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Development and Validation of an Economic Model to Evaluate the Disease Burden Associated with
Smoking and the Cost-Effectiveness of Tobacco Control Interventions in Latin America
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Development and Validation of a Microsimulation Economic Model to Evaluate the Disease Burden Associated with
Smoking and the Cost-Effectiveness of Tobacco Control Interventions in Latin America

Objective

To develop a health economic model to estimate:

« The disease burden of smoking in Latin America

 The cost-effectiveness of tobacco control interventions
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Development stage

* A model developed and validated in Latin America

* Model characteristics and input requirements defined taking into consideration
the availability and quality of the epidemiological data in the region

* Designed to meet the information needs of local decision makers

1. Review of existing tobacco economic models (Forty-four studies and seven reviews were
critically assessed).

2. Assess the availability and quality of relevant information to be incorporated in each
country-specific analysis (local epidemiology and cost of smoking related diseases).

3. Survey to health Decision Makers (DM) in order to explore country-specific information
needs when deciding on the implementation and coverage of smoking control
interventions.

4. Decision Makers and decision making/regulatory institutions were included from the
beginning of the project as part of the research team
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Main characteristics

Microsimulation model

Incorporates the natural history, costs and quality of life of the main
tobacco-related adult-specific diseases:

* Coronary (CHD) and non-coronary heart disease

* Cerebrovascular disease

* COPD, pneumonia, influenza,

* Lung cancer and nine other neoplasms.

Main outcomes include (both for the disease burden and cost-
effectiveness analyses): Life years, quality adjusted life years, disease
events, hospitalizations, disease incidence, and disease cost (out-patient
and in-patient).

Visual Basic & Excel
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ABSTRACT

Objective: To describe the development and validation of a health eco- decision makers. It considers all tobacco-related diseases (i.e., heart,
nomic model (HEM) to address the tobacco disease burden and the cerebrovascular and chronic obstructive pulmonary disease, pneumo-
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Table 1 - (A) Acute events, (B) chronic disease states, and (C) causes of death included in the model.

A. Acute events

BE. Chronic
disease states

C. Causes of death

Disease acute events
MI
Non MI CHD event
Stroke
COPD diagnosis
COPD progression
Pneumnonia/Influenza
Cancer diagnosis: lung, bladder, renal, lip/oral/pharynx,
larynx, stomach, esophagus, pancreas, cervical
cancer, leukemia
Smoking behavior events
Performing a quit attempt
Succeeding in a quit atternpt
Relapsing after successful quit attempt
Probability calculation
Disease events:
Baseline Risk in non-smokers (age/sex specific) x
RRsmoking.status
COPD progression:
Baseline Risk in non-smokers (sex and years-in-
previous-stage specific) x RRsmoking.status
Performing or succeeding quit attempt:
Baseline population probability (age/sex specific) X
RR.INTERVENTION
Relapsing:
Risk based on years in former-smoker state (sex
specific)

CHD patient
Post - Stroke
COPD Stage
Lung cancer
Bladder cancer
Renal cancer
Lip/oral/pharynx
Cancer
Larynx cancer
Stomach cancer
Esophagus cancer
Pancreas cancer
Cervical cancer
Leukemia
Smoking status:
Smoker
Former smoker
Mever smoked

MI
Non MI CHD event
Stroke
Pneumonia/Influenza
Non-ischemic CV death
COPD
Lung cancer
Bladder cancer
Renal cancer
Lip/oral/Pharynx cancer
Larynx cancer
Stomach cancer
Esophageal cancer
Pancreas cancer
Cervical cancer
Leukemia
Mortality for all other causes
Probability calculation
Acute events deaths:
Probability of the event x its lethality (age/sex specific)
Mon-ischemic CVD death:
Baseline Risk in non-smokers (age/sex specific) x
RRsmoking.status
COPDx:
Stage specific mortality (sex specific)
Cancer:
Tumor annual specific mortality during the first five years
after diagnosis (except lung cancer: 10 years)
Mortality for all other causes
General population mortality minus the mortality of the
diseases included in the model (sex and age specific)

CHD, coronary heart disease; COPD, chronic obstructive pulmonary disease; CV,cardiovascular; MI, Myocardial infarction; RRINTERVENTION,
relative risk of the intervention (either to improve the probability of performing a quit attemnpt or to improve the success rate of the quit attempt);
RRsmoking.status, disease specific relative risk according to smoking status.
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In each country:

* Data gathering stage:

* Epidemiological data (e.g. smk prevalence, mortality,
incidence, case fatality rates)

* Economic and cost data (e.g. event costs, price elasticity, tax
revenues)

e Calibration
e Validation
e Results
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Results (1):

Calibration

The validation showed adequate internal validity, with all simulated events rates
falling within +10% of the source publications. R? between predicted and observed
values ranged from 0.758 to 0.999. External validation showed an excellent
correlation between published data and model results.
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Figure 1. Calibration: Annual number of
deaths predicted by the model in
Argentina for each age strata compared to
the 2005 Argentinean national vital data
(35) in two selected conditions: (a)
Myocardial Infarction (females); (b)
Kidney cancer (males)

Figure 2. Correlation plot of model
predicted versus reported age specific
deaths in two selected conditions: (a)
Stroke (females); (b) Esophageal cancer
(males). The gradients of regression
lines (y) and the correlation coefficients
(R2) are reported in each graph.
Reference population: Argentina 2005.



External validation

External validation: model results were validated against selected published
epidemiological and clinical studies not used to provide input data.
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External validation showed a high correlation between published data and model results.
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Figure 1. Survival from age 35 for male smokers and non-smokers, and
effect on survival after stopping smoking at age 55. Results of the model
for simulated cohorts of 250,000 subjects. In parentheses, at ages 60,70
and 80, the results are compared to the male cohorts from the British
Doctors study.
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RADIOGRAFIA
DEL TABAQUISMO
EN MEXICO

CADA ANO,
EL TABAQUISMO ES
RESPONSABLE DE

94,033

I
INFARTOS Y

EN TOTAL CADA ANO
SE PIERDEN

1,081,206
ANOS
DE VIDA

16,408

PERSONAS SON
DIAGNOSTICADAS

MUERTE, ENFERMEDAD Y COSTOS
ATRIBUIBLES AL TABACO PARA EL ANO 2013.

118 PERSONAS MUEREN POR DiA DE UN CANCER HOSPITALIZACIONES
en México a causa del tabaquismo. PROVOCADO POR POR ENFERMEDAD POR MUERTE
61,252 MILLONES DE PESOS SON GASTADOS CADA ANO EL TABAQUISMO CARDIACA PREMATURA
para tratar los problemas de salud provocados por el tabaco. ANUALMENTE. Y DISCAPACIDAD
Los resultados que aqui 8 .4 % ’ -~
g eads I ANOS DE VIDA PERDIDOS COSTOS ASOCIADOS
cS?::L?;gZ?:Z:g: zgr REELQESAOSULEASS POR FUMAR CON EL TABAQUISMO
investigadores y
oo puonnceneneeas 83,246
de investigacion e SE ATRIBUYEN AL §21,278,920,180
s, Sop. ree, TABAOUISMO MUERTES | iy
Chile, CO;OP";EE‘ Meéxico POR ANO -5.63 -5.08 -2.19 =-2.29 EPO’C [Er:lerrn;dad Pulmonar Obstructiva Crénica)
i aue = s
:as prolk)abxhdades e PODRIAN SER - . " Tabaquismo Pasivo
;enr;::maasrze:::f;me EVITADAS FUMADORES X FUMADORES '—'i"-‘.
cada una de las "" EE g?r'g:g'asnzc‘é.r’:ss
condiciones asociadas ’ =

con el tabaquismo.

5,074,880,309
PERSONAS QUE i ga’ncer de Pulmén
. . ANUALMENTE ENFERMAN AT $1,792,509,853
M ® G 0 S - 11"69 nispidades Candinces POR MoTIvos ATRIBUIBLES ;':' ;" _vl- ACV[Accwdente Cerebro Vascular)
NFERMEDAL B 10,666 SO0y AL TABACO S ggvmjam
BUIE [ 6,035 Céncer de Pulmén : %%g =

E 5,154

- 4,975

" 3,218

1,730

Otros Canceres

Tabaquismo Pasivo

ACV [(Accidente Cerebro
Vascular|

Neumonia

125,787 EPOC

|[Enfermedad Pulmonar
Obstructiva Crénica)
94,033 Enfermedades
Cardiacas
17,849 Neumonia
13,150 ACV
[Accidente Cerebro
Vascular]
9,613 Otros Canceres
6,795 Cancer
womm  de Pulmén

$61,252,296,177
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MUERTE, ENFERMEDAD Y COSTOS
ATRIBUIBLES AL TABAQUISMO PARA EL ANO 2013

El tabaguismo es la principal causa prevenible de
muerte y enfermedad en el mundo, Cada afo, mas de
cinco millones de rmuerles son  atribuibles al
consumao de cigarros v de seguir las tendencias
actuales, se espera que este ndmero aumnente a 10
millones en el afo 2025, Se estima que el
tabaguismo es responsable de mas de un millén de
muertes anuales en toda América. Su consumo estd
creciendo en forma constante, sobre todo entre los
mas pehres, las mujeres y los jévenes, En México,
apraximadamente el 8% de las mujeres y el 24% de
las hembres son fumadores,

La informacidn que aqui se muestra forma parie de
una investigacion que en México fue coordinada por el
Departamento de Imvestigacion sobre Tabaco del
Instituto Nacional de Salud Pdblica [INSP] y el Centro
Macional de Excelencia Tecnoldgica em  Salud
ICEMETEC] de la Secretaria de Salud de México junto
con el Instituto de Efectividad Clinica y Sanitaria (IECS)
de Argentina, Colaboraron mas de 40 investigadores
y decisores sanitaries de universidades, centros de
investigacion @ instiluciones pablicas de Argentina,
Bolivia, Brasil, Chile, Colombia, México ¥ Perd. Los
resultados se obtuvieron wtilizando un modelo mate-
matico desarrollado por ese grupo de investigacion,
fque fue publicado en la revista cientifica Value in Health
en 2011 (1l Este modelo hace posible estimar las
probabilidades que tienen las personas de enfermar o
marir a causa de cada wna de las 17 condiciones
asociadas al tabaquismo.

En México el labaguismo es responsable de una
importante cantidad de muertes, enfermedad y
costos sanitarios. EL mayer pese estd dade por las
enfermedades cardiovasculares, la enfermedad
pulmonar obstructiva crénica [EPOC] y el cancer de
pulmidn. Su impacte en la martalidad y en la calidad

Pichon-Riviere A, Reynales-Shigematsu L M,
Bardach &, Caporale J, Augustovski F, Alcaraz A,
Caccavo F, Saenz de Miera-Juarez B,
Mufios=Hernandez J A, Gallegos-Rivero V,
Hernandez-Zan Roman E. Carga de Enfermedad
atribuible al Tabaquismo en México. Documento
Técnico [ECS N® 10, Instituto de Efectividad
Clinica y Sanitaria, Buenos Aires, Argentina.
A«[;nstl:- de 2013 lwww.iecs,org.ar).

El documento completo puede obtenerse de:
wwnw.iecs.org.ar; www.controltabaco.mxy
wwwinsp.mx/tabaco

de vida es responsable en forma directa de la pérdida
de 1,081,204 afos de vida y explica el B.4% de todas
las muertes que se producen en el pais cada afo.
Esto representa 43,246 muertes por afo gque
podrian ser evitadas.

El tabaquismeo genera ademas un coste directo anual
de cerca de 61 mil millanes de pesos mexicanos, lo
que equivale al 1% de todo el producto interno bruto
IFIB] del pais y al 11% del monte que México gasta en
salud anualmente. La recaudacidn impasitiva par la
venta de cigarros es de alrededor MENE 30 mil
millones cada afa, un valor que apenas lega a cubrir
el 530% de los gastes directos provocades por el
tabaco en el sisterna de salud,

El eguipe de profesionales que realizd  esta
irmvestigacion espera que los resultados de este trabajo
aumenten |z conciencia sobre el impacto sanitario y
econdmico del tabaquisme y sean una herrarmienta atil
para fque los gobiernos y sistemas de salud puedan
definir medidas mas efectivas y eficientes en la lucha
contra el labaguismao.

Este proyecto colaborativo fue financiado a través de
una serie de subsidios de investigacidn otergados per el
Centro Internacional para el Desarrolle de Canadé
[IDRC), la Red Intermacional de Epidemiologia Clinica
INCLEM Trustl, la Iniciative para la Investigacion
Cardiovascular en paises en desarrallo [IC-Health], la
Asociacion Americana del Cancer, el Instituto Macional
del Cancer de Francia y el Instituto de Investigacion del
Cé&ncer del Reina Unida,

Model to Evalaate the Disease Burden Associsted with Smoking
apd the Cost-Effectiveness of Tobaceo Control Interventions in
Latin America. Vabae in Health 2011
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en Colombia a causa del tabaguismo

RADIOGRAFIA
DEL TABAQUISMO

EN COLOMBIA

MUERTE, ENFERMEDAD Y COSTOS
ATRIBUIBLES AL TABACO
PARA EL ANO 2013.

n
4,23 Billones de pesos son gastados cada afio
para tratar los problemas de salud provecades por »l tabaco,

72 personas mueren por dia

Los resultados que agui se muestran forman parte
de una investigacién colabarative realizads por un
aquipa de més de 40 imestigadores y decsares
santanos en universidades, centros de investigacion
& instituciones publicas de Argenting, Balivis, Brash,

15,9%

26.460

Chvie. Colombia. México y Pers DE TODAS LAS MUERTES MUERTES POR ANO QUE
QUE SE PRODUCEN £N PODRIAN SER EVITADAS

Se utilizd un modeia matematico pars estimar las EL PAIS SE ATRIBUYEN

probeblidades que tienen las perdonas de enfermea: ALTABAQUISMO

0 mone par cada una de las condiciones asociadas
con & labagquismo.

6.619 [FOC (Ent

MUErTES POR [ 2
ENFERMEDADES [l
ATRIBUIBLES AL
CONSUMO DE

TABACO I

""""""""" 3.544 Cancer de Puman

SE ESTIMA

SE ESTIMA

EN TOTAL

------ QuE e et
10.606  CARAANO. 674.262
PERSONAS 50N LT oamLE D ANOS —
AN CANCER 112.891 DE VIDA
J Fn?r::‘mnl?sm = TALTZACIO vzs POR PREMATURA ¥
ANUALMENTE. ENFERMEDAD CARDIACA DISCAPACIDAD

FUMADORES FUMADORES

PERSONAS QUE ANUALMENTE
ENFERMAN POR MOTIVOS ATRIBUIBLES
AL CONSUMO DE TABACO

112.891 Enfermedades
- Cardiacas
EFOC
70299 (Enfermedad Pulmonas Chatnactiva Crdnical

ATV
- 19290 {Accidente Cerebeo Vascular)

I 8.026 Neurmania

I 6.747 Céncer de Puimon

I 3.859 Otros Canceres

ANOS DE VIDA

$ 1,68 Billones
Enfermeadades Cardiatas

$ 859.324.082.659
EPOC (Enfermedad Sulmanar
CObstructam Crivica)

$ 490.839.812.626
Tabaquisma Pasive

$ 481.669.351.497
Otros Canceres

$ 421.007.370.673
ACY (fAcciderite Cerebeo Vascular)
$ 330.047.053.591
Cancer de Pulmon

$ 7.971.089.661
Neumonia

—$ 4,23 Billones—
DE COSTO DIRECTO

EN EL SISTEMA DE SALUD
ATRIBUIBLE AL TABAQUISMO

MUERTE, ENFERMEDAD Y COSTOS
ATRIBUIBLES AL TABAQUISMO
PARA EL ANO 2013

£ tabaqusmo es la principsl causa peevenible de muenta y
enfermedad en el mundo. Cade afo, més de cinco millones de
muertes son atroubles &l consauma de clgarmiios y, de segule
as tondencias actuales, S0 e50er GUR A5te NEMAD sumente &
10 millanes en el afo 2025, Se estima que of tabaquismo es
responsable de mas de un millon de muertes anuales en
toda América



FOLHA DE S.PAULO

* ok Kk

Doengas causadas pelo cigarro matam 357 por dia no pais Brazil
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A cada dia, 357 fumantes ou ex-fumantes morrem no Brasil das principais doencas ligadas ao tabagismo, especialmente enfermidades cardiacas, pulmonares e cancer.

Tratar doencas decorrentes do fumo custa R$ 21 bilhdes anuais as redes de satide ptblica e privada do pais —sem contar o fumo passivo.

Esse valor € cerca de cinco vezes o que o governo federal vai gastar, até 2014, no plano de combate ao crack.

As estimativas sdo de um estudo encomendado pela ONG ACT (Alianca de Controle do Tabagismo)
a Fiocruz e que sera apresentado hoje, em evento de comemoracao do Dia Mundial sem Tabaco.

O trabalho se baseia em dados de 2008 sobre doencas e mortes e, a partir de um modelo
matematico, estima o impacto do fumo e seu custo.

Apesar de o nimero de fumantes no pais ter caido nas tltimas décadas —hoje 14,8% dos adultos
fumam-—, o cigarro é responsavel por 13% das mortes, segundo o estudo.

Essa fatia é equiparavel a das mortes por causas externas, incluindo homicidios e acidentes.

Estima-se que, em 2008, 130.152 pessoas morreram das 15 principais doencas atribuidas ao fumo
(de um total de 150 ligadas ao tabaco). O Ministério da Saide diz que, em 2009, 37,6 mil pessoas
morreram de acidentes terrestres e 52 mil de homicidio.

"A carga é muito pesada. Vocé tem um fator de risco, o fumo, que toma 0,5% do PIB, da sua
riqueza”, diz Mércia Pinto, economista da Fiocruz que coordenou o estudo com um instituto
argentino.

O trabalho avalia quantos anos de vida e de atividade social e produtiva se perdem por conta do
tabagismo.

A estimativa média é que o consumo do tabaco encurte em 4,5 anos a vida de uma mulher fumante
e em cinco anos a vida de um homem. Embora a presenca do cigarro esteja ficando mais forte entre
as mulheres, os homens ainda séo os que mais fumam e que mais adoecem.
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0 PRECO DO CIGARRO

357 brasileiros morrem por dia por fumaren
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morrerem delas; o
nao entra



~ O PRECO DO CIGARRO

357 brasileiros morrem por dia por fumarem ou serem ex-fumantes

I COMO FOI FEITO O ESTUDO
' Foi utilizado modelo matematico,
‘ baseado nos dados de mortalidade
de 2008 e de estudos cientificos

que estimam a probabilidade de
fumantes desenvolverem doencas e

morrerem delas; o fumante passivo
nao entra na conta

DOENCAS E MORTES*

Namero anual estimado de pacientes cujas
doencas sao atribuiveis ao tabaco

Doenga pulmonar obstrutiva cronica [ 317.564

B 157.126

Infarto agudo do miocérdio

Pneumonia - 105.080
Doengas isquémicas do coragao - 102.151
AVC (acidente vascular cerebral) - 75.663
Cancer de pulmao | 23753

CAUSAS DE MORTES ATRIBUIDAS AO TABACO

I 36656

Doenca pulmonar obstrutiva cronica [ 24.756

B 23284

Cardiacas

Cancer (menos pulmao)

Céncer de pulmao B 21906
AVC B 15104
Pneumonia B 8416

MORTES

13% das

mortes por ano .
no pais pedem

ser atribuidas

ao tabagismo

Das 130.152
mortes atribuidas
ao tabagismo, g

73% foram

entre homens

357 pessoas morrem por dia por
serem fumantes ou ex-fumantes

ESTIMATIVA DE ANOS
PERDIDOS DE VIDA
EM DECORRENCIA DO FUMO

Doengas cardiacas

Doenga pulmonar obstrutiva cronica
Cancer (menos pulmao)

Cancer de pulmao

Ex-fumantes 1,32 2,05 AvC

Pneumonia
Fumantes 4,47 5,03

Mulheres Homens

CUSTOS LIGADOS AO CIGARRO, EM BILHOES DE REAIS**

|
-

I

I 1 6 s

1

lo1 R$ 20,7 bi

*0s dados, colhidos em 2008, sio tidos como estiveis nos ditimos anos; foram acompanhadas as doengas mais impactadas pelo tabagismo
**Referentes a 2011, abarcando as redes privada e piblica de sadde Fonte: "Carga das doengas tabaco-relacionadas para o Brasil” (Fiocruz,
Inctitita de Blae tividad Clintes v Canitaris A3 Arosnting AC Y Reacil)
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Levantamento ainda apontou que doencas relacionadas ao tabagismo matam 357 brasileiros

por dia
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Salud / Bajo impacto de las estrategias de los ultimos anos

No bajan las muertes por el tabaco en el
pais: hay 111 por dia

El sistema de salud debe gastar unos 21.000 millones de pesos por aio para tratar las
enfermedades asociadas

Por Fabiola Czubaj | LA NACION
Comenta ﬂ f Facebook 536

a primera radiografia de los dafios que esta

produciendo el humo de tabaco en la salud

de nuestra poblaciéon y en la economia del

pais es preocupante. El tabaquismo sigue
haciendo estragos en la Argentina, a pesar de
medidas como los ambientes 100% libres de humo
gue se han adoptado para contrarrestar esta epidemia.
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Mas notas para entender este tema
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The burden of smoking-related diseases in
Brazil: mortality, morbidity and costs

Estimativa da carga do tabagismo no Brasil:
mortalidade, morbidade e custos

Estimacion de la carga de enfermedad atribuible
al tabaquismo en Brasil: mortalidad, morbilidad

y costos

Pinto MT,
Brazil: mortality,
Epub 2015 Jun 1.

morbidity and costs.
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Abstract

Advances in tobacco control in Brazil can be
reflected in the decrease in prevalence over
the past two decades. Death statistics and the
occurrence of events and direct costs attributable
to tobacco-related diseases have not been
frequently estimated in the country. The goal of
this article is to estimate the burden of smoking
in 2011 regarding mortality, morbidity and
medical care costs of the main tobacco-related

Myircia Teixeira Pinto !
Andres Pichon-Riviere 2
Ariel Bardach 2

Resumo

Os avangos no controle do tabagismo no Brasil
podem ser verificados na reducdo da prevaléncia
nas tiltimas duas décadas. As estatisticas de dbitos,
ocorréncia de eventos e custos diretos atribuiveis
as doencas tabaco-relacionadas ndo sdo estima-
das com frequéncia no pais. O objetivo deste ar-
tigo foi estimar a carga do tabagismo em 2011,
em termos de mortalidade, morbidade e custos da
assisténcia médica das principais doencas tabaco-




SMOKING: %

THE SITUATION IN i
LATIN AMERICA

A SILENT KILLER
AND TAXES THAT SAVE LIVES

1,039 PEOPLE DIE EVERY DAY
because of smoking.

MORE THAN 33 THOUSAND MILLION DOLLARS SPENT EVERY YEAR

to treat health conditions caused by smoking.

SMOKING-
RELATED
DEATHS
PER YEAR




SMOKING-
RELATED
DEATHS
PER YEAR Mexico

8.4%

Colombia

—~ 15.9%

The information shown is part
of a collaborative research
conducted by a team of more
than 40 investigators and health

decision makers from Bolivia
universities, research centers 9.2%
and public institutions from

Argentina, Bolivia, Brazil, Chile, 4,488
Colombia, Peru and Mexico.

-~

A mathemlatical model was \ Argentina

used to estimate thg cha nctles Chile 13.6%

people have to get sick or die -

because of each of the smoking 18.5%
related conditions.
References:
Latin[ﬂlr::-rica’

DEATH RATE Countries
WeEsiLs
YEARS 0L 13.1%

OF ALL

DEATHS ftitntte &

13% { 35 YEARS 379,145

OLDIN DEATHS PER YEAR

LATIN AMERICA THAT COULD BE PREVENTED
ARE ATTRIBUTABLE

TO SMOKING ¢



EVERY YEAR,
SMOKING IS GLOBALLY,
RESPONSIBLE FOR EVERY YEAR

162,028 730,418 9,738,782
] LIFE-YEARS

ARE DIAGNOSED

WITH CANCER INFARCTIONS ARE LOST

DUE TO SMOKING.

DUE T0 SM AND Hos;lleATL(l)ZATlons 4 EDTE% TE HARLY

HEART DISEASE  AND DISABILITY

- 89 782 Heartdisease
- 76 095 COPD (Chronic Obstructive

Pulmonary Disease]

DEATHS DUE
TO DISEASES

CAUSED BY - 56 633 Lung cancer
SMOKING - 56'227 Other cancers
- 43'61 8 Passive smoking (and other causes)
- 33'1 1 2 Stroke (Cerebrovascular accident)

23,676 Pneumonia




More information:

Model description

Pichon-Riviere A, Augustovski F, Bardach A, Colantonio L. for the LatinCLEN Tobacco Research
Group. Development and Validation of a Microsimulation Economic Model to Evaluate the Disease
Burden Associated with Smoking and the Cost-Effectiveness of Tobacco Control Interventions in
Latin America. Value Health. 2011 Jul-Aug;14(5 Suppl 1):S51-9.

McLean S, Barbour V, Wild S, Simpson C, Sheikh A. Models for estimating projections for disease
prevalence and burden: a systematic review focusing on chronic obstructive pulmonary disease. J
Health Serv Res Policy. 2015 Apr 2.

Technical report for each country (www.iecs.org.ar)

Results
Fact sheets & Complete technical reports for each country (www.iecs.org.ar)

Pinto MT, Pichon-Riviere A, Bardach A. The burden of smoking-related diseases in Brazil:
mortality, morbidity and costs. Cad Saude Publica. 2015 Jun;31(6):1283-1297. Epub 2015 Jun 1.
English, Portuguese. PubMed PMID: 26200375
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Impact of Tobacco Tax Increases on Revenues and on the

Social, Economic and Health Burden of Tobacco in Seven

Latin American Countries: a Cost-Effectiveness Analysis in
Argentina, Bolivia, Brazil, Chile, Colombia, Mexico and Peru

Argentina:

Bolivia:
Brazil:
Chile:

Colombia:

Mexico:

Peru:

1) IECS

2) Directorate of Health Economics, National Ministry of Health

3) Clinical Epidemiology Unit, Universidad Mayor de San Andres

4) Fernandes Figueira Institute/Oswaldo Cruz Foundation - Brazilian Ministry of Health
5) Health Economics Department, National Ministry of Health

6) Clinical Epidemiology Unit, La Frontera University - CIGES/UFRO

7) Institute of Health Technology Assessment (IETS), National Ministry of Health
8) National Institute of Cancer

9) Ministry of Health, National Center for Clinical Excellence (CENETEC)

10) Tobacco Research Department, National Institute of Public Health

11) Clinical Epidemiology Unit, Universidad Peruana Cayetano Heredia



Aim: to generate evidence-based-knowledge, at a country-level, to promote and support the adoption

of effective fiscal policies for tobacco control in seven Latin American countries: Argentina, Bolivia,
Brazil, Chile, Colombia, Mexico and Peru.

General objective: to estimate health and economic impacts of alternative tobacco taxation schemes

in seven Latin American countries
Specific objectives:

1. To quantify the disease burden associated with smoking

3. To analyze the impact of raising taxes on cigarettes both on government revenues and on smoking

prevalence.

4. To quantify the effects of the expected reductions in smoking prevalence due to tax increases

(objective 3) in terms of health benefits (such as deaths avoided, life years gained, disease events

averted) and in its health related economic impact (cost of illness avoided, productivity gains)
5. To present a consolidated analysis of the health and economic outcomes

increases can provide enormous benefits in terms of years of life, quality of life, death
and disease avoided, increased productivity and reduced health care costs without
harming local economies. These results will be very valuable to policy makers as they
contemplate increasing taxes on tobacco, which is a unique opportunity to improve
\public health outcomes while producing a net gain to national economies.

(Our hypothesis is that we will show that under all reasonable assumptions tobacco tax \

_/




; QUE OCURRIRIA
S| ARGENTINA AUMENTARA

UN 50%
EL PRECIO DE LOS CIGARRILLOS?

MUERTES QUE
PODRIAN EVITARSE
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WHAT WOULD HAPPEN
IF ALL LATIN AMERICAN COUNTRIES

DECIDED TO INCREASE
THE PRICE OF CIGARETTES BY 50%?

HOW MANY DEATHS COULD BE
PREVENTED PER YEAR?
|F THE PRICE OF CIGARETTES WERE INCREASED BY 50%
&y [ {J &y &y
' i ' TOTAL:
BETWEEN
Argentina Brazil Colombia Peru A4N5D
{8 ({2 < THOUSAND
863 1,698
to v
2,355 4,566
Bolivia Chile Mexico Other Egggggfigggﬂmmm
Latin American Countries LONG TERM SCENARIOS.
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WHAT WOULD HAPPEN
IF ALL LATIN AMERICAN COUNTRIES

DECIDED TO INCREASE
THE PRICE OF CIGARETTES BY 50%?

ECONOMIC

BENEFITS
(in million dollars, 2014)

Colombia

w0274 to
~ g 06l

USD 7,258 01,098 1
to USD 9,688 -
MILLION
DOLLARS

‘ Bolivia

usp 34 to
Between USD 1,385 and usn'75
USD 3,815 million dollars

Other

Latin American
Countries
savings in health costs m;:26$27m
and Chile
USD 5,873 from additional m5;g_’m Argentina
usp

_ w770 to |ECS
tax collection. usn 921
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EXPECTED IMPACT RESULTING
FROM THE INCREASED PRICE

* The price of cigarettes in Latin America is significantly  * Tax collection would increase in 5,873 million
low, compared with other regions worldwide. This dollars [although smoking will decrease,
makes access to smoking easy, specially among significantly).

youngsters. If the price of cigarettes increased by 50%, .
it would still be a cheap product considering international There would be USD 1,385 to USD 3,815 million

standards, but huge benefits could be achieved.
* Annually, 17,000 to 45,000 deaths could be prevented. S AT e Bl vl Ty el

* 453,000 to 1,194,000 healthy life years could be gained. 336,134 deaths in the next 10 years and saving
about 28,000 million dollars in health costs

(for the same period).

dollar savings per year in health costs for diseases
attributable to smoking.

* The following will be avoided:
* 34,379 to 89.327 infarcts and cardiac events.

* 17,606 to 34,550 strokes (cerebrovascular accidents).

* 6,727 to 18,530 new cases of cancer.
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Smoking is responsible of 33,5 billion US dollars in
direct medical costs

| | Latin America

Tobacco Tax
Revenue

Tax collection from cigarettes does not even cover
50% of the direct expenditures caused by smoking in
the health care system

23 [ECS
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Smoking is responsible of $ 1.081.898.801.395 Chilean pesos in

direct medical costs ‘ )| 0:8% of the GDP of Chile
A 11.5% of total health expenditures

Tobacco Tax
Revenue

Tax collection from cigarettes barely covers 75% of the
direct expenditures caused by smoking in the health
care system
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Smoking is responsible of $ 61.252.296.177 Mexican pesos in

direct medical costs ‘ )| 1% of the GDP of Mexico
A 11% of total health expenditures

Tobacco Tax
Revenue

Tax collection from cigarettes barely covers 50% of the
direct expenditures caused by smoking in the health
care system
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Smoking is responsible of $ 2.288.667.838 Soles in

direct medical costs ‘ )| 0:4% of the GDP of Peru
A 8.5% of total health expenditures
\ G T |
| Peru ;

Tobacco Tax -
Revenue

Tax collection from cigarettes covers less than 15% of
the direct expenditures caused by smoking in the

health care system
.;?' IECS
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Smoking is responsible of $ 1.461.084.735 Bolivian pesos in
direct medical costs ‘ ), | 08% of the GDP of Bolivia

A 13.5% of total health expenditures
Tobacco Tax
Revenue

Tax collection from cigarettes covers less than 10% of
the direct expenditures caused by smoking in the
health care system

INSTITUTO DE EFECTIVIDAD
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Empowering healthcare decision makers to achieve regional needs
for tobacco control in Latin America

1. Impact of Tobacco Tax Increases on the Social, Economic and Health Burden from
Tobacco use: a Cost-Effectiveness Analysis in Costa Rica, Ecuador, Honduras, Panama
and Uruguay.

2. Moving forward top priority tobacco control initiatives through evidence packages
and cost-effectiveness evaluations.

Bolivia: Clinical Epidemiology Unit, Universidad Mayor de San Andres

Brazil: Fernandes Figueira Institute/Oswaldo Cruz Foundation - Brazilian Ministry of Health
Chile: Health Economics Department, National Ministry of Health

Chile: Clinical Epidemiology Unit, La Frontera University - CIGES/UFRO

Colombia: IETS, National Ministry of Health

México: Ministry of Health, National Center for Clinical Excellence (CENETEC)

Mexico: Tobacco Research Department, National Institute of Public Health

Peru: Clinical Epidemiology Unit, Universidad Peruana Cayetano Heredia

Ecuador: Ministry of Public Health

Uruguay: CIET, Tobacco Epidemic Research Centre

Panama: ICGES, Instituto Conmemorativo Gorgas de Estudios de la Salud
Honduras: POSAP - UNAH, National and Autonomous of Honduras

Costa Rica: Ministry of Health



OBIJECTIVES

Component “Moving forward top priority tobacco control initiatives through evidence
packages and cost-effectiveness evaluations”.

General objective:

To foster the implementation of effective and top priority tobacco control policies in Latin
America through the empowerment of decision makers and fulfillment of information
needs, summarizing and generating tailored evidence packages, and estimating the impact
and cost-effectiveness in Argentina, Bolivia, Brazil, Chile, Colombia, Mexico and Peru.

Specific objectives:

1. To identify top-priority tobacco control interventions and determine decision makers
information needs regarding the content and format of the evidence packages and cost-
effectiveness analyses.

2. To generate “evidence packages” of 4 to 6 prioritized interventions

3. To generate, among the previous interventions, 2 to 3 cost-effectiveness studies for the
participating countries

-.? IECS

. INSTITUTO DE EFECTIVIDAD
- CLINICA' Y SANITARIA
e




Productivity cost dimensions

Carga das doencas-tabaco relacionadas para o Brasil e impacto econdmica da
politica tributaria sobre desfechos de saude e de produtividade — Custos Indiretos

PAHO - INCA (National Cancer Institute) - Fundacao Oswaldo Cruz (Fiocruz)

e Premature death

edad X , SRVAFERY bl
>~ prob(living)) * Income, * (1+g)] (j
j=i | J 1+r
* Disability

* Absenteeism
* Reduced productivity




Thank you!

Andres Pichon-Riviere MD MSc PhD
apichon@iecs.org.ar




