focusing on multi-dose presentation wastage. However,
our results also revealed considerable wastage rates for
single-dose vaccines.
Exceeding limits acceptable to WHO is a reality
found in a further two studies, one of which was conducted in Brazil21 and the other in India.19 On the other
hand, two other studies conducted in India2,22 found all
vaccine wastage rates to be in compliance with WHO
recommendations.
Knowledge of wastage rates is essential for situation
evaluation and for directing efforts. When this information is missing, a country can face vaccination shortages
or may not be able to consume those it has received.17,18
In Brazilian National Health System (SUS) services,
vaccine supply is based on the calculation of the tech-
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nical fall-back percentage, which is intended to prevent
immunological product wastage. Fall-back is 20.% for
vaccines supplied in ten-dose vials, 10% for five-dose
vials and zero for single-dose vials.20 In the context
of our study, in which wastage was higher than the
technical fall-back percentages, it can be questioned
whether vaccine supply within SUS was insufficient
(whether there was a shortage of vaccines), or whether
vaccination coverage was lower than expected.
Although knowledge about vaccine wastage is
fundamental, the literature demonstrates that this
information falls short of the level of analysis needed.
Despite WHO guidelines, vaccine wastage monitoring
and control are insufficient.5,10
Brazil has moved forward with enhancing its Health
Information Systems and SI-PNI is evidence of this.23
However, there are still limitations, as identified by this
study. The national (public access) SI-PNI database
does not enable direct analysis of vaccine wastage, so
that information has to be cross-tabulated with another
database, i.e. SIES (which has relatively restricted access). There are weaknesses in this cross-tabulation.
An example of this is MMR vaccine which is supplied
with both single- and multi-dose presentation, so that it
was impossible for us to identify whether wastage was
higher for single-, five- or ten-dose vials.
Another weakness found when cross-tabulating
information from the two systems was inconsistency
of data on some immunobiological products which,
when it was above 25%, obliged us to exclude this data
from the study. We therefore suggest that SIES data be
enhanced by adding the following information: ‘dose
taken from a single-dose vial’ and/or, in the case of
multi-dose vials, the ‘amount of doses in each vial’.
We also suggest that vaccination wastage records held
on SI-PNI be made more widely available – currently
they are restricted to the municipal level –, in order
to enable analyses by the other management levels.
The scarcity of data in the literature may be one of the
reasons why monitoring of this information is low. At the
federal and state levels, there are no studies of vaccine
loss/wastage, with the exception of some one-off initiatives.
Progress needs to be made in enhancing the information
systems and making data available about vaccine wastage.
We therefore recommend that the SI-PNI be strengthened
and that within health services greater value and effort be
placed on monitoring vaccine wastage.
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This study quantified vaccine wastage in the Metropolitan Region of Porto Alegre. Its conclusions can help with
rethinking immunization policies and practices, as well as
channeling efforts to optimize health resources, reduce
unnecessary expenditure and promote greater efficiency
in the use of public resources.7,8,11 While it is evident
that SUS is a protagonist with regard to immunization of
the population, our analysis shows that the cost may be
onerous for the public health system and an issue that
needs to be analyzed is that this cost could be minimized.
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