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Eficacia

de la superioridad a la no-inferioridad




épor que se realizan estudios no-inferioridad?
* Eticas
 Mayor seguridad
* Mayor comodidad
 Eficacia dificil superar
* Tratamientos alternativos o segundas lineas

* Conocer |a eficacia comparada



el mundo al reves o

_—"%‘5 v
f
S —
Gl e Sra

i\ | - o 4
i l,' : ;J‘i'l'l. ,
' Ly ' ' |
!l 'ty a' ‘I?' N !"I‘d:
.l “: hod l VN
l '. ..) (Tars) &
L ﬂl i= .[ ) 1% ] ‘
14 ."l’ nl o, W {
Al ' =
: ) 3

/} e v 4

///// i . 6

) ! | g B .
N W Iy e, ¢

Schumi J and Wittes T. Throug the looking glass; understanding non-inferioty. Trials 2011; 12: 106



écomo se plantean los ensayos?

HIPOTESIS NULA

HIPOTESIS ALTERNATIVA

H(o) H(a)
SUPERIORIDAD C=E E£C
Son iguales Son diferentes

HIPOTESIS “ya no tan” NULA
H(o)

HIPOTESIS ALTERNATIVA
H(a)

EQUIVALENCIA

C#E
Son diferentes

C=E

Son equivalentes

HIPOTESIS “tampoco” NULA

HIPOTESIS ALTERNATIVA

H(o) H(a)
NO-INFERIORIDAD C-E>M C-E<M
La diferencia es mayor de | La diferencia esta en el margen de
lo aceptado NI

Dunnett CW, Gent M. Biometrics 1977; 33: 593-602.
Blackwelder WC. Control Clin Trials 1982; 3: 345-53.




La hipotesis “no nula” es solo la primera sorpresa de
Alicia

esto no ha hecho
mas que empeazar...

Schumi J and Wittes T. Throug the looking glass; understanding non-inferioty. Trials 2011; 12: 106



Comparacion grafica de tipos de estudios

Tratamiento control superior RAR Tratamiento nuevo superior
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Equivalencia terapéutica

La diferencia entre los tratamientos esta
dentro de un margen preestablecido que se
considera clinicamente irrelevante.



Comparacion grafica de tipos de estudios

Tratamiento control superior RAR Tratamiento nuevo superior
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No inferioridad

La nueva intervencidén no es peor que el
control, o mejor dicho, no es
“inaceptablemente” peor que el control.



Tratamiento control superior

Comparacion grafica de tipos de estudios
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3. Study Design Options
e Superiority trial designs

Phase-3 superiority trials can include add-on or substitution comparisons. In the first
case, the investigational drug plus a standard combination regimen is compared to
placebo plus the same standard regimen. In some cases, an experimental drug could be
added to a background regimen of drugs that the participant or investigator chooses from
a list of possibilities.

For substitution comparisons, the investigational drug is substituted for a component of a
standard regimen. This regimen is then compared to the standard regimen.

e Noninferiority trial designs

Noninferiority trials use substitution comparisons as described above. For noninferiority
comparisons, it is important that the contribution of the substituted drug to a regimen’s
overall activity be previously characterized in the population of interest. This is often
referred to as a study’s assay sensitivity. This information should be used to support a
noninferiority comparison and to calculate an appropriate sample size. This will be
discussed further under section III. C. 3., Choice of Control Arms.

US Department of Health and Human Services, Food and Drug Administration and Center for Drug Evaluation and

Research. Guidance for industry: antiretroviral drugs using plasma HIV RNA measurements -- clinical considerations for
accelerated and traditional approval. http://www.fda.gov/CDER/GUIDANCE/3647fnl.pdf (accessed May 1, 2008).




Objetivo

ORIGINAL ARTICLE

NENCL ) MID 3545 NIM.OC FEARUARY 3 20

Fidaxomicin versus Vancomycin
for Clostridium difficile Infection

omas ). Louie, M.D., Mark A. Miller, M.D., Kathleen M. Mullane, D.O.,

Karl Weiss, M.D., Arnold Lentnek, M.D., Yoav Golan, M.D.,

yherwood Gorbach, M.D., Pamela Sears, Ph.D., and Youe-Kong Shue, Ph.D.

STATISTICAL ANALYSIS
The trial was designed as a noninferiority study.
A one-side lower 97,5% confidence interval was
used 1n the analysis of the primary end point,
the rate of clinical cure, with a noninteriority

margin of

OPT-80-003 Clinical Study Group*

-10_percentage points.

If the lower

bounday of the confience limit war within the
10-percentage-point margin, clinical
noninferiority was demostrated. The secondary
end points of recurrence and overall cure, which




Efficacy and Safety of Tenofovir DF
vs Stavudine in Combination Therapy

in Antiretroviral-Naive Patients
A 3-Year Randomized Trial ~ JAMA, July 14, 2004 (292)No.2

The primary objective of this study was
to assess the equivalence pf tenofovir
DF vs stavudine in combination with
lamivudine and efavirenz for the treat-
ment of patients infected with HIV who
were antiretroviral naive as deter-
mined by the proportion of patients in
each regimen with plasma HIV RNA lev-
els of less than 400 copies/mL. The sec-

There was no upper
bound for the predefined Cls because

the study was designed as

a noninferi-

ority trial (ie, equivalence) and the

lower bound of the 2-sided 95% CI for
the difference of the primary end point
(the tenofovir DF group - stavudine

group) was compared with

-10% ﬂo de-
termine noninferiority of tenofovir DF

relative to stavudine.
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1. Oraculo del juicio clinico y la experiencia de pacientes:

Preguntar a médicos y pacientes el grado de eficacia que
estarian dispuestos a sacrificar por los beneficios de un nuevo

tratamiento

2:25 - 2:40 p.m. BREAK

2:40-3:00 p.m.  The perspective of industry: non-inferiority trials for
CAP
Eddie Power

3:00 - 3:30 p.m. How to define an evidence-based non-inferiority
margin with degrees of unavoidable uncertainty
Tom Fleming

Endpoints
Current knowledge of the “treatment effect” in clinical trials of outpatient pneumonia
10:50 — 11:20 a.m. What criteria should be addressed to do a credible non-
inferiority trial and why is this clinically important?
Tom Fleming

11:20 - 11:35 a.m. Q&A Panel

FDA. Public workshop cosponsored with IDSA: Clinical Trial Design for Community-Acquired Pneumonia. January 17,
2008. Crowne Plaza Hotel. Silver Spring.
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2. Oraculo matematico o método Rothmann o0 95%-95%

Conocer M1: efecto control/efecto placebo; IC 95%

Conocer M2: |la maxima pérdida de eficacia clinicamente
aceptable



1. No puede ser mayor que el efecto del control
M1.

Control
Placebo activo
0 5 10 15 20

M1<C

Cancer: Equivalencia 20% supervivencia
Control no lo habia demostrado frente a placebo
Temple, 2008.



2. Debe ser inferior a la diferencia del control con
placebo

Control
Placebo activo
0 5 10 15 20
M1 < (C-P)/2

M1 garantiza que se muestra un efecto superior a 0.



Fidaxomicina vs Vancomicina

p E c
0 46,6 81,3

81,3%-46,6%=34,7% (25,81;43,64%)
<25,81:2= 12,40%

The -10% non-inferiority margin is justified based on data from a review article by Weiss
[Weiss, 2009). The clinical success rates based on the results of tolevamer (a surrogate for
placebo) and vancomycin in two well controlled Phase 3 trials showed point estimates of the
risk difference of 34.7% (95% CI 25.81, 43.64) and 38.6% (95% CI 29.55, 47.73) (Table 16).
Preserving 50% of the treatment difference provides a non-inferiority margin of 12.9% and
14.8%, respectively. Based on this information, a non-inferiority limit of -10% is justified.

Table 16. Non-Inferiority Margin Based on Data from Weiss, 2009

Cure Rates n/N (%)
Study Tolevamer Vancomycin — g[g,f:?:]e (%)
GRERw; 1241266 (46.6) 109/134 (81.3) [25.831‘."473.641
Study 302 113/268 (42.2) 101/125 (30.8) [29.535?'37.731
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Clostridium difficile — Changing epidemiology and treatment options
Tuesday, April 22, 2008, 10:12 - 10:24

Results of a phase lll trial comparing tolevamer, vancomycin and metronidazole in
patients with Clostridium difficile-associated diarrhoea

E. Bouza, M. Dryden, R. Mohammed, J. Peppe, S. Chasan-Taber, J. Donovan, D. Davidson, G. Short for the Polymer
Alternative for CDAD Treatment (PACT) Investigators

Objectives: Clostridium difficile-associated diarrhoea (CDAD) is an increasing nosocomial problem. Treatment with
vancomycin (V) or metronidazole (M) is associated with incomplete response rates, frequent recurrences, and selection
for resistant bacteria. In this study, the safety and efficacy of tolevamer (T) liquid (Genzyme, Cambridge MA), a novel
non-antibiotic toxin binder, was compared to V and M.

Methods: In this double-blind, multicenter (Europe, Australia, Canada) study in adult patients with acute CDAD
appropriate for oral therapy, patients were randomized (2:1:1) to T 9g (3g tid, 14 days), V 500 mg (125mg qid, 10 days),
or M 1500mg (375 mg qgid, 10 days). In the T group, an initial 9 g loading dose was given. Patients were followed for
recurrence 4 weeks after treatment cessation. The primary endpoint was non-inferiority of T vs. V for clinical success,
defined as resolution of diarrhea and absence of severe abdominal discomfort due to CDAD on Day 10.

Results: 528 patients (268 T, 125 V and 135 M) comprised the intent-to-treat population. At enroliment, CDAD was noted
as mild (31%), moderate (43%), or severe (25%), first occurrence (83%) or recurrent (17%), and was similar across the
treatment groups. Clinical success rates were 42% (112/268) T, 81% (101/125) V, and 73 % (99/135) M, indicating
similar success rates in the V and M groups (p =0.153), but a lower T success rate than V or M (p=<0.001 for both
comparators). In patients with CDAD resolution sustained through the end of active treatment, the recurrence rates were
6% for T, 18% for V, and 19% for M. Adverse events were similar across treatment arms.

Conclusmn T dld not meet its prlmary endpomt of non- mferlonty VS. V Overall V and M had srmnlar responses

suggestmg that ﬂora—sparmg drugs may help reduce recurrences. These results confirm those from an identically
designed parallel study performed in the US and Canada (ICAAC 2007; poster 3826).

————m———————)



Fidaxomicina vs Vancomicina

p E c
0 46,6 81,3

81,3%-46,6%=34,7% (25,81;43,64%)
<25,8:2=12,9%

The -10% non-inferiority margin is justified based on data from a review article by Weiss
[Weiss, 2009). The clinical success rates based on the results of tolevamer (a surrogate for
placebo) and vancomycin in two well controlled Phase 3 trials showed point estimates of the
risk difference of 34.7% (95% CI 25.81, 43.64) and 38.6% (95% CI 29.55, 47.73) (Table 16).
Preserving 50% of the treatment difference provides a non-inferiority margin of 12.9% and
14.8%, respectively. Based on this information, a non-inferiority limit of -10% is justified.

Table 16. Non-Inferiority Margin Based on Data from Weiss, 2009

Cure Rates n/N (%)
Study Tolevamer Vancomycin — g[g,f:?:]e (%)
Study 301 124/266 (46.6) 109/134 (81.3) [25.83,‘_":3_64]
CDER Study 302 113/268 (42.2) 101/125 (80.8) 29, 5358:’7 73




3. La inferioridad debe ser clinicamente aceptable
M2

Diferencia del efecto respecto al control:
Diferencia absoluta: infecciosas
Fraccion de la reduccion riesgo: cardiovascular

7. Statistical Considerations

The choice of delta for noninferiority testing should be discussed with the Division prior
to study initiation because one delta is not appropriate for all study designs. In the past,
many noninferiority studies have been powered based on a delta of 10 percent to 12
percent. In most cases, this allowed sponsors to plan studies that would be reasonably
powered and feasible to conduct. Such a delta has been useful when comparing the most
potent component of a three-drug regimen in treatment naive individuals. However, the
sponsor should ultimately attempt to choose a delta based on prior knowledge of the
quantitative contribution of the active control (substituted part of the drug regimen) to the
regimen as a whole. This contribution should be determined in a similar population with
a similar length of follow-up of the proposed study. For noninferiority testing, sponsors
should employ two-sided 95 percent confidence intervals adjusted for multiple
comparisons. If one-sided confidence intervals are used, the alpha should be 0.025.

US Department of Health and Human Services, Food and Drug Administration and Center for Drug Evaluation and

Research. Guidance for industry: antiretroviral drugs using plasma HIV RNA measurements -- clinical considerations for
accelerated and traditional approval. http://www.fda.gov/CDER/GUIDANCE/3647fnl.pdf (accessed May 1, 2008).




Fidaxomicina vs Vancomicina

@ Safari Archivo Edicion Visualizacion Historial Favoritos Ventana Ayuda G @ <> D D) O O Q
®no http://www.accessdata.fda.gov/drugsatfda_docs/nda/2011/2016990rig1s000SumR.pdf
(> m  http://www.accessdata.fda.gov/drugsatfda_docs/nda/2011/2016990rig1s000SumR.pdf ¢ ' Google

6.0 Summary of Clinical Efficacy

Optimer submitted two identically designed Phase 3 trials that were randomized
(1:1), double-blind, multicenter, active-controlled, noninferiority trials in CDAD
patients. Study 003 enrolled subjects in the US and Canada, while study 004
enrolled subjects in Canada, the US, and Europe. Both trials compared 10 days
of fidaxomicin 200 mg po bid to 10 days of vancomycin 125 mg po gid in subjects
with CDAD. Randomization was stratified by prior CDAD episode with two strata:
1) no prior episode in the last 3 months or 2) a single prior episode in the last 3
months. Note that the applicant for the purposes of the study protocol

has used the term C diff infection (CDI), however this implies the infection could
be extra-intestinal, which is not what was studied. Historically, the Agency has
used CDAD, as noted in the Vancocin capsule label, as well as in the Warnings
section of other antibacterial product labeling. Therefore, the review team has
agreed that CDAD should be used instead of CDI.

The applicant has provided justification for a 10% noninferiority margin for clinical
cure at the end-of-treatment (EOT) visit. The statistical reviewer, with some
modifications to the historical information used to evaluate the historical evidence
of treatment effect, has concurred that a 10% NI margin can be justified for this
endpoint.

As discussed above, the primary outcome was clinical cure at the EOT visit (Day
10-11) and was defined as subjects who required no further treatment for CDAD,
had a frequency of unformed stools of 3 or fewer for two consecutive days, who
had a marked reduction in the number of unformed bowel movements and who
had residual mild abdominal discomfort, or in subjects who had a rectal collection
device, had a decrease in the volume of diarrhea of 75%. Clinical failures were
subjects who required additional CDAD therapy. The primary analysis population
was the modified intent-to-treat (mITT) which included the group of randomized
subjects with CDAD confirmed by > 3 unformed bowel movements in the 24
hours prior to randomization and a positive toxin assay who received at least one
dose of study medication.

During the review of CRFs, the medical officer noted some subjects who were
declared cures by the applicant who were not felt to be cures because they had

/.




Comparacion grafica de tipos de estudios

Placebo superior RAR Tratamiento nuevo superior




Valores utilizados

FDA 1992 Comité Asesor Cardio Renal: recomendé la mitad del efecto del
tratamiento estandar como margen de no inferioridad para nuevos
tromboliticos

FDA Oct 2002: Guidance for Industry Antirretrovirales:

10-12% (RAR) del % pacientes con carga viral indetectable

FDA: Antiinfecciosos, delta modulable segun la tasa de respuesta



Babinchak T. T1G 50mg/12h Infeccion 15%
CID 2005;41(supp! | IMI 500mg/6h intraabdominal
5):S354-67.
CID 2005; 41:|TIG 50mg/12h PPBc 15%
S341-353. VAN 1g+AZTREONAM
2g/12h
Arbeit. CID Daptomicina 4mg/Kg/d PPBc 10%
2004;38:1673-81. VAN,OXA;CLOX;NAFCI;FLUCL
OX (+AZT;+METRO)
Jauregui LE. Dalbavancin vs Linezolid PPBc 12,5%
CID 2005;41:1407-15
Fowler. N Engl J Med | Daptomicina 6mg/Kg/d Bacteriemia 20%
2006:355:7: 653-665. | Penicilina anti-Sth o VANCO St.aureus
Endocarditis
St.aureus




2.3 Clinical efficacy

» Ceftaroline has been shown to be as effective as (non-inferior to) standard

comparator treatments in clinical trials.

CSSTIMITT population

cSSSI 10%

CANVAS 1' 86.6% (304/351) 85.6% (297/347) 1.0(-4.2,6.2)
CANVAS 2° 85.1% (291/342) 85.5% (289/338) 0.4 (-5.8,5.0)
CANVAS 1 & 2° 85.9% (595/683) 85.5% (586/685) -0.3(-3.4,4.0)
RATT -~ Mocad ingerion 0 Troat
'Corey RG et al. Abs & Fostar (-1515a, 48th ICAAC / 46¢h ISDA 2008
“Baculk Teral Abs & Paster #P-1782. ECCMID 2005
* Corey RG et &\ Cnical infectious Diseasas 2010; 51 (6): 641-650
0
CAP MITTE population CABP 10%
Difference
Trial Ceftaroline Ceftriaxone 1g (95% Ci)
FOCUS 1 B83.8% (244/281) 77.7% (233/300) 6.2(-0.2,12.6)
FOCUS 2 81.3% (235/289) 75.5% (206/273) 59(-1.0,12.7)
FOCUS1&2 B82.6% (479/580) 76.6% (4389/573) 6.0(14,10.7)
BATY - MxMSed ferton O Froa! Evauble

File TM &t al. Chinical infactious Diseasas 2010; 51 (12): 1395-1405



El valor medio de una medida no es el real

Todos los valores que engloba el 1IC95% de la
diferencia deben estar POR ENTERO, dentro del
limite de no-inferioridad.



Table 2. Clinical cure rates at test of cure.

Proportion of patients (%)

Patient subgroup Moxifloxacin arm  Comparator arm 95% CI
Intent-to-treat population 293/368 (79.6) 306/365 (83.8) —-97t014
Per-protocol population, by PSI
All 253/291 (86.9) 250/278 (89.9) —-8.11t02.2
PSI Il 110/122 (90.2) 105/111 (94.6) -116t01.9
PSI IV 120/138 (87.0) 120/134 (89.6) -9.3t0 56
PSIV 23/31 (74.2) 25/33 (75.8) —23.2 to 21.1
PSI IVV 143/169 (84.6) 145/167 (86.8) -9.0t0 5.8
Patients with microbiologically documented CAP
All 114/127 (89.8) 110/123 (89.4) —-6.2 t0 8.3
Pneumonia due to atypical organisms® 39/41 (95.1) 41/45 (91.1) —-8.3 to 14.1
Pneumococcal pneumoniab 69/77 (89.6) 74/85 (87.1) —-9.1 to 10.1
Patients with microbiologically valid CAP
All 45/54 (83.3) 46/54 (85.2) —-15.41t0 11.8
Streptococcus pneumoniae-positive culture® 27/32 (84.4) 38/45 (84.4) —-20.0t0 12.0
Bacteremia (due to any organism) 15/20 (75.0) 18/24 (75.0) —40.3t0 24.8

Torres A. Efficacy of Moxifloxacin in CAP. CID 2008;46(15 May):1499.






Analisis de los resultados

Superioridad: Analisis intencidn tratar o segun aleatorizacion:
Las pérdidas no se deben al azar
Garantizar la comparacion de los grupos

Dificulta las diferencias

No-inferioridad: Analisis por protocolo o de casos validos:
Aumentan las diferencias

Dificulta la conclusion de que son iguales

Ambos y detectar causas de las diferencias si las hay



Problemas de los ensayos No-inferioridad

1. Falta de HESDE (Historical
evidence of sensitivity to drug

effects) (ICH E-10)

HESDE cannot be determined for many symptomatic treatments, where well-designed and
conducted studies often fail to distinguish drug from placebo (e.g., treatments for depression,
anxiety, insomnia, angina, symptomatic heart failure, symptoms of irritable bowel disease,
and pain). In those cases, there is no reason (o assume that an active control would have
shown superiority to a placebo (had there been one) in any given NI study, and NI studies of
drugs for these treatments are not informative. This is also true for some outcome

effectiveness findings, such as secondary prevention of cardiovascular disease with aspirin

and post-infarction beta blockade. In the case of aspirin, the largest placebo-controlled trial
(AMIS, the Aspirin Myocardial Infarction Study; see Example 3) showed no effect of aspirin

at all, even though other trials all favored aspirin. Similarly, of more than 30 post-infarction
beta-blocker trials, only a small number showed significantly improved survival or other
cardiovascular benefit.




Problemas de los ensayos No-inferioridad

2. Asuncion de la constancia del efecto
Bioscreep

Bioscreep en antiinfecciosos

Technoscreep



Riesgos de asumir la eficacia historica
Poblacion, criterios inclusion, tratamientos previos

eMortalidad post-IAM por betabloqueantes esta
modificada por nuevos tratamientos (hipolipemiante,
antiplaquetarios) o procedimientos (angioplastia)

eEfectos IECAs en ICC esta modificado por uso rutinario de
betablogueantes o antagonistas aldosterona.

eTrombolitico por el momento en el que se hace

Temple RJ. FDA Experience and Perspective on Non-Inferiority Trials. FDA Workshop on CAP. January 18, 2008.

En ausencia de placebo, no se sabe si el nuevo
farmaco tiene eficacia en absoluto.

Lasagna, L. Eur J Clin Pharm 1979;15:373-374.



Resultados de eficacia clara:
Heparina TVP
UTI
Leucemia aguda, Ca testicular
Betaagonistas broncoespasmo
Profilaxis asma con corticoides
Tromboliticos IAM

Para la mayoria de los tratamientos sintomaticos, no se ha visto
efecto en EECCs:

Ansiedad Sintomas ICC

Depresion Angina

Insomnio GERD reflujo gastroesofagico
Rinitis alérgica Sindrome intestino irritable

Profilaxis asma Dolor

Temple RJ. FDA Experience and Perspective on Non-Inferiority Trials. FDA Workshop on CAP. January 18, 2008.



Problemas de los ensayos No-inferioridad

3. Falta de sensibilidad

sy, ARCHIVES OF
| g ) OTOLARYNGOLOGY—
\&«/  HEAD & NECK SURGERY

Volume 124(8) August 1998 pp 879-885

Homeopathic vs Conventional Treatment of Vertigo:
A Randomized Double-blind Controlled Clinical Study

Weiser, Michael MBChB; Strosser, Wolfgang MD, MBChB; Klein, Peter MSc




Nuevas aproximaciones

Disenos adaptativos
Objetivo
Tamafo muestral

M2 flexibles

Disenos combinados



Ensayos, objetivos, variables mixtas

A Death, Myocardial Infarction, or Refractory Ischemia through Day 9

Cumulative Hazard

No. at Risk
Enoxaparin

Fondaparinux

0.06+
0.05+
0.04+
0.03+
0.02

0.014

Hazard ratio, 1.01 (95% Cl, 0.90-1.13)

Fondaparinux

Enoxaparin

0.00
0

T T

1 2 3 4 5
Days

10,021 9954 9824 09724 09652 9593 0550 9515 9470
10,057 99386 9836 0752 0684 9628 0589 0541 9510

The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Comparison of Fondaparinux and
Enoxaparin in Acute Coronary Syndromes

The Fifth Organization to Assess Strategies in Acute Ischemic Syndromes
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B Major Bleeding through Day 9

Cumulative Hazard

No. at Risk
Enoxaparin

Fondaparinux

0.049 azard ratio, 0.52 (95% Cl, 0.44-0.61)
P<0.001
0.034
Enoxaparin
0.024
Fondaparinux
0.01+
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Days

10,021 9979 93871 0774 09682 9625 0575 09527 09478
10,057 10,028 9951 9884 9838 9796 9773 9738 9709

Eficacia:
5,8 frente 5,7

Hazard Ratio 1,01 (0.90-1.13)

Seguridad: 2,2% frente 4,1%
Hazard Ratio 0,52 (0,44 a 0,61)




A Primary Efficacy at 9 Days

No. of Interaction
Characteristic Patients Percentage of Patients with Event Hazard Ratio P Value
Enoxaparin  Fondaparinux
Age L
=65 yr 12,261 6.8 6.6 —
<65yr 7,814 4.0 44 —t 0.25
Sex
Male 12,379 6.0 5.8 —B—
Fernale 7,699 5.3 547, —r 0.43
Creatinine
At or above median 11,124 6.4 5.9 ——
Less than median 8,871 49 5.6 - 0.07
Heparin at randomization
Yes 3,566 6.5 7.1 —_—T
No 16,512 5.6 5.5 0.43
Revascularization in 9 days
Yes 7,372 9.6 9.9 —-—
No 12,706 AL 3.3 —i— 0.47
Catheterization laboratory in center
Yes 14,023 5.9 6.0
No 6,050 5.4 5.1 —:t 0.43
T T T 1 T 1T T 1 T T T 1
02 04 06 08 10 12 14
- Fondaparinux Enoxaparin
Better Better
B Major Bleeding at 9 Days
No. of Interaction
Characteristic Patients Percentage of Patients with Event Hazard Ratio P Value
Enoxaparin  Fondaparinux
Age
=65 yr 12,261 5.5 A7) ——
<65yr 7,814 2.1 14 —.— 0.11
Sex
Male 12,379 el 20 ——
Fernale 7,699 5.5 245 —a— 0.07
Creatinine
At or above median 11,124 47 2.4 ——
Less than median 8,871 34 1.9 —— 0.71
Heparin at randomization
Yes 3,566 5.0 3.0 —_—
No 16,512 4.0 20 e B 0.35
Revascularization in 9 days
Yes 7,372 6.0 4.2 —a—
No 12,706 3.0 1.0 —— <0.001
Catheterization laboratory in center
Yes 14,028 5.0 2.6 ——
No 6,050 23 1.2 —— 0.88
T T T 1 T T T — T T 1
02 04 06 08 10 12 14
- B —
Fondaparinux Enoxaparin
Better Better




Los estudio de NI se han constituido como ensayos de referencia:
-Pueden mostrar superioridad
-Tienen connotacion clinica

m The European Agency for the Evaluation of Medicinal Products

Evaluation of Medicines for Human Use
London, 27 July 2000
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COMMITTEE FOR PROPRIETARY MEDICINAL PRODUCTS
(CPMP)

POINTS TO CONSIDER ON SWITCHING BETWEEN SUPERIORITY
AND NON-INFERIORITY




STATISTICAL ANALYSIS
The primary efficacy analysis was based on the
intention-to-treat approach, with the use of data
from all patients who underwent randomization.

Firstthe noninferiority of nosaconazolg as com-
pared with fluconazole or itraconazole therapy
was assessed. For our study, the incidence of prov-
en or probable invasive fungal infection was as-
sumed to be 8% or less with fluconazole or itra-
conazole prophylaxis.® Therefore, using a cutoff
level of significance of 4.87% for the final analy-
sis (in order to account for the interim analysis),
we calculated that if the upper bound of the
95.13% confidence interval (hereafter called the
95% CI) for the difference between the incidence
of proven or probable fungal infection for posacon-
azole and that for fluconazole or itraconazole
was less than 4%, noninferiority would be dem-

onstratedand.the superigrityof posacanazole

<averflucanazalegritaconazaletherapyconld be
assessed.. The superiority of posaconazole would

be established if the upper bound of the same
95% CI was negative. This two-step analysis al-
lowed for an overall type 1 error rate of 0.05. We
used the Kaplan—-Meier method to evaluate time
to death from any cause, time to death related to
fungal infection, time to proven or probable fun-
gal infection, time to first use of empirical anti-
fungal therapy, and survival free from proven or
probable invasive fungal infection. The survival
benefit was assessed with the chi-square and log-
rank tests. All analyses except the noninferiority
analysis were based on two-sided P values, with a
two-sided P value of less than 0.05 considered to
indicate statistical significance. The numbers of
patients who would need to be treated to prevent

one fungal infection and one death (numbers
needed ta rreat]l were calenlated ac described nre-

Proven or probable invasive fungal infections oc-
curred during the treatment phase in 7 of the 304
patients (2%) in the posaconazole group and in
25 of the 298 patients (8%) in the fluconazole or
itraconazole group (absolute reduction in the
posaconazole group, —6%; 95% CI, -9.7 to -2.5;
P<0.001). The superiority of posaconazole over
fluconazole was confirmed in a post hoc analysis
limited to centers at which fluconazole was used
as the comparison study drug (see the Supplemen-
tary Appendix, available with the full text of this
article at www.nejm.org). We estimated that 16 pa-
tients would need to be treated with posaconazole,
as compared with fluconazole or itraconazole, in
order to prevent one invasive fungal infection.

During the 100-day period after randomiza-
tion, 14 of 304 patients (5%) in the posaconazole
group had a proven or probable fungal infection,
as compared with 33 of 298 patients (11%) in the
fluconazole or itraconazole group (P=0.003). The
mean (+SD) time to invasive fungal infection was
41+26 days in the posaconazole group and 25+26
days in the fluconazole or itraconazole group.
Kaplan-Meier analysis of the time to invasive
fungal infection showed a significant difference
in favor of posaconazole (P=0.003) (Fig. 1A).
Table 2 lists the causative pathogens of invasive
fungal infections that occurred during the treat-
ment phase; aspergillus was the most common.
There were significantly fewer cases of aspergil-
losis associated with posaconazole prophylaxis
than with fluconazole or itraconazole prophylaxis
(2 [1%] vs. 20 [79%], P<0.001).

CLINICAL SUCCESS OR FAILURE
Rates of clinical success or failure and the reasons

for clinical failure are listed in Table 3. Of the
3N4 natients in the nagacnnazale oronn. R1 (279

Cornely OA. Posaconazole vs. Fluconazole or Itraconazole Prophylaxis in Patients with Neutropenia. N Engl J Med 2007;356:348-59.



Cambio de objetivo

No-inferioridad <:: Superioridad

Analisis de los datos AIT y PP
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Tratamiento control superior =A% RAR Tratamiento nuevo superior
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Reporting of Noninferiority

and Equivalence Randomized Trials
An Extension of the CONSORT Statement

Cilda Piaggio, PhD

Diana R. Elbourne, PhD
Douglas €. Altman, DSe
Stuart J. Pocock, PhD
Stephen J. W. Evans, MSe
for the CONSORT Croup

HE CONSOLIDATED STAN-
dards of Reporting Trials
(CONSORT) statement was
developed to alleviate the
problem ol inadequate reporting
of randomized controlled trials
(RCTs)."* which has been associated
with biased treatment effects.”” The
statement comprises evidence-based
recommendations for reporting
RCTs, including a Mlowchart of par-
ticipants through the trial.
CONSORT's primary [ocusis on par-
allel group trials,"” aiming to identily
treatment superiority il it really exists.
Most CONSORT recommenclations ap-
ply equally well to other trial designs,
but some need adaptation. Herein we
extend the CONSORT recommenda-
tions to noninferiority and equiva-
lence trials. First, we explain the ratio-
nale for and key methodological
features of such trials. Second, we con-
sider how commonly noninferiority and
equivalence trials are published and
provide empirical evidence about their
quality. Last, we present an adapted
CONSORT checklist for reporting non-

See also pp 1147 and 1172.
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The CONSORT (Consolidated Standards of Repor
cluding a checklist and a flow diagram, was devel
prove thair reporting of randomized controlled tri
on individually randomized trials with 2 parallel gif
sible superiority of one treatment compared with
extended to other trial designs. Noninferiority an
methodological features that differ from superior
ticular difficulties in design, conduct, analysis, and
the rationale for such trials occurs frequently, thos|
specifically as noninferiority or equivalence trials
the medical literature. The quality of reporting of t{
often inadequate. In this article, we present an ad
list for reporting noninferiority and equivalence t
tive examples and explanations for those items aj
CONSORT checklist. The intentis to improve repo
equivalence trials, enabling readers to assess the v,

conclusions.
JAMA 200629571192 -1160

inferiority and equivalence trials and
give illustrative examples (and further
claboration) for those items that have
been amended.

For convenience, we will refer to  comparison
treatments and patients, although we  tencalled a
recognize that not all interventions A noninl
evaluated in RCTs are technically treat- — mine whetl
ments and the participants in trials are
not always patients. Author Affillat

vlce'.Cr;up.Oe

Reszarch,'Wor!

Ratlonale for Noninferlority 2ertand Br A1
or Equivalence Designs Schoalof Hygler
Most RCTs aim to determine whether  £524me 214 P4
one intervention is superior to an- Co"zpfondr’gd
other. By contrast, equivalence trials” [ iR
aim to determine whether one (typi-  (paggropsuho
©2006 Amerfcan Medical A

cally new)
cally simila
1sting treaty
to the treal

]
Table. Checklst of Items for Reporting Norinfertority or Equivalence Trals (additions or 2Madtfications to the CONSORT Checkdist are Shown

n Itallcs)
Paper Section and Topie tern Number Desonptor (Adapted for Noninfericrity or Equivalence Trials)
Ttl= and abstract 1* Han Fcr;i:fnl wers alocated 1o mensmntions fag, “random dlboation,” randomeed,”
or “randomly assignad”), spacijing shat tha dnal & a nonnfaronty or equivalance ).
ntredustion

Baackground 2¢ Soientific background and esplonaticn of mbicrale, mauding e mfonale for using a

nonrfenonty or aquikdance desion.
v Highikt f ing fovicri
‘articiperts 3* ighilty ariteria for partioipants (detaing whather parficipants i tha nonnferionty or
euivalence il are sniler fo $1oss 1 avry o that astabishad effcacy of the
rafarence frantmend] and the sattings and looations where the dota were oclacted.

M=rentions 4+ Precize detais of the interverticrs mended Jor eech greup, datalng whether e
rafarence fraatment 1 tha nonnfanonty or equivalence il is idantical for very smitdy)
in ki sy lisis) ihak asinbiahad slfanay erd how and when thoy were asiualy
odminstemd.

Chpctives 5* Specifc chipctives and hypothesas, incluiding the Fypothess concerning noninferionty or
eqguvalence.

Cutcomes G* Clsarty defired pamary and sscondary cutoome meosures, detading whather tha
outcomes n the nonrnfenonty or ralance il ova idantical (or very simlar] fo
thosa in any trial(s) that esta effcacy of tha referance feadmant and, ‘shen
eppécable, any mathods usad to enhancs the qudity of measurements (eg, multple
cbesrations, traning of assessors)

Sample sze T Haw e sze eas determined, detaling whether £ wos catuinted using 2
nonrvennonty or aquikdance antanon and spaafyng tha margn of ralence with
tha raticnala for its chaica. Wihan applicable, explanation of ary imenm aralyses and
stopping ndes (and whethar relntad $o 2 nonnfenonty or agquvalence fypothess).

Randormization

Saquence ganeration a8 Method uzed to ganarate the random dlecation sequance, including details of any
restriction (eg, blocking, stratifcation).

Alocation occrcealmant 0 Mathzd used to implement the random alocation saquence fag numberad contairers or
certral falephons), clrfying whether tha sequancs was conoaslad untilintenvertions
were assignad.

Implementation 10 Who ganamted the alccaticn sequancs, who enrdied perticiparts, and who assigned
participars io thar groups.

Binding (masking) 1 Whethar or not paticipants, those administanng the interverticns, and those assessng
tha cutcomes were bindad to group assgrment. When rdevant, how the success of
binding was eabitad.

Statistiod mathods 12+ Statistical methods usad to ocuvrpueﬂ?oups for pamary outcoms(s], specifing whatfer
@ 1- or 2-sidad confdanca mterval approach was usad. Methods for nd,:lib:rnl
anclyses, such as subgroup analyses ond adjusted andyses.

Razuits

Participert flow 13 Faw of partciparts through each stage [a o is strongly recommendad).
Spadticaly, for aach group report the numbers of particants randomly assignad,
reosivng intendad treatment, oomplsting the tral protoocd, and yaed for
primary cutoome. Dascribe protooc! deations from tnal as planred, togethar with
reasons.

RAscrutment 14 Detes defning the panods of recnutment and fdlossup.

Bassire data 15 Easaine demogrephic and clinical charactenistics of aach group.

Nurbears arahzad 16* Numnber of particpants (dencminated in each group included in each anadysis and
whether “ntantion-fo-teat” andlor mg-e anayses weve conducted. State the
resuits in abeokte numbars when feosibls (eg, 10720, not 50%).

Cutoomes and sstimabicn 1w For each primary and ssocndary outcome, a summarny of resuks for each group and the
estimated efiact sze and its preciscn (eg, 95% corhdence interal) For tha
outcomas) for which noninferionty or aquirdance is hypothasiaad, a figure showng
confdence nfervals and margns of aquikdence may Le usafy,

Ancilary analgses 18 Address mubiplicity by reporting ary other anakgsss parformed, including subgroup
anclyses and adusted andyzes, ndicating thoee praspadtind and thoes esploratory.

Adversa everts 10 Al mperant adverze evmnts or sde effects in sach msention group.

Commeant

Infarpretaticn a0 Interpretation of the resuts, takang Mo account the nonnfenonty or aquivalance
Frypothesis and any other trid hypotheses, sources of potertial bias or mprecision
anvd the dangers associnted with mubiplcity of analysss and outcames.

Gereralzahilty 21 Ganarakzabity fextemal validity) of the trid findings.

Cremrall evadencs 22 Ganaral ntarpestation of tha resubs in the comtext of curment svwdance.

*Exparzion of camespandng Hem cn CONSORT chedkd. >+
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Lack of FDA Guidance Impedes Anti-infective Drug Development

] €A http:/ /www.idsociety.org/newsArticle.aspx?id=5510 & ~ Q- Non-inferiority tria
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Meeting Info on the

Waves of uncertainty are rippling through the pharmaceutical

Website industry following an apparent change in the Food and Drug

* CID. JID Now Offer Administration’s (FDA) clinical trial requirements for anti-infectives.
gzﬁv';:ef\,?,r s Non-inferiority trials are no longer enough, as Oscient Pharmaceuticals

Y WWef they conducted
Compendium trials and applied for FDA approval. FDA’s Antiinfective Drugs Advisory

- Clinical Practice Committee (AIDAC) recommended against approval of Oscient
Pharmaceutical’s drug gemifloxacin (Factive) for the treatment of

* 2007 Clinical sinusitis in September. Shortly thereafter, FDA declined Replidyne’s
o application to market faropenem medoxomil for the treatment of

" Leading by bronchitis.
Example

* Medicare Until recently, FDA has accepted non-inferiority trials as the standard
Electronic Funds for most anEuI'5|'oE|'c aggrovals. Now It appears Eﬁe agency will accegE
Transfer i

" New Fact Sheets
* Public Health &

qolv.placebo-controlled trials to demonstrate safety of efficacy of
ihigki indicat While these changes may be
appropriate, FDA did a poor job communicating them to industry. As a

Science result, pharmaceutical companies have unnecessarily invested

* ACIP Report resources and time into non-inferiority trials believing that they would

. . be in compliance with FDA requirements.

Adult Immunization
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ovey Promise Not Delivered

* Flu Vaccine
Distribution .

. For the past five years, IDSA has encouraged FDA to publish industry
“R"as"if“tdr ’ guidelines for the development of antibiotics to treat antimicrobial
Dﬁﬁf\gaaoﬁuse resistant pathogens, meningitis, acute sinusitis, acute otitis media,
Pandemic and acute exacerbation of chronic bronchitis. FDA staff has assured

T~ a e T T

Gemifloxacino: sinusitis (nov 2007)
Faropenem: bronquitis



Gato Cheshire, “todos estamos locos”.

- Has de estarlo a la fuerza, de lo contrario

no habrias venido aqui.
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