
routinely exaggerated and possible harms are minimised. More 
empirically grounded and theoretically informed ethical, social, 
and economic analyses of medical travel are greatly needed. 
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Abstract

Reports of clinical trials that do not describe the methods used to 
minimise the risk of bias, and reports that do not present results 
in a comprehensible and accurate manner, are unethical as they 
could lead to misleading conclusions, adverse health outcomes, 
and the inappropriate use of healthcare resources. The Grading 
of Recommendations: Assessment, Development, and Evaluation 
(GRADE) approach to framing healthcare recommendations 
provides a pragmatic approach to making summary evidence 
profiles of outcome-specific evaluations regarding the magnitude 
and precision of estimates of benefit and harms, and the overall 
quality of evidence from comparisons of healthcare interventions. 
In addition, contextual factors such as the balance between 
benefits, harms, and resource costs; baseline risks in different 
groups; inconveniences; varying values and preferences; and 
competing priorities and options, should ideally be extrapolated 
from these evidence profiles and other sources of evidence to 
determine the strength of recommendations regarding the use of 
an intervention. 

Science	and	ethics:	mutually	inseparable

Selvan et al (1) attempt to demonstrate that the use of 
appropriate statistics in research reports of clinical trials could 
improve the understanding of clinicians and lay people of the 
clinical implications of research evidence, and accelerate their 
incorporation into clinical practice. Submitting their article 
to an ethics journal is appropriate because clinical trials, even 
those that are conducted according to the highest ethical 
standards, are unethical and wasteful if they do not yield results 
that are accurate and understandable, and can be trusted (2). 

It is therefore necessary for ethicists and those who espouse 
the ethical conduct of clinical research to understand the 
importance of evaluating whether trial results are credible and 
clinically important before they are used. 

Estimation	of	treatment	effects:	relative	versus	
absolute	effects

Selvan and colleagues rightly emphasise the importance of 
looking beyond p values in evaluating the significance of 
differences in outcomes between interventions in a clinical 
trial. P values are traditionally used to assess if the results are 
statistically significant. They tell us if the observed difference 
in the outcomes of interventions in clinical trials excludes 
the possibility of this being due to chance (or random error) 
by more than 95%, if the p value is less than 0.05. P values do 
not indicate if the observed difference in outcome is clinically 
important. Even if the difference is clinically important, they do 
not indicate how important this might be. Selvan et al ignore 
p values altogether and discuss, instead, the use of relative 
risks (RR) and relative risk reduction (RRR). These measure the 
relative magnitude of efficacy of one intervention over the 
other. More important, they can be used to derive the absolute 
risk reduction (ARR) and the numbers need to treat to benefit 
(NNTb) or harm (NNTH), measures of the actual numbers of 
people likely to benefit or be harmed by the intervention. 

Uncertainties	in	effect	estimates

These effect estimates would need to be presented with their 
95% confidence intervals. The confidence interval (cI) is an 
estimate of uncertainty; it depicts the range of values for the RR, 
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Standards	for	reporting	trials	and	the	validity	of	
results

cONSORT incorporates many aspects of trial design that increase 
the internal validity of a clinical trial, or the possibility that the 
methods used minimised the risk of bias so that we can have 
greater confidence that the results are as close to the “truth” as 
is possible. The endorsement of these reporting standards by 
the editors of medical journals in many parts of the world has 
increased confidence in the results of published trials. However, 
editors of many Indian medical journals have not supported 
this initiative adequately and therefore the internal validity (or 
confidence in an unbiased and accurate result) of many trials 
published in Indian medical journals is suspect (4).

Preventing	and	detecting	reporting	biases	and	
improving	study	design
The clinical Trials Registry- India (cTR-I; www.ctri.in) has seen a 
dramatic increase in the number of trials prospectively registered 
since June 15, 2009 following the directive from the Drugs 
controller General of India that trials of all new drug applications 
must be registered in the cTR-I before enrolment of the first 
participant. This increase in trials registration is largely due to 
compliance by industry-sponsored trials; investigator-initiated 
trials need to follow suit, if transparency and accountability are 
to be better served. However, the template provided by the 
cTR-I (derived from the cONSORT statement), to encourage 
disclosure of important aspects of trial design that have an 
impact on internal validity, has resulted in the better design of 
trials, as evidenced from protocols registered in the cTR-I (5). 
This will, hopefully, lead to more transparent reporting of these 
methods when these trials are published and could increase 
our confidence in their results, compared to our uncertainty 
regarding the validity of results in trial reports currently 
published in Indian medical journals (4). 

Efficacy	versus	effectiveness
An important aspect of effectiveness is the ability to generalise 
the results of efficacy and safety, generated by explanatory 
trials in well-controlled experimental settings, to the real 
world. In actual clinical practice (and in pragmatic or “real-
world” trials), patients may have multiple co-morbidities 
and are not excluded from care, unlike in an explanatory 
clinical trial; newer interventions are compared to standard 
treatments and not placebos; and outcomes are (or ought 
to be) measured not in terms of statistical significance but in 
terms of clinical importance to the patient and to carers. The 
NNT is useful in understanding the effects of interventions in 
absolute terms, but if one has to be confident that the results 
are internally valid, likely to be beneficial, and applicable to 
the people normally seen in clinical practice, a summary of the 
evidence from the trial, or, more importantly, from a systematic 
review and meta-analysis of the results of all relevant trials of 
the intervention, would be required before research results 
could be reliably translated to clinical practice. This evidence 
summary needs to include an assessment of the impact that 
the methods of the trial(s) have on the confidence that one 
can place in the results; it must also be contextualised for the 
clinical situation in which one proposes to use the intervention.

RRR, ARR or NNT that could be expected 95% of the time if the 
experiment were repeated elsewhere. The cI must be presented 
for assurance that the most and least optimistic estimates of 
benefit or harm are still likely to be clinically important, if one 
were to extrapolate these results to other settings (3). 

For example, the relative risk (RR) of 0.67 in Table 1 of Selvan 
et al’s paper indicates a relative risk reduction (RRR) of 0.33. 
This number is derived by subtracting the RR from 1 (an RR of 
1 would indicate no difference in the effects of Drug A over b). 
There is a 33% reduction in the risk of an adverse outcome (or 
increase in the risk of a good outcome) with Drug A compared 
to Drug b. 

If the 95% confidence intervals (cI) for the RR were 0.1 to 0.7, 
this would still indicate that Drug A was preferable to Drug b 
as the relative risk reduction could be as little as 30% (1 minus 
0.7 expressed as a percentage) or as much as 90% (1 minus 
0.9 expressed as a %). In other words, in the best case and 
worst case scenarios, the outcomes with Drug A would still be 
clinically important compared to Drug b. If the cI were 0.1 to 
3.9, as is the case here, there would be considerable uncertainty 
regarding the benefits with Drug A; the results could suggest 
a 10 % reduction in risk (1 minus 0.1 expressed as a %) but 
also the possibility of a 290% increase in the risk of harm (3.9 
minus 1 expressed as a %) compared to Drug b. This indicates 
significant imprecision of the effect estimate compared to the 
first example where the confidence intervals indicated greater 
precision. The precision around the effect estimate in the first 
example would have been even greater had the cI ranged from 
0.6 to 0.7 (30% to 40% relative risk reduction with intervention 
A compared to intervention b). 

The absolute risk reduction in the example by Selvan et al is 
0.01% (the difference in the risk of the event with both drugs). 
That is, Drug A would benefit 1 person more than Drug b. This 
is not an impressive achievement and the confidence intervals 
of -0.04% to 0.07% around this estimate suggests that Drug A 
could benefit 4 fewer people or benefit 7 more people than 
Drug b, leaving one even more uncertain as to its true effects. 

Improving	transparency,	accountability	and	
applicability

Three additional points made by Selvan and colleagues that 
address transparency and accountability in trial reports and 
their applicability are: 1) the need to report the results of 
randomised controlled trials (RcTs) in accordance with the 
cONSORT guidelines and their many extensions (www.consort-
statement.org) to ensure that the trial used methods that are 
likely to yield valid results; 2) the need to prospectively register 
important details of a trial’s methods in a publicly accessible 
trials register to prevent or detect selective reporting and to 
detect publication and other reporting biases; and 3) the need 
to supplement the results of explanatory trials with pragmatic 
or real world trials (efficacy versus effectiveness).
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Grading	the	overall	quality	of	the	evidence	

The internationally approved Grading of Recommendations: 
Assessment, Development, and Evaluation (GRADE) approach 
to developing guidelines separates the quality of evidence from 
the strength of recommendations (6, 7). It acknowledges that 
the confidence one can place in the effects of an intervention 
is determined not only by the magnitude of treatment effects 
but also by the overall quality of the methods used to evaluate 
its efficacy and safety, and that this is likely to vary for each 
outcome assessed. In this grading system, RcTs are graded as 
providing evidence of high quality but the evidence can be 
downgraded for various reasons starting with limitations in 
study design. These limitations, that could affect the reliability 
of outcome estimates, occur due to a number of reasons. 
Improper generation of the random sequence, and inadequate 
concealment of allocation of participants to intervention arms, 
could lead to selection bias, where the trial participants in 
the two arms may differ in prognosis at baseline. Insufficient 
blinding of participants, outcome assessors and care providers 
could lead to performance and detection bias, particularly for 
subjectively reported, as opposed to objectively evaluated, 
outcomes. Incomplete data reported for outcomes or for 
participants, and selective reporting of outcomes, could result 
in reporting and other biases such as those due to conflicts of 
interest, or specific to types of RcT designs (6). 

The evidence from a trial, or the pooled data from a systematic 
review of trials, could also be downgraded because the results 
are imprecise. Data from trials with only a few participants are 
likely to result in imprecise effect estimates (wide confidence 
intervals) that leave us uncertain as to the true effects of the 
intervention. The evidence may be further downgraded if the 
trial, or trials, provided indirect rather than direct evidence of 
effects. This happens when the trial excludes participants likely 
to be seen in clinical practice (infants, children, women, older 
people, the more severely ill, etc). This can also happen when 
surrogate outcomes are chosen rather than what one actually 
is hoping to achieve with the intervention (evaluating lowering 
of blood sugars in the short- term with an anti-diabetic drug, 
rather than using the complications caused by diabetes in the 
long term as the outcome of interest). Further downgrading 
could occur if the results across the trials are not consistent 
and if this inconsistency is substantial and cannot be explained 
by differences in study methods or differences in participant 
characteristics. Finally, the evidence may be downgraded for 
evidence of publication bias, where trials with unfavourable 
results are not published at all, or are published in less easily 
accessible journals, and are therefore unlikely to have been 
included in the body of evidence. 

Evidence from observational studies (cohort, case-control 
studies, etc) are assumed to be of low quality but may be 
upgraded if there is a very large magnitude of effect, if there are 
no biases due to confounding that explain the magnitude of 
effects, and if a dose-response gradient can be demonstrated. 
The overall quality of evidence after considering all of the 
above may range from high, moderate, and low to very low. 

High quality evidence is convincing and restores confidence 
in the robustness of the results while low quality evidence is 
unconvincing and reposes little confidence in the results. 

Framing	strong	and	weak	recommendations

These summary evidence profiles, created by this pragmatic, 
explicit and sequential approach, are then ideally discussed by 
a multidisciplinary panel of relevant stakeholders. This panel 
incorporates judgments about the underlying values and 
preferences between management options and outcomes. This 
includes judgments about: 1) the importance of the outcome 
that one is trying to achieve or prevent; 2) the magnitude of 
treatment effect and the uncertainties in the estimates of likely 
benefit and risk; 3) the balance between risks and benefits, as 
well as between health-benefits and resource costs; 4) the 
inconvenience and the burdens of therapy; 5) the baseline 
risks of developing the outcome for different patient groups; 
6) alternative interventions or strategies and other priorities; 
and 7) the varying values of people that are likely to affect 
their use of the intervention. This evaluation is made before 
grading the strength of recommendations (a strong or a weak 
recommendation) and formulating guidelines on the use of the 
intervention (see http://www.gradeworkinggroup.org for more 
details on the process). 

Conclusion

The summary evidence profiles and the final grading of the 
strength of recommendations and formulation of guidelines 
thus incorporate issues critical to the confidence that one 
can place in the effects of interventions. They are of greater 
relevance to clinical implementation than the results of the 
intervention alone, expressed in relative or absolute terms. 
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