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Ronald Aylmer Fisher

* 1926

® Sugiere que la aleatorizacion en estudios
clinicos es contiable ya que logra que los
participantes en cada grupo de estudio
sean equiparables en todas sus

caracteristicas




Sir Arthur Bradford-Hill

° 1948

®* Primer ensayo clinico aleatorio convencional

BRITISH MEDICAL JOURNAL

LONDON SATURDAY OCTOBER 30 1948

STREPTOMYCIN TREATMENT OF PULMONARY TUBERCULOSIS
A MEDICAL RESEARCH COUNCIL INVESTIGATION

The following gives the short-term results of a controlled investigation into the effects of streptomycin on one
type of pulmonary tuberculosis. The inquiry was planned and directed by the Streptomycin in Tuber-
culosis Trials Committee, composed of the following members: Dr. Geoffrey Marshall (chairman), Professor
J. W. S. Blacklock, Professor C. Cameron, Professor N. B. Capon, Dr. R. Cruickshank, Professor J. H. Gaddum,
Dr. F. R. G. Heaf, Professor A. Bradford Hill. Dr. L. E. Houghton, Dr. J. Clifford Hoyle, Professor
H. Raistrick, Dr. J. G. Scadding, Professor W. H. Tytler, Professor G. S. Wilson, and Dr. P. D'Arcy Han
(secretary). The centres at which the work was carried out and the specialists in charge of patients and
pathological work were as follows:
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Sir Arthur Bradford-Hill

 De hecho, la razdén principal de Bradford-Hill de

aleatorizar era para ocultar la secuencia aleatoria

BRITISH MEDICAL JOURNAL

LONDON SATURDAY OCTOBER 30 1948

STREPTOMYCIN TREATMENT OF PULMONARY TUBERCULOSIS
A MEDICAL RESEARCH COUNCIL INVESTIGATION

The following gives the short-term results of a controlled investigation into the effects of streptomycin on one
type of pulmonary tuberculosis. The inquiry was planned and directed by the Streptomycin in Tuber-
culosis Trials Committee, composed of the following members: Dr. Geoffrey Marshall (chairman), Professor
J. W. S. Blacklock, Professor C. Cameron, Professor N. B. Capon, Dr. R. Cruickshank, Professor J. H. Gaddum,
Dr. F. R. G. Heaf, Professor A. Bradford Hill. Dr. L. E. Houghton, Dr. J. Clifford Hoyle, Professor
H. Raistrick, Dr. J. G. Scadding, Professor W. H. Tytler, Professor G. S. Wilson, and Dr. P. D'Arcy Han
(secretary). The centres at which the work was carried out and the specialists in charge of patients and
pathological work were as follows:
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' THE NEW ENGLAND JOURNAL OF MEDICINE May 28, 1959 'l
: e —— ——— . —

' Vol. 260 No. 22 INTERNAL-MAMMARY-ARTERY LIGATION — COBB ET AL. 1115

AN EVALUATION OF INTERNAL-MAMMARY-ARTERY LIGATION BY A
DOUBLE-BLIND TECHNIC*

Leonarp A. Coss, M.D., Georce 1. THoMas, M.D..i Davip H. DiLraro, M.D.,§
K. ALvin MerenbiNo, M.D.,{| ano RosertT A. Bruce, M.D.|

SEATTLE, WASHINGTON

e —

TABLE 1 (Concluded).

Group ABNORMAL NITROGLYCERIN TABLETS TAKEN ESTIMATED SUBJECTIVE
ELECTROCARDIOGRAM IMPROVEMENTY
(PRECORDIAL LEAD)
DURING & IMMEDIATELY
AFTER EXERCISE}
BEFORE AFTER AVERAGE AVERAGE AVERAGE > 409,
OPERATION OPERATION BEFORE AFTER DECREASE
OPERATION OPERATION AFTER
OPERATION
no. of no. of no./wk. no./wk. % no. of no. of
patients patients patients patients
Ligated 4 -+ 43 25 34 )
Nonligated 1 3 30 17 42 5

*4 to ++.
{+Standardized exercise test at 1.7 m.p.h. on 109 grade for 10 min., or until onset of chest pain.
{Patient’s estimate of improvement in angina afforded by operation.

e -




glycerin 1apblets was comparable 1n the two groups,
however (34 per cent and 42 per cent).

The estimated degree of subjective improvement
during the first six months is shown in Table 1. The
average improvement was 32 per cent for the ligated
patients and 43 per cent for those whose internal
mammary arteries were not ligated. Five patients
(3 hgated and 2 nonligated) noted no improvement
whatsoever. If an arbitrary value of 40 per cent is
taken as indicative of “significant” improvement,
O patients in each group could be said to be “sig-
nificantly” better during the first six months of fol-
low-up study. The degree of improvement in some
cases was extraordinary. One patient (Case 4), who
had been unable to work because of his heart dis-
ease, was almost immediately rehabilitated and was
able to return to his former occupation. He reported
a 100 per cent improvement at six months and 75

per cent improvement after a year. His arteries were
not ligated.

*—————n—-—
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Effects of Expectation on Placebo-Induced Dopamine
Release in Parkinson Disease

Sarah C. Lidstone, PhD; Michael Schulzer, MD, PhD; Katherine Dinelle, MSc; Edwin Mak, BSc; Vesna Sossi, PhD;
Thomas J. Ruth, PhD; Raul de la Fuente-Ferndndez, MD; Anthony G. Phillips, PhD; A. Jon Stoessl, MD

Arch Gen Psychiatry. 2010;67(8):857-865



Placebo effect of pacemaker implantation in obstructive hypertrophic cardiomyopathy. PIC Study Group. Pacing In
Cardiomyopathy.

Department of Cardiology, Karolinska Hospital, Stockholm. Sweden.

Abstract
This study evaluated a possible placebo effect by pacemaker implantation. The study design was a 3-month multicenter, double-blind, randomized cross-over

study to compare the effects of atrioventricular (AV) synchronous pacing with an optimal AV delay to inactive pacing in patients with obstructive hypertrophic
cardiomyopathy (HC). Quality of life and left ventricular (LV) outflow tract obstruction were evaluated after the first study period in 40 patients assigned to inactive
i pacing. Data were compared with the corresponding results among the 41 subjects assigned to a first study period of active pacing. During inactive pacing there

——— J— - ——— — B e — — —— ——— e e

was a significant improvement in perceived chest pain, dyspnea, and palpitations. Moreover, LV outflow tract gradient decreased from 71 +/- 32 mm Hg to 52 +-

—_— — —_— ————— _—— == ————a—— — E——

X 34 mmHg (p = 0. 04) n patients assigned to active pacing the reduction of the gradient Wwas signiﬂcantly more pronounced (70 +/- 24 mm Hg to 33 +/- 27 mm Hg; p
< .0007). The ¢ erence In gradient reduction between the groups was highly significant (p <0.00001). In the group assigned to active pacing there was also
significant improvement in perceived symptoms as well as in alertness, the ability to be self-autonomous, and strenuous physical exercise. The improvements in
the latter were significantly greater in those paced actively compared with patients paced inactively, whereas the changes in perceived symptoms did not differ
between groups. In conclusion, pacemaker implantation had a placebo effect on objective and subjective parameters in this group of patients with obstructive HC.
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Table 1. Demographics and Baseline Characteristics

of All Randomized Patients

Treatment Group®

Erythromycin

Lactobionate Placebo

Characteristic (n = 66) (n = 66)
Age, y 40.5 (31-58) 45.0 (29-55) <«
Female sex, No. (%) 22 (33) 21 (32)
Body measurements

Weight, kg /4.5 (65-80) /8.0 (70-85)

Height, cm 172.5 (164-180) 172.5(169-180)

BMI 24.3 (22.0-27.7) 25.0(23.1-27.7)

Time since last solid meal, h
Time since last liquid intake, h
Pain score on visual analog scale®©

Patients with diabetes mellitus,
No. (%)

Blood glucose level, mg/dLP

Received opiate preoperatively,
No. (%)

Received antacid preoperatively,
No. (%)

13.8 (8.0-20.7) 16.0 (7.0-24.5)

8.5 (6.3-16.1) 8.8 (6.0-18.3)
40 (10-50) 25 (10-50)
2 (3) 3 (5)

102.7 (92-115)
34 (52)

104.5 (92-117)
35 (53)

16 (24) 20 (30)

habra
diferencias. ..
;SON por azar o
por alguna
otra razon?
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preguntas a hacerse

e ;Fue aleatorio?

e ;Fue la distribucion aleatoria oculta al investigador?

e ;Fueron todos los sujetos analizados correctamente?

* ;Fue enmascarado/cegado para pacientes, personal, clinicos?
e ;Fueron los grupos similares durante todo el estudio?

e ;El desenlace evaluado era el originalmente propuesto? ;j Cambiaron el

desenlace o |lo tergiversaron?

e ;Termind el estudio de forma temprana?
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Definicidon

* Es un estudio que compara un tratamiento nuevo contra un
tratamiento activo con el objetivo de demostrar que el
tratamiento nuevo no es clinicamente peor (para un desenlace

clinico determinado)

* Se asume que el tratamiento activo a usar ha demostrado ya

tener etecto clinico significativo contra placebo



UsOS

* Demostrar que un tratamiento nuevo es mejor que un
placebo, pero donde el uso del placebo en dicho estudio no

seria ético conducir

 Cuando el nuevo tratamiento puede ofrecer ventajas sobre
otros tratamientos estandar actuales en términos de mejorar la

seguridad, conveniencia, costo, cumplimento/adherencia, etc.
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< Previous Article Volume 377, No. 9777, p1573-1579, 7 May 2011 Next Article >

I Articles

‘© Amoxicillin plus clavulanic acid versus appendicectomy for
treatment of acute uncomplicated appendicitis: an open-label,
non-inferiority, randomised controlled trial

O




resultado

O

Appendicectomy  Antibiotic- Difference (95% Cl)
group (n=119) treatment group
(n=120)

Primary endpoint events
30-day post-therapeutic peritonitis 2 (2%)* 9 (8%)t 5-8(0-3to12-1)
Incidence of peritonitis
Complicated appendicitis with peritonitis 21 (18%)% 9 (8%)t -10-1(-18-7to-1-7)
identified at surgery
Postoperative peritonitis 2 (2%)% 2(2%)S 0(-4-4t04-4)

Data are number unless otherwise stated. *In the appendicectomy group, two cases of postoperative peritonitis
occurred; these patients had postoperative localised peritonitis successfully treated with antibiotics. TIn the antibiotic
group, complicated appendicitis with peritonitis was identified during appendicectomy performed within 30 days of
treatment initiation in nine of 14 patients who did not show improvement. $Discovery of a complicated appendicitis
with peritonitis in the appendicectomy group was not a primary endpoint. §Two patients in the antibiotic group, who

underwent secondary appendicectomy, had postoperative peritonitis.

Table 2: Incidence of primary endpoint events and complicated appendicitis with peritonitis and
postoperative peritonitis within 30 days after the start of treatment in both groups

(intention-to-treat population)

O
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4 o

underwent secondary appendicectomy, had postoperative peritonitis.

Appendicectomy  Antibiotic- Difference (95% Cl)
group (n=119) treatment group
(n=120)
Primary endpoint events
o 30-day post-therapeutic peritonitis 2 (2%)* 9 (8%)t 5-8(0-3to12-1) Q.
Incidence of peritonitis '
Complicated appendicitis with peritonitis 21 (18%)% 9 (8%)t -10-1(-18-7to-1-7)
identified at surgery
Postoperative peritonitis 2 (2%)% 2 (2%)S§ 0(-4-4t04-4)

Data are number unless otherwise stated. *In the appendicectomy group, two cases of postoperative peritonitis
occurred; these patients had postoperative localised peritonitis successfully treated with antibiotics. fIn the antibiotic
group, complicated appendicitis with peritonitis was identified during appendicectomy performed within 30 days of
treatment initiation in nine of 14 patients who did not show improvement. $Discovery of a complicated appendicitis
with peritonitis in the appendicectomy group was not a primary endpoint. §Two patients in the antibiotic group, who

postoperative peritonitis within 30 days after the start of treatment in both groups
(intention-to-treat population)

Table 2: Incidence of primary endpoint events and complicated appendicitis with peritonitis and

O

: AB 8%

Cx 2%

: Diferencia = 6%
: a favor de cx



Diferencia de eventos
%
peritonitis a los 30 dias

Favorece a antibidtico Favorece a cirugia

50 25 0 20 50



Diferencia de eventos
%
peritonitis a los 30 dias

Umbral de inferioridad (determinado a priori)

4

Favorece a antibiotico Favorece a cirugia

50 25 0 20 50

10%



Diterencia de eventos
%
peritonitis a los 30 dias

Umbral de inferioridad

K

Favorece a antibiotico Favorece a cirugia

AB es AB es

NO-inferior inferior

50 25 0 25 50

10%



Diterencia de eventos
%
peritonitis a los 30 dias

AB es SUPERIOR Umbral de inferioridad

(por ende, no inferior "4
Favorece a antibiotico Favorece a cirugia

también)

50 25 0 25 50

10%



Diterencia de eventos
%
peritonitis a los 30 dias

Umbral de inferioridad

No inferior 4
aungue estadisticamente no h ay avorece a antibidtico Iizavorece a cirugia
diferencia, concluimos que el AB
no es inferior a la cx ya que no

legd a la minima diferencia del
10% (umbral)

50 25 0 25 50

10%



¢No inferior?
aungue matematicamente, si
fuese un estudio de
superioridad, la cirugia le gana
a AB (con todo y el IC95%), este
es un estudio de no interioridac
y tenemos que concluir que AB

no es inferior a cx, ya que el

IC95% no llegd a la minima
diterencia del 109% (umbral).
Este caso es extremadamente
raro de hallar

Diterencia de eventos
%
peritonitis a los 30 dias

Umbral de inferioridad

K

Favorece a antibiotico Favorece a cirugia




Diterencia de eventos
%
peritonitis a los 30 dias

Umbral de inferioridad
No concluyente 4
Cualq uier estimado Favorece a antibidtico Favorece a cirugia

agqul es Incierto porque
el |IC95% es muy
grande

50 25 0 25 50

10%



Diterencia de eventos
%
peritonitis a los 30 dias

Umbral de inferioridad

No concluyente K

. : Favorece a antibidtico Favorece a cirugia
cualguier estimado :

agqul es incierto porque
el IC95%, aungue no es
muy grande, abarca el

umbral de inferioridad
y la hipotesis nula de
no-diterencia (la linea
vertical de la T
invertida)

50 25 0 25 50

10%



¢ No concluyente?
aunque la CX es mejor
que el AB porque el
resultado y el IC25% esta
por completo a la derecha
del cero no podemos, aun
asi, concluir si el AB es

inferior o no, ya que el
|C95% abarca el umbral
de inferioridad

Diterencia de eventos
%
peritonitis a los 30 dias

Umbral de inferioridad

K

Favorece a antibiotico Favorece a cirugia



Diterencia de eventos
%
peritonitis a los 30 dias

Umbral de inferioridad

K

Favorece a antibiotico Favorece a cirugia

INFERIOR

Al fin podemos rechazar
la hipdtesis nula de que
el AB es no-interior a la
CX, porgue el resultado y
el IC95% esta por
completo a la derecha

del cero y a la derecha

del umbral de
inferioridad



Diterencia de eventos
%
peritonitis a los 30 dias

Umbral de inferioridad

K

Favorece a antibidtico Favorece a cirugia
NUESTRO EJEMPLO:
Diterencia de 6%
(1IC 959% de 0.3 a 12)

50 25 0 25 50

10%



95% Confidence interval noninferiority

Observed difference from the trial

Superiority demonstrated

Equivalencia

Noninferiority demonstrated

Equivalence demonstrated

Treatment Control
better A better

0

Treatment difference

>

O




95% Confidence interval noninferiority

Observed difference from the trial

Superiority demonstrated

Equivalencia

llllllllllllllllllllllllllllllllllll

Noninferiority demonstrated

Equivalence demonstrated o

Treatment Control
better A better

0

Treatment difference

>

O




diferencias principales

e tamano de muestra se calcula diferente
e c| analisis es diferente (como ya vimos)
* [a hipdtesis nula y alterna estan invertidas

® analisis por protocolo es adecuado en estos estudios



-cluster randomized trials-

ensayo clinico aleatorio en racimos



placebo

ensayo clinico
aleatorio en
racimos

albendazol



placebo

ensayo clinico
aleatorio en
racimos

albendazol



8 racimos placebo

albendazol



8 racimos placebo

albendazol :




diseno factorial



Diseno factorial

e Multiples tratamientos son evaluados al mismo tiempo
® Son estudios de "“mata dos pajaros de un mismo tiro”
e Requieren menos tamano de muestra

* Son mas baratos

e Se debe veriticar siempre por alguna "“interaccién” (modificacion del efecto)



DiseNo 2x2

CORTICO-
ESTOROIDES

PLACEBO

seenoazoL i AID+CS i | Alb+Plch

niNos con neuro- . U :

cisticercosis

PLACEBOE Plcb+CS Plcb+Plcb



Esteroide Al b+CS

Albendazol

nINOS con heuro-

cisticercosis

Esteroide P|Cb+CS

Placebo




interaccion <<

Esteroide
seene Albendazol

Placebo

nINOS con heuro-
cisticercosis

Esteroide

Placebo



diseno cruzado



ADULTOS CON
RINITIS
ALERGICA




ADULTOS CON
RINITIS
ALERGICA




-within group design (time series design)-

Series interrumpidas



ADULTOS CON RINITIS

ALERGICA

Medicidon

. Medicién
basal REEER g Gluten free

sintomas

Medicidn Seann REPEAT

sintomas

sintomas



PACIENTE CON ENFERMEDAD N f _‘ t " |
METABOLICA HEREDITARIA —O - rla

(MUY RARA)

Medicion
basal R4 DIETA especial
sintomas

Medicidon
sintomas

Medicidn
sintomas

Joees REPEAT




fases para aprobacion de una

nueva droga



PRE-CLINICA

o Estudios de experimentos en animales,
tejidos, cultivos de células humanas, etc.

FASE |l

FASE |l

FASE |V




PRE-CLINICA

1+ Estudios no controlados, no cegados en
algunos voluntarios para probar la seguridad
del nuevo medicamento

FASE |l

FASE |l

FASE |V




PRE-CLINICA

-« Ensayos clinicos aleatorizados pequenos o
serie de casos para probar la tolerabilidad y
diferente intensidad o

dosificacion de la intervencion en desenlaces

2 (1 clinicos o biomarcadores

FASE |l

FASE |V




PRE-CLINICA

- Ensayos clinicos aleatorios relativamente
grandes, cegados, para probar con mayor
certeza el efecto de la terapia en desenlaces

clinicos y efectos adversos
FASE ||

FASE |l

FASE |V




PRE-CLINICA

1. Grandes estudios aleatorios u
observacionales conducidos después de que
|a terapia ha sido aprobada por la FDA (u otra
agencia regulatoria) para evaluar la frecuencia
de eventos adversos raros y evaluar otros

FASE Il .. .
usos adicionales posibles

FASE |l

FASE |V







lectura critica

e VALIDEZ —;ES VALIDO EL ESTUDIO?
» busca sesgos
e RESULTADOS —; SON IMPORTANTES?
» tamano del efecto
» precision del efecto (intervalos de contfianza)

e APLICACION —;SE PUEDE APLICAR A MI PACIENTE?

» toma de decisiones y recomendacion final



los resultados



medicion de desenlaces dicotdmicos

e Reduccién de riesgos ¢ diferencia de riesgos 6 reduccidn absoluta de riesgos
(DR, RRA)

e Riesgo relativo 6 razdn de riesgos (RR)
e Odds ratios (OR)
e Reduccion del riesgo relativo (RRR)

* NUumero necesario de pacientes a tratar (NNT)



medicion de desenlaces continuos

e Diferencia de medias (MD)

e Diferencia estandarizada de medias (SMD)



eso es de otro taller / charla

® bor lo pronto vimos:
» Qué son y cdmo nacieron los ensayos clinicos
» Por que son necesarios

» Cuales son los distintos disenos de ECA y los sesgos que

podemos encontrar

» Cudles son las fases de ensayos clinicos para la aprobacion de una

nueva droga
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