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SUMMARY

We aim was to estimate the difference of costs and expected cases from serotype
coverage of the 13-valent pneumococcal conjugated vaccine (PCV13) and 10-valent
pneumococcal conjugated vaccine (PCV10) in the population under S years of age
in Colombia, using a deterministic model. We considered the probabilities of inci-
dence, mortality and sequelae from infections of pneumonia, meningitis, sepsis and
acute otitis media, as well as the clinical effectiveness of PCV13 and PCV10, which
were determined by a systematic review of the literature. A2 + 1 immunization
schedule was considered, and a 42% herd effect and 84.09% population coverage
were assumed. The perspective was the Colombian health system with a time
horizon of 5-years. The model showed greater protection of PCV13 in comparison

to PCV10. A difference of 98 prevented deaths was observed for meningitis, pneu-
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monia and sepsis. The opportunity cost difference found in the 5-year follow-up
between PCV13 and PCV10 vaccines was COP (Colombian pesos) 36,128,082,380
at 2012 prices, which represents COP 7,225,616,476 of difference per year. PCV13
is considered the better alternative, this is mainly due to the impact that this vaccine
has on the disease burden of the infections produced by Streprococcus pneumoniae in

Colombian children under five years of age.

Key words: Streptococcus pneumoniae, pneumococcal vaccines, health economics,

Colombia.

RESUMEN

Impacto econdmico de la vacunacion con PCV13 frente al PCV
10 en Colombia

Nuestro objetivo fue estimar la diferencia de los costos y los casos que se esperan de la
cobertura de serotipos de la vacunas conjugadas 13-valente neumocécica (PCV13) y
10-valente neumocdcica (PCV10), en la poblacién menor de cinco afios de edad en
Colombia, mediante un modelo determinista. Se consideraron las probabilidades de
incidencia, mortalidad y secuelas de las infecciones de neumonia, meningitis, sepsis
y la otitis media aguda, asf como la efectividad clinica de la PCV13 y la PCV10, que
se determinaron mediante una revisién sistemdtica de la literatura. Se considerd un
esquema de vacunacién A2 + 1 y se supuso un efecto grupal del 42% y una cobertura
de la poblacién de 84,09%. La perspectiva fue el sistema de salud colombiano, con
un horizonte temporal de cinco afios. El modelo mostré una mayor proteccién de
PCV13 en comparacién con PCV10. Se observé una diferencia de 98 muertes que
se evitaron por causa de la meningitis, la neumontia y la sepsis. La diferencia costo-
oportunidad encontrada en el seguimiento de cinco afios entre las vacunas PCV13
yla PCV10 fue de 36,128,082,380 pesos colombianos (COP) a precios de 2012, lo
que representa una diferencia de COP 7,225,616,476 por afio.

Palabras clave: Streptococcus pneumoniae, vacunas neumocdcicas, economia de la
salud, Colombia.

INTRODUCTION

Streptococcus pneumoniae (Sp) or pneumococcus is one of the most frequent causes of
clinical conditions such as pneumonia, meningitis, bacteremia, sepsis and acute otitis
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media (AOM) in children and adults. The pneumococcal disease is an important cause
of morbidity, mortality and increased costs for the health system [1-4].

The World Health Organization (WHO) estimates that nearly 1.6 million persons,
including 1,000,000 under-five children, die every year due to invasive pneumococcal
disease (pneumonia, meningitis, sepsis) [3]. Thereby, every year are reported in the
United States about 3,000 cases of meningitis, 50,000 cases of bacteremia, 500,000
cases of pneumonia and 7,000,000 of AOM [5, 6].

In developing countries the invasive pneumococcal disease is one determining factor
of infant mortality. The case-fatality rate of pneumococcal pneumonia is 10-20%. In
patients with invasive pneumococcal disease this rate may be as high as 40% [2].

A cost-effectiveness study conducted in Colombia, which was based on a hypotheti-
cal cohort of neonates born in 2009, showed that in absence of vaccination against
pneumococcus there may be produced 701,326 to 812,796 cases of AOM, 14,670 to
24,020 cases of ambulatory and hospitalized radiological pneumonia and 380 to 633
cases of pneumococcal meningitis [7, 8].

The Ministry of Social Protection estimated that in Colombia from 8,000 to 10,000
cases per year of pneumococcal invasive disease and around 700 deaths of children less
than 2 years of age occurred in 2006 [9].

As the pneumococcal disease is a public health priority in Colombia because it repre-
sents not only a high disease burden but also an economic impact on the care costs of
above diseases and patient’s productivity loss, the objective of this study was to estimate
the difference of costs and expected cases from the serotype coverage of the 13-valent-
and 10-valent pneumococcal conjugated vaccines (PCV13and PCV10, respectively)
in the population under five years in Colombia.

METHODS

A deterministic model with a fixed cohort of newborn children in Colombia was built.
Information provided in 2011by the National Department of Statistics (DANE) was
used [10]. A 5-year simulation which included probabilities of incidence, mortality,
pneumonia sequelae, meningitis, sepsis and AOM, as well as the clinical effectiveness
of the conjugate vaccines PCV13 and PCV10 was performed.

The 2 + 1 vaccination schedule established in Colombia was used; in this schedule are
administered doses at 2 and 4 months of age with a boosterat1-year of age. A 42% herd
effect was assumed based on the Pochling ez 4/. work [11] who studied the PCV7 effect
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on the protection rate in the non-vaccinated population (children between 0 and 90
days of age) which were living with vaccinated children. The vaccination coverage used
for the model was 84.09% in accordance with information reported by the Ministry of
Health and Social Protection [12]. For the study vaccines the differences in protection
were expressed as opportunity costs and net benefit.

Determination of the probabilities included in the model

The probabilities of incidence, mortality and sequelae of the study diseases in the pop-
ulation of children fewer than five years of age were estimated from a systemic review.
The databases used for the search were: Medline, The Cochrane Library, BIREME,
Science Direct and Google Scholar. Two independent investigators evaluated for
inclusion the references obtained from the search, and the disagreements were resolved
by consensus.

A search filter for population under five years of age was used, and for determining
the mortality and incidence of diseases caused by S. preumoniae, the MESH terms
Streptococcus pneumoniae, Pueumonia, Otitis media, Bacteremia, Meningitz's, Incidence,
Mortality, Disease burden and epidemiology were used.

For an improved sensibility in the search of the sequelae of the diseases included, the
following free text terms were used: Pneumococcus, Acute Otitis Media (AOM),
Meningitis, Bacteremia, Pneumonia, sequelae and complications. In addition, in order
to establish the sequelae mostly affecting patients with history of meningitis and AOM
a consultation to experts was made. Sequelae from pneumonia and sepsis were not
considered.

Determination of the conjugate vaccines effectiveness

A systematic search of randomized controlled clinical studies evaluating effectiveness
of PCV10 and PCV13 was conducted. When clinical studies with the two vaccines
were not available, studies comparing the vaccine with placebo were used. For cases
where no information was found, the adjusted effectiveness of PCV10 and PCV13
was estimated, under the assumption that the effectiveness will increase proportion-
ally with the number of covered serotypes, and the PCV7 clinical effectiveness was
used as reference. The PCV13 and PCV10 effectiveness for prevention of sepsis and
meningitis was calculated by multiplying the PCV7 effectiveness by the proportion of
serotypes covered of each vaccine in the local isolations reported; this method already

has been previously proposed [13-15].
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The clinical effectiveness values of PCV7 for AOM, pneumonia, sepsis and meningitis
were obtained. The information about effectiveness corresponded to the prevention of
diseases above described, where the only causative agent was S. pneumoniae. The distri-
bution of serotypes was taken from SIREVA II reports which are specific to isolations
in the country for the years 2009-2011 in children under 59 months of age [16].

Costs of the health interventions

Direct costs of consumption of medical resources for interventions were determined
in the study population using costs information provided by a Healthcare Promot-
ing Entity (HCPE) providing healthcare services nationwide, which included direct
medical costs for healthcare services and cases-type from the information taken of
healthcare guides and consultation to clinical experts were created. The identifying
of cost-generating events was carried out by a bottom up methodology. Once identi-
fied the different procedures and validated by consultation to clinical experts, the cost
values were estimated in accordance with the ISS 2001 + 25% and 2013 SOAT tariffs
manuals applicable in Colombia.

The perspective of the health system was applied in the costing process, which uses
as parameters of quantification of cost-generating events, manuals recognized as eco-
nomic parameters for recognition of services within contract models.

Indirect costs were related to the mortality and sequelae produced by the studied dis-
cases. The mortality was estimated as years of potential life lost (YPLL), which was
estimated according to the adapted YPLL ipc (invester-producer-consumer) model of
Gardner and Sanborn [17]. This model weighs the deaths based on a balance between
investment, production and potential consumption by each person in accordance with
the productivity stage in which the person dies. This method divides the lifetime of
a person into three periods: investment period (0 to 11 y), production period (12 to
62 y) and consumption period (62 y +), adjusted for Colombia under the Pension
Amendment Act 797 of January 29, 2003 [18]. On the other hand, the sequelae were
measured in life-years saved (LYS) which consist of the life-years lived with disability
added to life-years lost because of premature mortality [19].

Time horizon

The health outcomes calculated for the 5-year period were discounted at a 3% annual
rate, and the costs were not discounted given that they not were calculated for the
future. Current (mean) values of 2012 were used, which then were multiplied with
cach one of the health outcomes (prevented disease cases, deaths and sequelae).
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REsuLTS

Data used in the model are summarized in Table 1. The cohort of children born in
Colombia over the year 2011 was 652,616 children.

Table 1. Parameters of the deterministic model used for comparing the PCV10 and PCV13.

Mean Lower Upper
Parameters Value Limit Limit Reference
Population bornin 2011 652,616 (7)
Coverage (3 dose) 0.8409 9)
Discount rate 0.03
0- 1 year 24.43
YPLL 1 - 4 years 26.42
5 -9 years 34.15
PCV10 0.4 (8)
Herd effect
PCVI13 0.4 (8)
Incidence 0.000037 | 0.000008 | 0.000108 (23)
Death 0.37 0.33 0.54 (22)
PCVI10 0.624 0.523 0.723 | (13,17)
Effectiveness
PCV13 0.73 0.609 0.837 | (13,17)
Mental retardation | 0.045 0.041 0.062 (35)
Meningitis
Hearing loss 0.099 0.081 0.123 (35)
Paresis 0.048 0.041 0.052 (35)
Sequelae
Other convulsion 0.037 0.031 0.052 (35)
Eye injury 0.017 0.01 0.023 (35)
Hydrocephaly 0.069 (36)
Incidence 0.02012 NA NA (23)
Death 0.05 0.05 0.06 (22)
Pneumonia PCV10 0.23 0.09 0.36 (20)
Effectiveness
PCV13 0.25 0.208 0.297 | (13,18)
Sequelae Empyema < 1 year 0.286 0.16 0.45 (37)
(It continues)
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Table 1. Parameters of the deterministic model used for comparing the PCV10 and PCV13.
(Continued)

Mean Lower Upper
Parameters Value Limit Limit Reference
Pneumonia Sequelae Empyema 2-4 years | 0.141 0.076 0.246 (37)
Incidence 0.03117 NA NA (24)
PCV10 0.527 0.339 0.709 (24)
AOM Effectiveness
PCV13 0.598 0.405 0.759 (24)
Sequelae Mastoiditis 0.0017 | 0.0002 0.006
Incidence 0.000184 | 0.000094 | 0.000289 | (23)
Death 0.35 0.22 0.48 (22)
Sepsis
PCV10 0.619 0.56 0.67 (13,17)
Effectiveness
PCV13 0.802 0.753 0.847 | (13,17)

NA: Not available.

To modeling the PCV10 and PCV13 effectiveness, taking as a basis the PCV7 results,
was used the Northern California Kaiser Permanent (NCKP) study [20-22]. NCKP
was a randomized double-blind clinical study conducted in 37,868 children under 15
months of age who were vaccinated with PCV7. The incidence of invasive pneumococ-
cal disease, acute otitis media and pneumonia was evaluated. The reported effectiveness
for invasive pneumococcal disease prevention by PCV7 for each serotype included
in the vaccine was 97.4% (95% CI: 82.7%, 99.9%). For the pneumonia prevention
effectiveness of PCV13, the PCV7 prevention effectiveness of 25.5% (95% CI: 6.5%,
40.7%) was used in accordance with Hansen ez a/. study [21].

A study evaluating the pneumonia prevention effectiveness of PCV10 in Latin Ameri-
can patients by Tregnaghi ez a/. was identified [23]; they estimated that the vaccine
efficacy was 23% (95% CI: 9%, 36%) (Table 1).

For estimation of the prevention effectiveness of pneumococcal AOM per vaccine
serotype by PCV13, the PCV7 effectiveness reported in Black ez a/. study [20] was
used, which was 64.7% (p = 0.035), with an 83% distribution of the seven serotypes
covered by the study. An adjustment was made in accordance with the distribution of
vaccine serotypes in a Colombian population reported by Sierra ez al. [24]. Finally, for
the effectiveness of PCV10 for prevention of the pneumococcal AOM per vaccine
serotypes was used as reference the 11-serotype conjugate vaccine presented in the Pry-

mula ¢z al. study [25], which was 52.6% (95% CI: 35.0%, 65.5%). The distribution of
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serotypes covered by the vaccine in the study was 65.93%. The effectiveness adjustment
was made in accordance with the distribution of serotypes reported by Sierra ez al. [24].

Direct costs are reported in Table 2, with the method used for their calculation. The
model results showed that PCV13 prevented 12 meningitis cases more than the
PCV10. In addition, 1,187; 11,353 and 100 cases may be prevented of pneumonia,
acute otitis media and sepsis, respectively (Table 3). The total number of deaths pre-
vented was 98, which were mostly caused by pneumonia and sepsis, and corresponds
to 2,714 YPLL.

Table 2. Direct costs of medical resources used in the study diseases caused by Streptococcus pneu-
moniae (COP).

Cost Mean Value |Lower Limit| Upper Limit Source
2011 Colombia GDP per capita | 12,787,200 Mundial Bank
PCV13 85,536
chcdulc HCPI
ot | PCVI10 76,680
AOM
Inpatient care 1,478,532 392,889 12,014,498
2011
Outpatient care 156,626 24,347 1,115,282
HCPE
Inpatient care 1,514,030 74,194 86,405,384
2012
Outpatient care 150,274 14,529 52,881,079
Acute (85%) 109,386 63,961 154,810
Case-type Authors
Recurrent (15%) 890,296 662,306 1,118,285
Pneumonia
Inpatient care 2,408,879 492,021 15,212,726
2011
Outpatient care 198,772 38,607 1,096,412
HCPE
Inpatient care 2,238,235 243,698 67,705,484
2012
Outpatient care 201,969 17,791 11,234,127
Mild (60%) 569,643 379,721 759,566
Case-type Authors
Critical (40%) 4310,895 | 3292191 | 5,329,599
(It continues)
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Table 2. Direct costs of medical resources used in the study diseases caused by Streprococcus pneumo-

niae (COP). (Continued)

Cost Mean Value |Lower Limit| Upper Limit Source
Meningitis and sepsis
Inpatient care 1,672,864 681,978 3,334,248
2011
Outpatient care 122,893 32,448 315,899
HCPE
Inpatient care 7,446,978 378,096 46,579,991
2012
Outpatient care 371,006 18,949 2,238,399
Case-type 10,792,183 | 8,473,122 13,111,244 Authors
Hearing loss 1,323,775 1,106,331 1,541,219
Sequelae
(Case- | Empyema 5,763,540 | 5,196,770 6,330,309 Authors
t
P\ fascoiditi 535,692 | 401,933 669,450
Hearing loss 1,067,249 24,959 14,070,451
Sequelae
(HCPE Empyema NA NA NA HCPE
2011
) Mastoiditis 62,231 55,461 66,721
Hearing loss 821,857 18,905 7,192,693
Sequelae
(HCPE | Empyema NA NA NA HCPE
2012)
Mastoiditis 206,473 32,873 854,814

NA: Not available.

No differences were found in the sequelae secondary to meningitis (Table 3). However,
68 and 100 empyema cases were prevented in infants under one year of age and in chil-
dren 2-4 years old, respectively. Nineteen cases of mastoiditis sequelae were estimated

to have been prevented by the PCV13.

The health outcomes not covered by the PCV10 use, expressed in Colombian cur-
rency (pesos) at 2012 prices (opportunity cost) ranged between a minimum of COP
36,748,072,015 and a maximum of COP 39,323,670,681, with an annual average
between COP 7,349,614,403 and 7,864,734,136. The 82.9% represents the produc-
tivity loss associated with early deaths, 14.6% with morbidity cases and, in a lower
percentage, sequelac owing to their low incidence (Table 4).
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Table 3. Difference of number of cases, sequelac and deaths prevented by PCV10 and PCV13

(5-years horizon).

PCV13 PCV10 Difference
Prevented cases
Meningitis 80 68 12
Pneumonia 14846 13659 1187
AOM 55017 48484 6532
Sepsis 436 336 100
Prevented deaths
Meningitis 29 25 4
Pneumonia 742 683 59
AOM 0 0 0
Sepsis 152 118 34
Total 924 826 98
YPLL
Meningitis 813 695 118
Pneumonia 20464 18827 1637
AOM 0 0 0
Sepsis 4203 3244 959
Total 254380 22766 2714
Prevented sequelae
Meningitis
Mental retardation 4 3 1
Hearing loss 8 7 1
Paresis 4 3 1
Other convulsions 3 2 1
Visual damage 1 1 0
Hydrocephaly 5 5 0
Pneumonia
Empyema < 1 year 849 781 68
Empyema 2-4 years 1256 1156 100
(It continues)
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Table 3. Difference of number of cases, sequelac and deaths prevented by PCV10 and PCV13
(5-years horizon). (Continued)

‘ PCV13 ‘ PCV10 ‘ Difference
AOM
Mastoiditis ‘ 94 ‘ 32 ‘ 12

When the health outcomes were evaluated as the prevented cases and bearing in mind
only thevaccinescosts, if the modeled cohort were vaccinated with PCV13, adiscounted
net benefit ranging between COP 300,705,179,186 and COP 325,848,596,224 would
be obtained; and if the same population were vaccinated with PCV10 the discounted
net benefit would range between COP 263,957,107,171 and COP 286,524,925,543.

If the differences in the results are expressed as LYS, PCV13 could prevent 2,870
deaths in the study population in comparison to PCV10.

Table 4. Difference in costs (COP) from cases, deaths and sequelae prevented by the PCV13 and
PCV10.

Cases-type
HCPE-2011 HCPE-2012

Minimum Maximum
YPLL differential cost | 32,607,812,876 | 32,607,812,876 | 32,607,812,876 | 32,607,812,876
Prevented cases - 390,971,526 | 3,517,395,550 | 3,357,534,759 | 5,760,431,143
differential cost
Prevented sequelac - 1,700,698 2,873,954 782,724,379 | 955,426,662
differential cost
Total differential cost | 35,900,485,100 | 36,128,082,380 | 36,748,072,015 |39,323,670,681
yT;’:fld‘E“m“al oSt/ | - 180,097,020 | 7.225,616,476 | 7,349,614,403 | 7,864,734,136

Opportunity cost for a 5-year time horizon.
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DiscussioN

This study shows the opportunity costs achieved with the PCV13 in children under 5
years of age in comparison to the PCV10, which generates savings for the Colombian

health system if the PCV13 were used.

Basically, the opportunity cost was determined in this occasion by the number of pre-
vented deaths. The lower number of deaths resulting from pneumococcus disease in
the 2011 cohort of children vaccinated with PCV13 contributed to achieve greater
opportunity costs. According to the results, a greater death proportion by sepsis and
pneumonia could be prevented.

From the epidemiologic standpoint, the evidence available on the disease burden by
Streptococcus pneumoniae in Colombia is very low, owing to the lower number of stud-
ies in the country. Valenzuela ez a/. [26] demonstrated that no studies on this topic had
been conducted in Colombian before 2006.

According to the literature review conducted, the only study assessing the Streptococcus
pneumoniae behavior in Colombian children under five years of age was performed by
Benavides az 4l. [27] who studied the frequency of the invasive pneumococcal disease
and pneumonia. However, it should be borne in mind the risk of a biased selection
if considered that the study was exclusively performed on contributive health system
population.

Taking the data published by Benavides ez 4/. [27] and the Valenzuela ez al. [26] results,
it is possible to compare the frequency of the different diseases in Colombia and Latin
America, respectively. The meningitis incidence in the country was lower than in
the rest of Latin America, the meningitis incidence in children under 5 years of age
reported by Valenzuela was 11 per 100,000-years.

For pneumonia, the behavior is similar between the national incidence and that of
Latin America which was 2.834 cases per 100,000-years. On the other hand, the sepsis
incidence used in the present document reported in the Benavides ez 4. study [27] was
greater than that reported by Valenzuela ez al. [26] of 12 cases per 100,000-years.

Itisimportant to highlight that for OMA the effectiveness against serotypes included in
thevaccineisconsidered based on the indicationsapproved both to PCV10and PCV13.

For children under five years in Colombia are available results from the Sierra ez al.
study [24] on the etiological distribution of children diagnosed with AOM. The

results from this study showed that Streptococcus pneumoniae causes the 30% otitis
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media cases. Above data are consistent with the information furnished by Bardach ez
al. [28] who found a 32.4% (95% CI: 27.1%, 38.0%) incidence of otitis media for

Latin America and Caribe.

In this study the SIREVA II program results [16] were used to determine the propor-
tion of cases ascribable to each serotype, in accordance with the Streprococcus pneumo-
niae isolations in the invasive pneumococcal disease cases between 2009 and 2011.
Seventy per cent (70%) of the isolations corresponded to the serotypes 14, 1, 6b, 19a,
3,18c and 23f.

In the calculation of PCV10 effectiveness the protective effect of the protein D against
non-typeable H. influenza was not considered by us. Studies have shown that the effec-
tiveness against non-typeable H. influenzae of this vaccine is controversial as evidenced
by COMPAS [29] and Van den Bergh ez 4/. [30] studies, in which no significant differ-
ences of prevention of otitis media and nasopharyngeal colonization were found from
the clinical viewpoint.

Furthermore, the PCV10 cross protection to the serotype 19a was not considered, due
to the protection against the 19f group. On the other hand, the PCV10 shows no cross
protection against 19aand 6a, according to the COMPAS study [29]. There is evidence
that the PCV7 vaccine which also protects against the serotype 19f shows no protec-
tion against serotype 19a as proven in a study conducted in Canada where its effective-
ness was lower than 42% (95% CI: -76 -79%) [31]. In another study conducted in
the United States, an increase of the serotype 19a was observed from the inclusion of
PCV7 in the immunization program, a condition which evidences absence of protec-
tion against this serotype [32].

The PCV13 effectiveness against serotype 3 has been under discussion. Studies, such as
that of Miller ez a/. in 2011 [33] have proven this ineffectiveness. However, this study
involves the problem of having very small sample size that lead, therefore, to some-
what inaccurate results. This is also discussed by the Joint Committee on Vaccination
and Immunization which concluded that few were the invasive disease cases produced
by the serotype 3 in the place where the study was performed [34]. However, in the
United States, the results of a study performed in 8 pediatric care centers showed that
after implemented the use of PCV13, a 68% reduction of serotype 3 was observed in a
1-year period [35].

Owing to resources shortage, trade-offs are often necessary in medical decision taking.
Gafni and Birch [36] make emphasis on the threshold value in the cost-effectiveness
studies for decision making. However, decision makers need information on opportu-
nity costs of a political decision (i.c., the next-best alternative which should be aban-
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doned as a result of the decision) for an efficiently improved allocation of resources
[36]. Opportunity costs are health outcomes which might be achieved with other
interventions not performed if these resources were compromised to the chosen inter-
vention [37]. In the international context there are very few studies using the concept
of opportunity cost to evaluate the impact of the use of vaccines and there are not
publications related to pneumococcal vaccine.

An important advantage of our study is that an attempt was made of working with data
originated in the country. Data recently published by Benavides were not available when
Alvis and De la Hoz [38] and Castafieda e a/. [15] performed their economic studies.
In these studies data from Latin American countries were used as reference. In the same
way the herd effect and sequelac effect expressed as LYS, have been taken into account.

The costs of the different interventions were obtained from local information supplied
by a Health Promotion Entity (HCPE), which provide information under actual con-
ditions within the market.

In addition, the costs estimated from the provided information (HCPE) and the
information obtained from the construction of cases-type, corroborates that the costs
reported by HCPE are within the ranges estimated for costs based on the intervals
proposed within the cases-type.

It should be borne in mind that since HCPE information is based on contract models
established with the different Health Care Providing Institutions (HCPIs), the cost
differences with the cases-type are determined by this type of characteristics in the
Colombian health system.

Among the limitations of this study was the unavailability of studies conducted in
Colombia allowing to elucidate the actual epidemiological situation generated by
Streptococcus pneumonia in the study population, the unavailability of disease cost stud-
ies, the assumed adjustment of the effectiveness of the vaccines evaluated due to defi-
ciency of the randomized clinical studies, and the unavailability of accurate diagnosis
of patients with Streptococcus pneumoniae in the cases of AOM and pneumonia because
the patients’ diagnosis is usually based on radiological and clinical criteria which often
lead to problems in the actual estimation of the disease caused by an infectious agent.

CONCLUSIONS

It was found that with the alternative PCV13 there would be less AOM, sepsis and
pneumonia cases owing to additional coverage by this vaccine of the serotypes 3, 6a
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and 19a which correspond to 17.32% of the Streptococcus pneumonia distribution in
children under 5 years of age between 2009 and 2011.For meningitis these three sero-
types constitute 10.94% and for sepsis and pneumonia 18.71% of the total serotypes
isolated in Colombia.

If the vaccination is performed with the PCV13 alternative, the deaths in the 2011
children cohort associated with pneumococcal disease would be lower.

The health outcomes not covered by the use of vaccine PCV10, expressed in Colombian
currency (pesos) at the 2012 prices (opportunity cost), range between a minimum and
maximum amount of COP 36,748,072,015 and COP 39,323,670,681, respectively,
with an annual mean between 7,349,614,403 and 7,864,734,136, where 82.9% of this
value represents the productivity loss associate with early deaths, 14.6% the morbidity
cases and in a lower percentage by the sequelae due to their low incidence.

When all the health outcomes are evaluated as prevented cases and take into account
only the vaccines costs, the immunization with PCV13 of the modeled cohort would
be obtained a discounted net benefit ranging between COP 300,705,179,186 and
COP 325,848,596,224, and if the same population were vaccinated with PCV10, the
net benefit would range between COP 263,957,107,171 and COP 286,524,925,543.
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