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Types of Errors

- Systematic Errors

- These are errors caused by the way in which
the experiment was conducted. In other
words, they are caused by the design of the
system or arise from flaws in equipment or
experimental design or observer

- Sometimes referred to as determinate errors
- Reproducible with precision
- Can be discovered and corrected
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Systematic Error Random Error
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"CypoBOM KPUTUKM 3acnyXxuBaeT Hawa npodeccusa 3a
TO, YTO Mbl HE opraHu3oBanmn pa3paboTKy KPUTUYECKUX
pe3loMe BCEX COOTBETCTBYHOLLIMX PaAHOOMU3NPOBAHHbIX
KOHTPONUPYEMbIX UCMbITAHUW, MO CcneuuanbHOCTAM, UMnn
Y3KUM creuuanbHOCTAM, nepmognveckn agantmpyembix”
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Pursuit of Appropriate Goals /

Doing Right Things

Effective

Ineffective

| Pursuing right goals, but

inefficient (costs are high)

| Pursuing right goals and

efficient (high-ROI, cost-
efficient)

Pursuing wrong goals and
inefficient (not producing
enough and are expensive)

Inefficient

Pursuing wrong goals but is
efficient (not producing
enough but low-cost)

Efficient

Use of Resources /
Doing Things Right
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Mortality

Flecainide was included in the National Heart Lung and Blood Institute’s Cardiac Arrhythmia
Suppression Trial (CAST), a long-term, multi center, randomized, double-blind study in patients
with asymptomatic non-life-threatening ventricular arrhythmias who had a myocardial
infarction more than six days, but less than two years previously. An excessive mortality or non-
fatal cardiac arrest rate was seen in patients treated with Flecainide compared with that seen in
a carefully matched placebo-treated group. This rate was 16/315 (5.1%) for Flecainide and 7/309
(2.3%) for the matched placebo. The average duration of treatment with Flecainide in this study
was 10 months.

The applicability of the CAST results to other populations (e.g., those without recent myocardial
infarction) is uncertain, but at present it is prudent to consider the risks of Class 1C agents
(including Flecainide), coupled with the lack of any evidence of improved survival, generally
unacceptable in patients without life-threatening ventricular arrhythmias, even if the patients
are experiencing unpleasant, but not life-threatening, symptoms or sians.
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The effect of digoxin on mortality and morbidity in patients with

heart failure.

Digitalis Investigation Group.

# Author information

Abstract

BACKGROUND: The role of cardiac glycosides in treating patients with chronic heart failure and
normal sinus rhythm remains controversial. We studied the effect of digoxin on mortality and
hospitalization in a randomized, double-blind clinical trial.

METHODS: In the main trial, patients with a left ventricular ejection fraction of 0.45 or less were
randomly assigned to digoxin (3397 patients) or placebo (3403 patients) in addition to diuretics
and angiotensin-converting-enzyme inhibitors (median dose of digoxin, 0.25 mg per day; average
follow-up, 37 months). In an ancillary trial of patients with ejection fractions greater than 0.45, 492
patients were randomly assigned to digoxin and 496 to placebo.

RESULTS: In the main trial, mortality was unaffected. There were 1181 deaths (34.8 percent) with
digoxin and 1194 deaths (35.1 percent) with placebo (risk ratio when digoxin was compared with
placebo, 0.99; 95 percent confidence interval, 0.91 to 1.07; P=0.80). In the digoxin group, there
was a trend toward a decrease in the risk of death attributed to worsening heart failure (risk ratio,
0.88; 95 percent confidence interval, 0.77 to 1.01; P=0.06). There were 6 percent fewer
hospitalizations overall in that group than in the placebo group, and fewer patients were
hospitalized for worsening heart failure (26.8 percent vs. 34.7 percent; risk ratio, 0.72; 95 percent
confidence interval, 0.66 to 0.79; P<0.001). In the ancillary trial, the findings regarding the primary
combined outcome of death or hospitalization due to worsening heart failure were consistent with
the results of the main trial.

CONCLUSIONS: Digoxin did not reduce overall mortality, but it reduced the rate of hospitalization
both overall and for worsening heart failure. These findings define more precisely the role of
digoxin in the management of chronic heart failure.



To resolve the 200-year-old controversy, the
Digitalis Investigation Group launched the Ilargest
randomized, placebo-controlled study ever conducted
in patients with heart failure, to evaluate the longterm
effects of digoxin on morbidity and mortality.
Six years after its inception, and with 7000 patients
enrolled in the main trial, this landmark study is
reported in this issue of the Journal.

Not surprisingly, both advocates and opponents of

digitalis are
likely to find solace Ip the results.

Milton Packer, 1997
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Evacetrapib and Cardiovascular Outcomes in High-Risk
Vascular Disease

A. Michael Lincoff, M.D., Stephen J. Nicholls, M.B., B.S., Ph.D., Jeffrey S. Riesmeyer, M.D., Philip |.
Barter, M.B., B.S., Ph.D., H. Bryan Brewer, M.D., Keith A.A. Fox, M.B., Ch.B., F.Med.Sci., C. Michael
Gibson, M.D., Christopher Granger, M.D., Venu Menon, M.D., Gilles Montalescot, M.D., Ph.D., Daniel
Rader, M.D., Alan R. Tall, M.B., B.S., Ellen McErlean, M.S.N., Kathy Wolski, M.P.H., Giacomo Ruotolo,
M.D., Ph.D., Burkhard Vangerow, M.D., Govinda Weerakkody, Ph.D., Shaun G. Goodman, M.D., Diego
Conde, M.D., Darren K. McGuire, M.D., M.H.Sc., Jose C. Nicolau, M.D., Jose L. Leiva-Pons, M.D., Yves
Pesant, M.D., Weimin Li, M.D., David Kandath, M.D., Simon Kouz, M.D., Naeem Tahirkheli, M.D.,
Denise Mason, B.S.N., and Steven E. Nissen, M.D.et al., for the ACCELERATE Investigators™
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RESULTS

At 3 months, a 31.1% decrease in the mean LDL cholesterol level was observed with evacetrapib versus a
6.0% increase with placebo, and a 133.2% increase in the mean HDL cholesterol level was seen with
evacetrapib versus a 1.6% increase with placebo. After 1363 of the planned 1670 primary end-point
events had occurred, the data and safety monitoring board recommended that the trial be terminated
early because of a lack of efficacy. After a median of 26 months of evacetrapib or placebo, a primary end-
point event occurred in 12.9% of the patients in the evacetrapib group and in 12.8% of those in the
placebo group (hazard ratio, 1.01; 95% confidence interval, 0.91 to 1.11; P=0.91).

CONCLUSIONS

Although the cholesteryl ester transfer protein inhibitor evacetrapib had favorable effects on established
lipid biomarkers, treatment with evacetrapib did not result in a lower rate of cardiovascular events than
placebo among patients with high-risk vascular disease. (Funded by Eli Lilly; ACCELERATE
ClinicalTrials.gov number, NCT01687998.)



"It's the most mind-boggling question. How can a
drug that lowers something that is associated
with benefit not show any benefit?"

Dr. Stephen J. Nicholls 2016
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«OTKPbIT HOBbIN PU3NYECKNN PEHOMEH, KOTOPLIN MOMy4nn HasBaHue
,Penn3-akTMBHOCTL".  IOTOT  TEPMWUH  OTPaXaeT  NosABIIEHME,
BbicBODOXOeHME (release) akTMBHOCTU B NPOLIECCE MHOIMOKPaTHOro
YMEHbLLUEHUA KOHUEHTpauun (passeneHuns). B pesynsrarte BewecTBo
He ncyesaeT OKOH4YaTesnbHO, a NepexognT B UHYI0 omu3nyveckyro qoopmy
— penuns-akTuBHYK OOpMYy BelllecTBa, CBOMCTBA KOTOPOro He 3aBUCAT
OT TOro, NPUCYTCTBYIOT B pa3BedeHnUn MOSIeKybl MICXO4HOMo BellecTBa
nnn Het. [laHHaa akTMBHOCTbL (Pernm3-akTMBHOCTb) accouumpoBaHa
C pacTBopuTeneM, anpenapartbl, W3rOTOBMIEHHbIE MO  TaKoW

TEXHONOrnMm, Ha3blBalOTCS penuns-
aKTUBHbIMMWY. (indicator.ru/news/2017/12/08/akademiki-ran-gomeopati
yal).

«Penus-akTnBHblE NpenapaTbli» N0 CBOMM CBOMCTBAM «HE WOEHTUYHbI
NCXOOHOMY BELLECTBY, a, CrnegoBaTefibHO, SBMSKTCSA OTAENbHbIM,
,CAMOCTHbIM“ MaTepuanbHbIM 00bEeKTOM». Hocutenem aTnx CBOWCTB
«aBnsieTcss  000COOMneHHbI  (OUCKPETHLIM)  CynpaMosieKynsipHbIN
MatepuarnbHbin dakTop» (OnwTenH, 2017).
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KJIIOYEBBIE CJIOBA:
PEJIN3-AKTUBHOCTD, /IBONCTBEHHA 51 UH/IUBU/TYAJILHO-

BUTOBAA TIPOCTPAHCTBEHHAS OPTAHM3ALINA
BUOJIOTMYECKUX CUCTEM, DUAL INDIVIDUAL AND SPECIFIC
SPATIAL STRLJCTURE OF BIOLOGICAL SYSTEM, CMbICJIOBbBIE

MOIEKVIIAPHBIE AHCAMBIIH, SENSE MOLECULAR ASSEMBLIES,
LCUIOTE3A IPOCTPAHCTBEHHOIO TOMEOCTA3A, HYPOTHESIS
OF HOMEOSTASIS IN SPATIAL STRUCTURES, BUTTATUYECKOE
(CQUETAHHOE) BBENEHUE JEKAPCTBEHHOI'O CPE/ICTBA,
BIPATHY (COMBINED) DRUG ADMINISTRATION,
TOMEONATUYECKUE MPENAPATBI, HOMEQPATHIC DRUGS,
RELEASE ACTIVITY

AHHOTAIIUA:

Ilpu  wm3yyeHun  TEXHONOTMM  MOCJIEIOBATEILHOTO  MHOTOKPATHOTO
YMCHBIICHHS KOHLICHTPAIMH HCXOJHOTO BEIIECTBA HAMH ObUT OTKPBIT HOBII
tusnuecknii penomen. Paspenenus ucxoaHoro BemecTBa obnagaior obmeit
0COOEHHOCTBIO CrnocoOHOCTBIO OKa3bIBaTh HETOCPEACTBEHHOE
MOZM(HUHMpPYIOIIEE BIMSHHE HA MCXOJHOE BEIIECTBO, H3MEHATL €ro
HOPOCTPAHCTBEHHYIO CTPYKTYpY M, BCJIEIACTBHE 3TOro, -ero (pH3MKO-
XMMHYECKHE M Ouonormueckue  cBoiicTBa. Bnepeie  BhiABICHHAS
MOZN(HIMPYIONIas AKTHBHOCTb, MOSBIAIONIAACA B MPOLECCE MHOTOKPAaTHOTO
YMEHBILICHHS KOHIICHTPAlMH U aCCOLMHPOBAaHHAs C PaCTBOPHTE/ICM, Ha3BaHa
HaMH PE/N3-aKTHBHOCTHIO, a Mpenaparsl, obnajaiomme Moauduumpyomieii
aKTHBHOCTBIO PE/IN3-aKTHBHBIMH. AHANH3 3((EKTOB JICKAPCTBEHHBIX CPE/ICTB
BO BCEM JMANa3’oOHE /03 TOKCHYECKHX, TEPANeBTHYECKHX, MabX, a TaKKe
PeNH3-aKTHBHLIX (JOPM TO3BOIHJ HaM CAEIaTh BBIBOJ O TOM, YTO JCHCTBHE
moGoro BemECTBA B OPraHM3ME HAaNpaBICHO Ha MPEAYrOTOBICHHYIO
CYNpaMOJIEKY/ISPHYI0 MPOCTPAHCTBEHHYIO MATpPHIy, CTPYKTypa KOTOpOii
TOXK/IECTBEHHA CTPYKTYPE TOTO HJIM MHOTO BEIIECTBA, M KOTOpas 00beAHHACT
MOJICKYJIbl OpraHH3Ma B CMBICIOBBIC MOJEKyIspHble ancambnu. Bce
OHONOrHYECKHE CHCTEMBI, B OTIMYHE OT HEKHBOH NPHPOABI, HMEIOT
JIBOMCTBEHHYIO HHIMBH/IyalbHO-BH/IOBYIO MPOCTPAHCTBEHHYIO OPraHU3alHIO.
DBONIONMOHHO 3HAYMMOH 3ajayeii KH3HENEATEILHOCTH MO00ro opraHusMa
ABJIACTCS MOBBIMICHHE €TI0 NMPOCTPAHCTBEHHOM CIOKHOCTH, BCJIEJCTBHE YEro
BCE KaK HOpMajbHbIC (DH3HOJIOrHYECKHE, TAK M MAaTONOrHYECKHE MPOLECCH
MOYHHEHBI NPHUMATy COXPAaHEHHS HEPapXHH MPOCTPAHCTBEHHOH CTPYKTYPhI
opranu3Ma (THII0TE3a MPOCTPAHCTBEHHOTO TOMEOCTa3a).
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Homeopathy: what does the "best" evidence tell us?
Emst E'.

+ Author information

Abstract
OBJECTIVE: To evaluate the evidence for and against the effectiveness of homeopathy.

DATA SOURCES: The Cochrane Database of Systematic Reviews (generally considered to be the
most reliable source of evidence) was searched in January 2010.

STUDY SELECTION: Cochrane reviews with the term "homeopathy" in the title, abstract or
keywords were considered. Protocols of reviews were excluded. Six articles met the inclusion
criteria.

DATA EXTRACTION: Each of the six reviews was examined for specific subject matter; number of
clinical trials reviewed; total number of patients involved; and authors' conclusions. The reviews
covered the following conditions: cancer, attention-deficit hyperactivity disorder, asthma,
dementia, influenza and induction of labour.

DATA SYNTHESIS: The findings of the reviews were discussed narratively (the reviews' clinical
and statistical heterogeneity precluded meta-analysis).

CONCLUSIONS: The findings of currently available Cochrane reviews of studies of homeopathy
do not show that homeopathic medicines have effects beyond placebo.
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Are the clinical effects of homoeopathy placebo effects?
Comparative study of placebo-controlled trials of homoeopathy
and allopathy.

ShangA1, Huwiler-Mintener K, Nartey L, Juni P, Dérig S, Sterne JA, Pewsner D, Egger M.

+ Author information

Abstract

BACKGROUND: Homoeopathy is widely used, but specific effects of homoeopathic remedies
seem implausible. Bias in the conduct and reporting of trials is a possible explanation for positive
findings of trials of both homoeopathy and conventional medicine. We analysed trials of
homoeopathy and conventional medicine and estimated treatment effects in trials least likely to be
affected by bias.

METHODS: Placebo-controlled trials of homoeopathy were identified by a comprehensive
literature search, which covered 19 electronic databases, reference lists of relevant papers, and
contacts with experts. Trials in conventional medicine matched to homoeopathy trials for disorder
and type of outcome were randomly selected from the Cochrane Controlled Trials Register (issue
1, 2003). Data were extracted in duplicate and outcomes coded so that odds ratios below 1
indicated benefit. Trials described as double-blind, with adequate randomisation, were assumed
to be of higher methodological quality. Bias effects were examined in funnel plots and meta-
regression models.

FINDINGS: 110 homoeopathy trials and 110 matched conventional-medicine trials were analysed.
The median study size was 65 participants (range ten to 1573). 21 homoeopathy trials (19%) and
nine (8%) conventional-medicine trials were of higher quality. In both groups, smaller trials and
those of lower quality showed more beneficial treatment effects than larger and higher-quality
trials. When the analysis was restricted to large trials of higher quality, the odds ratio was 0.88
(95% CI 0.65-1.19) for homoeopathy (eight trials) and 0.58 (0.39-0.85) for conventional medicine
(six trials).

INTERPRETATION: Biases are present in placebo-controlled trials of both homoeopathy and
conventional medicine. When account was taken for these biases in the analysis, there was weak
evidence for a specific effect of homoeopathic remedies, but strong evidence for specific effects of
conventional interventions. This finding is compatible with the notion that the clinical effects of
homoeopathy are placebo effects.
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Abstract Go to: ¥

Background Go to: (V)

A rigorous and focused systematic review and meta-analysis of randomised controlled trials (RCTs) of
individualised homeopathic treatment has not previously been undertaken. We tested the hypothesis
that the outcome of an individualised homeopathic treatment approach using homeopathic medicines is
distinguishable from that of placebos.

Methods Go to: (¥

The review’s methods, including literature search strategy, data extraction, assessment of risk of bias
and statistical analysis, were strictly protocol-based. Judgment in seven assessment domains enabled a
trial’s risk of bias to be designated as low, unclear or high. A trial was judged to comprise ‘reliable
evidence’ if its risk of bias was low or was unclear in one specified domain. ‘Effect size” was reported
as odds ratio (OR), with arithmetic transformation for continuous data carried out as required; OR > 1
signified an effect favouring homeopathy.

Results Go to: ¥

Thirty-two eligible RCTs studied 24 different medical conditions in total. Twelve trials were classed
‘uncertain risk of bias’, three of which displayed relatively minor uncertainty and were designated
reliable evidence; 20 trials were classed ‘high risk of bias’. Twenty-two trials had extractable data and
were subjected to meta-analysis; OR = 1.53 (95% confidence interval (CI) 1.22 to 1.91). For the three
trials with reliable evidence, sensitivity analysis revealed OR =1.98 (95% CI 1.16 to 3.38).
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