
Nearly three decades have elapsed since the Evidence-Based 
Medicine Working Group came up with the basic concepts 
and premises of Evidence-Based Medicine (EBM) (1). 

To provide some kind of philosophical background for the 
move towards EBM from the traditional authoritative medical 
practice, the Working Group had used Thomas Kuhn's (2) 
concepts of the scientic revolution and his phrase 'paradigm 
shift'.

While numerous scholars have argued that Kuhn's concepts of 
scientic revolution and paradigm shift are for the physical 
sciences only and should not be used to interpret the progress 
of medical sciences, I, personally, nd the Working Group's 
use of those terms justied. However, though the Working 
Group tried to explain that the revolution, and the 
accompanying shift in paradigm, had occurred in the medical 
science itself through the popularity of randomized controlled 
trials (RCT), I think that the true paradigm shift had occurred in 
the economics of medical research and healthcare that 
demanded a shift of medical thought process from traditional 
way of caring for patients to EBM.

Veatch et al described Kuhn's basic hypothesis in a succinct 
way (3). To quote from their article, "Kuhn takes the practice of 
science to consist in relatively long periods of 'normal science,' 
which occasionally are interrupted by 'scientic revolution.' 
Following a scientic revolution, there ensues a new period of 
normal science. Normal science is characterized by a 
'paradigm,' an accepted way of proceeding in the asking of 
questions and seeking answers to questions. Normal science 
does not aim to produce major novelties. It is more of an 
exercise of puzzle-solving. A paradigm delineates the sorts of 
questions that may be asked by scientists, limits the nature of 
acceptable answers to these questions, and species the 
methods that may be used in the process. Paradigms are 
adopted by particular scientic communities and need not be 
shared by all scientists. During a period of normal science, the 
current paradigm is successful both in generating a rich 
supply of puzzles to be solved and in formulating answers to 
these puzzles. As long as this is the case, a paradigm is 
relatively stable. However, eventually an anomaly, a puzzle 
that cannot be solved within the paradigm, will arise. The 
appearance of a signicant anomaly is a 'crisis.' Such crises 
loosen the rules of the normal way of proceeding under the 
paradigm. Ultimately a new paradigm is found that 
accommodates the anomaly and goes on generating new 
puzzles and solu-tions. This paradigm replacement is a 
'scientic revolution.'”

Over the past few decades, a kind of revolution occurred in the 

methodology of medical research – particularly in the aspects 
of how it is done, why it is done, where it is done and most 
importantly, how such research activities are funded. In this 
new paradigm of corporate prot-driven enterprise of medical 
research, EBM has come up as the most effective and efcient 
puzzle-solver.

Another one of Kuhn's key concepts – the concept of 'inco 
mmensurability' (2) between the pre- and post-revolutionary 
scientic paradigms, a concept rst propounded by Paul 
Feyerabend (4) – is also applicable here. Kuhn noted, 
proponents of the competing paradigms fail to make contact 
with others views as there is seldom any continuity between 
the two very different paradigms - the pre- and post-
revolutionary scientic ideas are incommensurable to each 
other. To put this theory in the context of medicine, medical 
research – and the way evidence are generated from such 
activities – at its present avatar, is barely explainable from the 
traditional medical value system, since two systems belong to 
very different paradigms. Veatch et al in their previously 
mentioned article enumerated the stages of clinical decision 
making this incommensurability may affect (3)  

In this era of nancial prot-driven medical research, instead 
of nding effective cure for existing life-threatening diseases, 
a major part of research activities is spent on nding out 
illnesses to develop and promote the newer expensive drugs – 
a concept barely understandable from traditional medicine's 
point of view - so much so that we must appreciate the foresight 
of Ivan Illich (5) : “The medical establishment has become a 
major threat to health”. Even when the life-threatening 
diseases are addressed, focus is on the chronic treatment – 
instead of nding a cure – because, that is where the money is. 
When those new drugs comes into market, they get their 
approval without any "evidence" of proper benet - at least not 
the way benet was dened by the previous generation of 
medicine. For example, analysis of new cancer medicines 
approved by the European Medicines Agency between the 
year 2009 and 2013 revealed that most anti-cancer drugs 
approved within that time span got their approval without 
evidence of benet on survival or improvement in quality of 
life. And when the results of those medicines were followed up 
over some three or four years after coming into market, their 
benets were still doubtful. (6) Without the dogma of EBM, 
such research activities could hardly succeed. And drug 
companies, particularly in oncology, are trying hard to nd 
newer and novel endpoints for their clinical trials - endpoints 
which might earn them a quick approval, but hardly relevant 
in clinical settings.  

Coming back to EBM, exactly what kind of evidence are we 
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talking about? As we all know, there is a hierarchy of evidence, 
as per EBM guidelines. Mechanistic reasoning e.g. 
pathophysiologic rationale is not encouraged by EBM. But, 
when the newer technologies are readily incorporated in 
routine practice and RCT protocols – without sufcient 
evidence in favour of it – should not that count as mechanistic 
reasoning? Afterwards, use of newer technology becomes 
commonplace and such use gets almost post facto validity. In 
the eld of radiation oncology, newer technology are coming 
out at quite a frequent interval and almost every newer 
technology is touted as better than the previous one. In her 
book titled 'Cancer, Radiation Therapy and the Market', 
Barbara Bridgman Perkins had argued quite convincingly 
that the recent growth of radiation therapy technology had 
more to do with the device industry market than with the 
elusive cure of cancer. (7) And the USFDA's 510(k) clearance 
process made things easier for the device manufacturers. 
Through this clause, a new technology may be allowed to 
come into healthcare market merely by comparing the newer 
one with a previously licensed similar technology, thereby 
removing the requirements for fresh evaluation of new devices 
during the licensing process.   

New machines and new technologies always get more 
attention than the previous ones and even before sufcient 
evidence is gathered, adoption of new technology becomes 
the 'new normal'. Even in the early days of IMRT (an advanced 
technology of radiation therapy), the technology was quickly 
adopted without waiting for sufcient positive evidence in 
favour of it. Initially, the new technology was used to treat high-
risk patients (where results with older technology might have 
been unsatisfactory), but adoption of the new technology 
quickly spread across the board, thereby hugely expanding 
treatment costs. (8) Evidence in favour of IMRT in the treatment 
of select malignancies came later, but the hype and popularity 
in favour of the new technology preceded such evidence and 
that popularity, most denitely, helped to gather those 
evidences.

This hype, sometimes backed by mainstream media, about 
newer and expensive machines is incongruous with the 
healthcare reality of the nation. So, while in terms of 
availability of radiation therapy facilities per million 
population India is comparable to poorest countries in the 
sub-Saharan Africa (9), and while we as a nation may be 
having the largest number of people below the poverty line 
(10), that does not prevent us from opting for Rs. 500 crore plus 
proton beam therapy machines, the treatment might cost more 
than 25 lakhs per patient (11).     

All these are happening while evidence in favour of proton 
therapy are minimal. While the biology and radiation dose 
distribution with proton therapy is encouraging, the dose 
distribution does not always result in better clinical outcome - 
and anyway, evidence-based medicine does not care for such 
mechanistic or logical reasoning. However, in a recent meta-
analysis compiling all proton therapy trials, the authors found 
that out of 219 studies only 41% were prosoective ones and 
very few of them were randomized. Research designs and/or 
ndings were inadequately reported in as many as as 83% of 
such prospective studies. The authors concluded that 
prospective randomized evidence, supposedly the gold 
standard in evidence based medicine, in favour of proton 
beam therapy is limited. (12). History has taught us that with 
such big investments and such marketing hypes, favourable 
evidence would surely follow in due time. To put it in another 
way, if a new technology is there, can favourable evidence be 
far away?            

Almost in every discipline, nearly every new drug is compared 
to placebo and hardly ever the new one get compared with an 
existing older one. Let us take the example of oncology again. 
In the arena of oncology medicines, the scenario has 
deteriorated to such low levels that the USFDA had to come 

forward with a detailed guideline for the drug industry to 
systematize and restrict the use of placebos in the cancer drug 
development trials. (13) 

In the rare occurrences when the new drugs are compared to 
an existing effective therapy, the design of the clinical trial is 
invariably a 'non-inferiority' one. Results from RCTs with 
positive ndings are published with much advertising, 
whereas the trials with negative results are rarely published. 
Even, the results of 'non-inferiority'-designed RCTs are 
misrepresented to make the new drug look superior. So, in the 
basic process of generating the evidence, the balance is tilted 
towards any new drug whatsoever. Two decades ago, 
Bodenheimer noted that the major nancial burden of new 
drug development was borne by the pharmaceutical industry 
and he also observed some hindrances when authors went on 
to publish negative or unsatisfactory results. (14) The situation 
has worsened. Delgado et al in their meta-analysis of clinical 
trials, results of which were published in three major journals 
between 2013 and 2015, found that the randomized controlled 
trials which were funded by companies with commercial 
interests were more likely to show favourable outcome and 
this difference is mainly due to unusual surrogate endpoints 
adopted by the for-prot funded clinical trials. (15) So, even 
before starting to put the evidence into concrete practice, the 
'evidence' itself is hardly above question.

While there is distinct bias towards generating evidence in 
favour of newer therapies, further problem arises in adopting 
that evidence to treat individual patients. As an inevitable 
corollary to the basic tenets of EBM, ethnic diversities are 
ignored to treat all human beings, throughout the world, as a 
monolithic community – otherwise, one could hardly be able to 
incorporate the so called level I evidence generated from one 
RCT to treat an individual patient residing at the other end of 
globe. Furthermore, statistical data obtained from a group of 
patients can be extrapolated to another similar group of 
patients, but application of this same knowledge to an 
individual patient is problematic. (16) Data obtained from 
experimenting upon a group is of course a good evidence to 
act upon to another equally matched group, but what happens 
when the groups are not matched. But, who cares?

Therefore, in this new paradigm of corporate prot-driven 
medical research, EBM has become an excellent puzzle-
solver by helping a specic kind of research activity gather 
evidence in favour of all kinds of newer technologies and 
therapies and by promoting them effectively. EBM has become 
so successful in this endeavour that the state-funded 
healthcare system of the developing countries have reached 
the level of near bankruptcy – and the developed nations are 
not falling behind either – by chasing the newer, expensive – 
but, not necessarily superior – technologies and therapies.

This statement needs further clarication, because it has been 
argued that evidence-based medicine can be an effective tool 
in bringing down the spiralling cost of healthcare by limiting 
the number of unnecessary and futile tests or procedures etc. 
Lets go by the example of cancer again. Neubauer et al 
concluded from their study that  treating patients according to 
evidence-based guidelines is a cost-effective strategy for 
delivering care to those with non-small cell lung cancer, and 
following evidence-based approach can, in fact, reduce cost  
(17). However, a more detailed analysis reveals a completely 
different picture. Warren et al had done a detailed analysis of 
evolution of costs of treatment for four major cancers over one 
decade (1991 - 2002). In their analysis, they included only the 
initial costs of treatment, as per their denition costs occurring 
from 2 months before diagnosis to 12 months following 
diagnosis. Predictably, they found a signicantly increase in 
costs for the treatment of cancer, particularly so in the 
treatment of lung and colorectal cancer. Only exception was 
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prostate cancer, where treatmrnt cost actually decreased, 
perhaps due to the reduction in the number of surgeical 
intervention done for that disease (18). And let us not forget a 
few important facts while going through the results of this 
study. The period of study ended in 2002, before the surge of 
super-expensive targeted therapy drugs. Also, lots of 
expensive radiation therapy technology were not widely 
available then. Secondly, though treatment of advanced 
cancer is a prolonged process (and with discovery of every 
new treatment, it is getting more and more prolonged), the 
study included only the costs for the rst year. Thirdly, majority 
of the expensive newer drugs are targeted towards the 
advanced stage of the disease and with the goal of cancer 
therapy changing to stabilize the disease rather than to cure it, 
treatment is more prolonged than ever. So, if we relate all 
these factors with the data provided by these article, the true 
cost has really skyrocketed. And if we try to interpret these 
ndings in terms of the Indian scenario and consider the 
almost inevitable increase in incidence of cancer in our 
country, the fragile state-supported healthcare programme 
can hardly bear such expenses. 

Therefore, while EBM has been spectacularly successful in 
inating the prots of corporate health industry, there are 
plenty of data to display that this constant drive to chase the 
latest expensive technologies and therapies – an inevitable 
adverse outcome of EBM, particularly in its present form – has 
proven to be disastrous for the state-supported healthcare 
systems throughout the world. Still, it might be too early to 
refute EBM, particularly its basic principles, though its socio-
economic consequences are all too clear. Therefore, in 
addition to a thorough knowledge in medical statistics, as 
touted by the proponents of EBM, individual physicians should 
better travel back in time, take some valuable inputs from the 
great Hippocrates and Galen, gather some training in 
rationality, logic, ethics and be socially responsible. That 
should be the only way forward.

Alfred Worcester said almost a century ago : "The younger 
members of the profession, although having enormously 
greater knowledge of the science of medicine, have less 
acquaintance than many of their elders with the art of medical 
practice….. Primarily, it (i.e. the art of medical practice) 
depends upon devotion to the patient rather than to his 
disease." (19) In its present avatar, EBM encourages more to 
focus upon the ailment an individual is suffering from than the 
individual human being. A generation of physicians taught on 
these principles might be more benecial for the healthcare 
industry than the individual patients. If EBM is allowed to 
reign, more attention needs to be paid on the source of funding 
behind the evidence, why and how should that evidence be 
interpreted before applying such for the care of an individual 
patient and when should the physician look beyond the 
evidence to care for an individual human being.
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