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Estudos de intervenção

Classificação dos tipos de estudo

Relato de caso ou série de casos

Caso controle/retrospectivo

Coorte/prospectivo

Intervenção
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Estudos observacionais vs. controlados
•  Associação não é igual a Causalidade!

Sullivan	(1990)	Arch	
Intern	Med	

Uso	de	estrogênio	previne	a	morte	

Manson	(2002)	JAMA	

Ops…	

Uso	de	estrogênio	causa	a	morte	
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Desenvolvimento de medicamentos
•  Voluntários saudáveis 
•  Segurança, Farmacocinética, Efeito Fase I	
•  Pacientes 
•  Evidência de efeito, Dose ideal Fase II 
•  Pacientes 
•  Estudos clínicos de intervenção Fase III	
•  Vigilância pós-comercialização 
•  Novas indicações Fase IV 
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Estudos de intervenção não são perfeitos

Estudo ideal

•  Unidades idênticas, 
controladas e substituíveis

•  Tratamentos idênticos
•  Poucos confundidores

Estudo clínico

•  Pacientes são diferentes, 
podem desistir ou não 
concordar

•  Tratamentos não idênticos
•  Muitos confundidores, às 

vezes desconhecidos
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Classificação dos estudos

O investigador 
controlou a 
exposição?

Experimental

Alocação 
aleatória

Alocação não 
aleatória

Observacional Grupo de 
comparação?

Estudo 
descritivo

Estudo 
analítico

Estudo de 
coorte

Estudo caso-
controle

Estudo 
transversal

Sim

Não

Sim

Não

Direção do 
estudo
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Ensaios clínicos de alocação não aleatória
•  Sujeitos a várias fontes de viés (principalmente de 

seleção e pelas intervenções não serem concomitantes 
no tempo).

Médico	 Acaso	
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Tipos de grupo controle

Ausente ou não 
controlado

•  Não há grupo de 
comparação 

Externo

•  Dados ou 
resultados de 
outros estudos

Histórico

•  Pacientes 
tratados 
anteriormente

•  Pacientes, 
doença ou 
tratamentos 
podem mudar 
com o tempo

Concorrente ou 
concomitante

•  São estudados 
simultaneamente

•  Maior poder de 
comparação
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Exemplos de grupo controle

•  Controle concorrente

•  Controle histórico

•  Não controlado
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Tratamento do RN com toxoplasmose congênita
Eichenwald, 

1960 
McAuley, 1994 

101 crianças 44 crianças 

 
Seqüelas severas 

≥4 anos 3,4 anos 
Deficiência visual 60% 63% 

Microcefalia 33% 22% 
Convulsões 81% 11% 

RDNPM 93% 36% 
Deficiência auditiva 15% 0 

 
USO DE 

SULFADIAZINA+PIRIMETAMINA 
POR 1 ANO 
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Como verificar se o efeito da 
intervenção foi devido à intervenção ou 
a uma variedade de condições como 
simples coincidência, comparações 

falsas, mudanças espontâneas do curso 
ou outras causas? 
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Definição
•  Um ensaio clínico controlado é um estudo de intervenção 

no qual uma intervenção é aplicada em um grupo de 
pessoas e o resultado é comparado com um grupo 
similar, sem a intervenção.

•  Investigação prospectiva do efeito relativo de uma 
intervenção terapêutica ou profilática em humanos.
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Comparação com grupo controle

Seguimento e 
desfecho

Alocação e 
intervenção

Seleção e 
inclusão

População 
de estudo

Tratamento 
atual ou 
Placebo

Melhora Não 
melhora

Tratamento 
novo

Melhora Não 
melhora
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Ensaios clínicos autocontrolados

Não 
expostos à 
intervenção

Desfecho Expostos à 
intervenção Desfecho
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Tipos de estudos clínicos controlados 

Paralelo

Cruzado

Fatorial

Grupos (cluster)
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Estudo paralelo
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Estudos de intervenção

Ensaios clínicos com controle cruzado 
(crossover)
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Estudo fatorial

Tratamento A Placebo A
Tratamento B A+B PA+B

Placebo B A+PB PA+PB
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Pré-requisitos para o ensaio ideal
A. Critérios de seleção e inclusão precisos e claros
B. Comparações simultâneas e prospectivas de dois ou 

mais grupos
C.  Intervenção deliberada em um dos grupos
D. Os grupos são recrutados a partir de uma combinação 

de indivíduos HOMOGÊNEOS
E. A alocação para o grupo de estudo ou controle deve ser 

feita de forma aleatória ou probabilística
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População
População alvo 

Ex: Mulheres inférteis 

População acessível 
Ex: Pacientes do sexo feminino  
em sua clínica de infertilidade 

População de estudo 
Ex: Pacientes do sexo feminino  
em sua clínica de infertilidade 
que consentiram em participar 

Adapted from: Portney, Leslie Gross and Mary P Watkins. Foundations of Clinical 
Research: Applications to Practice (3rd ed.) . Pearson Prentice Hall, 2009. 
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Alocação casual ou aleatória
•  O elemento principal é a impossibilidade de  

predição da próxima alocação.
•  Todos os participantes tem a mesma chance de pertencer 

a um grupo ou a outro.
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Vantagens da alocação casual
•  Evita viéses conscientes ou inconscientes dos 

pesquisadores
•  Permite o equilíbrio de fatores prognósticos importantes

•  Aumenta a probabilidade de que os grupos sejam 
comparáveis quanto a características conhecidas ou 
desconhecidas que também possam influenciar o 
desfecho em estudo
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AMI
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Tipos de alocação casual

Simples Estratificada 

Por blocos Adaptativa 
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COMPUTADOR CENTRAL 

Par = tratamento A
Ímpar = tratamento B
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Randomização 
estratificada
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Onde fazer uma lista?

www.sealedenvelope.com
www.random.org

www.randomizer.org
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Pré-requisitos para o ensaio ideal
F.  Mensuração das variáveis da linha de base e do 

desfecho com a mesma qualidade em ambos os grupos.
G. Intervenção 

–  Os controles recebem a mesma intervenção sob o ponto de 
vista de aparência, cor, sabor, etc. (evitar efeitos Placebo e 
Hawthorne)
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Efeito Hawthorne x Placebo

• Efeito da observação sobre 
o sujeito de pesquisa.

Efeito 
Hawthorne

• Efeito de uma intervenção 
sobre o sujeito de pesquisa.

Efeito 
Placebo



24/09/17	

6	

HC Criança Departamento de Puericultura e Pediatria – FMRP USP

Estudos de intervenção

Pré-requisitos para o ensaio ideal
H. Mascaramento (”cegamento”)

–  Ninguém à open-label
–  Só o paciente à single-blind
–  Paciente e investigador à double-blind
–  Paciente, investigador e um terceiro* à triple-blind

* Patrocinador, estatístico, avaliador do desfecho
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Avaliação do mascaramento
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Seguimento
Quanto tempo é 

adequado?

Por que alguns 
foram perdidos?

A perda poderia 
alterar dos 
resultados?

O seguimento foi 
semelhante entre 

grupos?
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Aderência – como medir?
•  Observação direta
•  Medidas químicas de níveis de drogas e metabólitos
•  Monitores mecânicos ou eletrônicos
•  Contagem de drágeas
•  Devolução de frascos usados
•  Diários do participante
•  Telefonemas
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Quantos participantes são necessários para 
o meu estudo?

Quantos tijolos são necessários para se construir uma parede? 
HC Criança Departamento de Puericultura e Pediatria – FMRP USP

Estudos de intervenção

Tamanho amostral
•  O tamanho amostra é suficiente para superar a influência 

de qualquer chance de erro?
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Duas maneiras de estar errado

Erro tipo I

• Eu digo SIM 
quando deveria 
dizer NÃO

Erro tipo II

• Eu digo NÃO 
quando deveria 
dizer SIM
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Possibilidade de desfecho de um estudo 
clínico controlado

 
CONCLUSÃO DO 

ESTUDO 

REALIDADE 
TRATAMENTOS 
NÃO DIFEREM 

(H0=V) 

TRATAMENTOS 
DIFEREM 

(H0=F) 
TRATAMENTOS 
NÃO DIFEREM 
(não rejeito H0) 

Decisão 
correta 

Erro tipo II 
Prob= β 

TRATAMENTOS 
DIFEREM 

(rejeito H0) 

Erro tipo I 
Prob=α 

Decisão correta 
(prob= 1-β=poder) 
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O que deve ser especificado para 
estimarmos o tamanho amostral?
1.  A diferença de proporção de resposta a ser detectada
2.  Uma estimativa de resposta em um dos grupos
3.  O nível de significância (alfa, em geral 5%)
4.  O valor do poder desejado (1-beta, em geral 80%)
5.  Se o teste deve ser uni ou bicaudal
6.  Conhecer como será analisado o desfecho principal do 

estudo
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Pré-requisitos para o ensaio ideal
J.  Ética

–  É ético alocar casualmente pacientes?
–  É ético deixar um grupo sem tratamento?
–  É ético não alocar casualmente os pacientes?
–  É ético alocar os pacientes logo após o diagnóstico?
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Pré-requisitos para o ensaio ideal
K. Segurança

–  Todos os desfechos serão medidos e não somente os de 
interesse

–  Monitoramento externo
–  Análise interina
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Confundimento deve ser antecipado
•  O ajuste para variáveis de confusão é essencial para a 

credibilidade de um estudo.

Exposição Desfecho

Confundidor
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Controle versus Ajuste

Controle

•  Critérios de 
inclusão e 
exclusão, 

•  Randomização 
e cegamento, 

•  Washout

Estudo

•  Adesão 
rigorosa ao 
protocolo

Ajuste

•  Posterior ao 
estudo, na 
análise 
estatística
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Cinco pontos críticos principais da 
metodologia

•  Os critérios de seleção1
•  A intervenção2
•  A alocação dos indivíduos3
•  Acuidade dos indicadores que avaliarão os desfechos4
•  Os aspectos éticos5
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Modos de analisar e expressar resultados 
de estudos clínicos controlados

Variáveis contínuas

• Médias
• Diferenças entre 

médias
•  Intervalos de 

confiança

Variáveis categóricas

• Risco relativo
• Odds-ratio
•  Intervalos de 

confiança
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Modos de analisar e expressar resultados 
de estudos clínicos controlados

•  Risco e Razão de Riscos = Risco Relativo = Ie ÷ Ine 

•  Redução do Risco Absoluto (RRA) = Ine – Ie 

•  Redução do Risco Relativo (RRR) = 1 – RR 

•  Comparação de curvas de sobrevivência
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Modos de analisar e expressar resultados 
de estudos clínicos controlados

•  Número de pacientes a tratar para prevenir um desfecho 
adverso: number needed to treat
– NNT = 1/RRA

•  Número de pacientes a tratar para causar um desfecho 
adverso: number needed to harm
– NNH = 1/RRA

HC Criança Departamento de Puericultura e Pediatria – FMRP USP

Estudos de intervenção
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DEPARTAMENTO DE PUERICULTURA E PEDIATRIA
Faculdade de Medicina de Ribeirão Preto  

Universidade de São Paulo

CONSORT Statement
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Estudos de intervenção
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Parachute use to prevent death and major trauma related
to gravitational challenge: systematic review of
randomised controlled trials
Gordon C S Smith, Jill P Pell

Abstract
Objectives To determine whether parachutes are
effective in preventing major trauma related to
gravitational challenge.
Design Systematic review of randomised controlled
trials.
Data sources: Medline, Web of Science, Embase, and
the Cochrane Library databases; appropriate internet
sites and citation lists.
Study selection: Studies showing the effects of using
a parachute during free fall.
Main outcome measure Death or major trauma,
defined as an injury severity score > 15.
Results We were unable to identify any randomised
controlled trials of parachute intervention.
Conclusions As with many interventions intended to
prevent ill health, the effectiveness of parachutes has
not been subjected to rigorous evaluation by using
randomised controlled trials. Advocates of evidence
based medicine have criticised the adoption of
interventions evaluated by using only observational
data. We think that everyone might benefit if the most
radical protagonists of evidence based medicine
organised and participated in a double blind,
randomised, placebo controlled, crossover trial of the
parachute.

Introduction
The parachute is used in recreational, voluntary sector,
and military settings to reduce the risk of orthopaedic,
head, and soft tissue injury after gravitational
challenge, typically in the context of jumping from an
aircraft. The perception that parachutes are a success-
ful intervention is based largely on anecdotal evidence.
Observational data have shown that their use is associ-
ated with morbidity and mortality, due to both failure
of the intervention1 2 and iatrogenic complications.3 In
addition, “natural history” studies of free fall indicate
that failure to take or deploy a parachute does not
inevitably result in an adverse outcome.4 We therefore
undertook a systematic review of randomised control-
led trials of parachutes.

Methods
Literature search
We conducted the review in accordance with the
QUOROM (quality of reporting of meta-analyses)
guidelines.5 We searched for randomised controlled
trials of parachute use on Medline, Web of Science,
Embase, the Cochrane Library, appropriate internet
sites, and citation lists. Search words employed were
“parachute” and “trial.” We imposed no language
restriction and included any studies that entailed
jumping from a height greater than 100 metres. The

accepted intervention was a fabric device, secured by
strings to a harness worn by the participant and
released (either automatically or manually) during free
fall with the purpose of limiting the rate of descent. We
excluded studies that had no control group.

Definition of outcomes
The major outcomes studied were death or major
trauma, defined as an injury severity score greater than
15.6

Meta-analysis
Our statistical apprach was to assess outcomes in para-
chute and control groups by odds ratios and quantified
the precision of estimates by 95% confidence intervals.
We chose the Mantel-Haenszel test to assess hetero-
geneity, and sensitivity and subgroup analyses and
fixed effects weighted regression techniques to explore
causes of heterogeneity. We selected a funnel plot to
assess publication bias visually and Egger’s and Begg’s
tests to test it quantitatively. Stata software, version 7.0,
was the tool for all statistical analyses.

Results
Our search strategy did not find any randomised
controlled trials of the parachute.

Discussion
Evidence based pride and observational prejudice
It is a truth universally acknowledged that a medical
intervention justified by observational data must be in
want of verification through a randomised controlled

Parachutes reduce the risk of injury after gravitational challenge, but their effectiveness has
not been proved with randomised controlled trials
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Hazardous journeys
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Exercícios

PG em Saúde da Criança e do Adolescente 
USP-RP 
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Estudos de intervenção
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Resultados
•  Densidade de incidência de infecção 

– Nº casos incidentes / 1000 pessoas-ano 

•  Risco Relativo
–  Incidência vacinados / incidência não vacinados

•  Eficácia da vacina: 1-RR

HC Criança Departamento de Puericultura e Pediatria – FMRP USP

Estudos de intervenção
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Articles

2028 www.thelancet.com   Vol 381   June 8, 2013

Role of the funding source
The sponsor helped to design the trial, but had no role in 
data collection, statistical analysis, interpretation, or 
writing of the report. All authors had full access to all 
data. F-CZ, Z-LL, X-LS had primary responsibility and 
the fi nal decision to submit for publication.

Results
Figure 1 shows the trial profi le. 12 385 children were 
assessed for eligibility in January, 2012, of whom 
10 245 (82·7%) were enrolled and randomly assigned to 
vaccine (n=5120) or placebo (n=5125). 9858 (96·2%) 
participants received the second dose of vaccine (n=4915) 
and placebo (n=4943). Blood samples were taken 

immediately before the fi rst dose from 10 218 (99·7%; 
5108 in the vaccine group vs 5110 in the placebo group) 
participants and 28 days after second dose from 
9896 (96·6%; 4949 vs 4947) participants. The pro portion 
of participants who withdrew from the study between 
days 0 and 56 did not diff er signifi cantly between vaccine 
and placebo groups (appendix p 7).

9846 (96·3%) participants were eligible for the 
primary effi  cacy analysis in the per-protocol population 
(4907 in the vaccine group vs 4939 in the placebo group). 
10 226 participants (5111 in the vaccine group vs 5115 in 
the placebo group) were included in surveillance in 
the modifi ed intention-to-treat population. Dropout 
was low during the surveillance period: only 294 of 5111 
(5·8%) participants in the vaccine group and 
268 of 5115 (5·2%) in the placebo group were lost to 
follow-up. The safety analysis population consisted of 
10 240 participants (5117 in the vaccine group vs 5123 in 
the placebo group). Five participants were excluded 
from the safety assessment because they had lost their 
diary cards. For the analysis of immunogenicity and 
antibody persistence we assessed 1219 participants at 
day 56, 1134 at month 8, and 1123 at month 14. 
599 participants who received EV71 vaccine and had 
data for antibody titre at day 56 were included in the 
analysis of batch consistency. Table 1 and appendix p 8 
show baseline characteristics.

Surveillance lasted from March, 2012 to March, 2013, 
during which time 7328 participants had 17 038 episodes 
of illness (appendix p 9). 52 participants had laboratory-
confi rmed EV71-associated disease (appendix pp 10–15). 
51 of these participants were seronegative, with a  base-
line neutralising antibody titre of less than 1:8, and one 
participant had a titre of 1:8 at baseline. 46 (88·5%) of 
the 52 participants were positive in amplifi cation of VP1, 
and phylogenetic analysis showed that all EV71 strains 
were genotype C4 (appendix pp 16–17). Estimated 
vaccine effi  cacy in the per-protocol population was 
90·0% (67·1–96·9) for EV71-associated HFMD and 
80·4% (58·2–90·8) for EV71-associated disease (table 2). 
Estimated vaccine effi  cacy in the modifi ed intention-to-
treat population was much the same as in the primary 
analysis (table 2). Analysis of a modifi ed per-protocol 
population only including participants with baseline 
titre less than 1:8, showed much the same vaccine 
effi  cacy as the normal per-protocol population. Figure 2 
shows Kaplan-Meier cumulative event-free survival 
curves. No diff erence was noted between effi  cacy in the 
fi rst 6 months and 1 year (appendix p 18). Appendix 
pp 19–20 shows analyses stratifi ed by age and centre. 
Antibody and study centre were correlated with risk of 
EV71-associated disease. Appendix pp 19–21 shows the 
effi  cacy adjusted for covariates. Eight  patients in the 
placebo group (modifi ed intention-to-treat population) 
were admitted to hospital for EV71-associated HFMD 
  (including one severe case of HFMD accompanied by 
encephalitis and oral herpes) compared with none in the 

Figure 2: Kaplan-Meier survival analysis of cumulative risk of not having EV71-associated disease
Note, the y-axes are broken. For the modifi ed intention-to-treat population (A) and the per-protocol population 
(B). VE=vaccine effi  cacy. EV71=enterovirus 71.
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Role of the funding source
The sponsor helped to design the trial, but had no role in 
data collection, statistical analysis, interpretation, or 
writing of the report. All authors had full access to all 
data. F-CZ, Z-LL, X-LS had primary responsibility and 
the fi nal decision to submit for publication.

Results
Figure 1 shows the trial profi le. 12 385 children were 
assessed for eligibility in January, 2012, of whom 
10 245 (82·7%) were enrolled and randomly assigned to 
vaccine (n=5120) or placebo (n=5125). 9858 (96·2%) 
participants received the second dose of vaccine (n=4915) 
and placebo (n=4943). Blood samples were taken 

immediately before the fi rst dose from 10 218 (99·7%; 
5108 in the vaccine group vs 5110 in the placebo group) 
participants and 28 days after second dose from 
9896 (96·6%; 4949 vs 4947) participants. The pro portion 
of participants who withdrew from the study between 
days 0 and 56 did not diff er signifi cantly between vaccine 
and placebo groups (appendix p 7).

9846 (96·3%) participants were eligible for the 
primary effi  cacy analysis in the per-protocol population 
(4907 in the vaccine group vs 4939 in the placebo group). 
10 226 participants (5111 in the vaccine group vs 5115 in 
the placebo group) were included in surveillance in 
the modifi ed intention-to-treat population. Dropout 
was low during the surveillance period: only 294 of 5111 
(5·8%) participants in the vaccine group and 
268 of 5115 (5·2%) in the placebo group were lost to 
follow-up. The safety analysis population consisted of 
10 240 participants (5117 in the vaccine group vs 5123 in 
the placebo group). Five participants were excluded 
from the safety assessment because they had lost their 
diary cards. For the analysis of immunogenicity and 
antibody persistence we assessed 1219 participants at 
day 56, 1134 at month 8, and 1123 at month 14. 
599 participants who received EV71 vaccine and had 
data for antibody titre at day 56 were included in the 
analysis of batch consistency. Table 1 and appendix p 8 
show baseline characteristics.

Surveillance lasted from March, 2012 to March, 2013, 
during which time 7328 participants had 17 038 episodes 
of illness (appendix p 9). 52 participants had laboratory-
confi rmed EV71-associated disease (appendix pp 10–15). 
51 of these participants were seronegative, with a  base-
line neutralising antibody titre of less than 1:8, and one 
participant had a titre of 1:8 at baseline. 46 (88·5%) of 
the 52 participants were positive in amplifi cation of VP1, 
and phylogenetic analysis showed that all EV71 strains 
were genotype C4 (appendix pp 16–17). Estimated 
vaccine effi  cacy in the per-protocol population was 
90·0% (67·1–96·9) for EV71-associated HFMD and 
80·4% (58·2–90·8) for EV71-associated disease (table 2). 
Estimated vaccine effi  cacy in the modifi ed intention-to-
treat population was much the same as in the primary 
analysis (table 2). Analysis of a modifi ed per-protocol 
population only including participants with baseline 
titre less than 1:8, showed much the same vaccine 
effi  cacy as the normal per-protocol population. Figure 2 
shows Kaplan-Meier cumulative event-free survival 
curves. No diff erence was noted between effi  cacy in the 
fi rst 6 months and 1 year (appendix p 18). Appendix 
pp 19–20 shows analyses stratifi ed by age and centre. 
Antibody and study centre were correlated with risk of 
EV71-associated disease. Appendix pp 19–21 shows the 
effi  cacy adjusted for covariates. Eight  patients in the 
placebo group (modifi ed intention-to-treat population) 
were admitted to hospital for EV71-associated HFMD 
  (including one severe case of HFMD accompanied by 
encephalitis and oral herpes) compared with none in the 

Figure 2: Kaplan-Meier survival analysis of cumulative risk of not having EV71-associated disease
Note, the y-axes are broken. For the modifi ed intention-to-treat population (A) and the per-protocol population 
(B). VE=vaccine effi  cacy. EV71=enterovirus 71.
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