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The story of the drug Tamiflu, which has become a text-
book case that demonstrates the need for transparency in 
drug approvals, goes like this: By 2009, the United States 
government alone had spent $1.5 billion to stockpile 
Tamiflu, which was believed to reduce the transmissibility 
of the influenza virus, and hospitalizations and deaths in 
the event of an influenza pandemic. Having reason to 
doubt this, activists fought a long battle to access the 
‘clinical study reports’, which are very detailed reports of 
each clinical trial that underpins the drug’s approval. They 
discovered that Tamiflu had no such efficacy (doi:10.1371/ 
journal.pmed.1001201).  
 In India, the Central Drugs Standard Control Organisa-
tion (CDSCO) regulates new drugs, generic drugs, biolog-
ics, medical devices, etc. (https://cdsco.gov.in/opencms/ 
opencms/en/Home). The vision and mission of CDSCO are 
framed to safeguard and enhance public health. There are 
many ways in which such a regulatory body can protect 
and promote public health.  
 An examination of the CDSCO website reflects what it 
regulates. Its website has sections such as Bioavailability/ 
Bioequivalence, Biologics, Clinical Trial, Drugs, and Medi-
cal Devices and Diagnostics. The documents that are availa-
ble to the public are: (i) the structure of CDSCO and its 
functions; (ii) various rules governing the organisation’s acti-
vities; (iii) user manuals and other guidance documents; 
(iv) various regulatory requirements and processes for seek-
ing authorization to manufacture or import drugs, conduct 
clinical trials, etc.; (v) application forms, fees payable, 
checklists to assist the application process, and a list of the 
categories of errors that applicants make while filing particu-
lar applications; (vi) flow charts for each approval process; 
(vii) the composition of the committees linked to CDSCO; 
(viii) the list of meetings of a particular committee, or the 
minutes or recommendations of such meetings; (ix) letters 
to the State Drug Controllers about adverse reactions caused 
by particular drugs; (x) a list of approved facilities to con-
duct clinical studies or laboratory-based investigations; 
and (xi) a list of registered ethics committees. 
 A perusal of the CDSCO website brings out some prob-
lems. They are: (i) The figures at the portal for online licens-

ing, SUGAM, appear to be unreliable: the status bar at the 
bottom of the page indicates that the figures have been 
updated as of a particular date and time. That date and 
time is invariably within the previous one hour of the time 
the page is accessed even on a Sunday morning. (ii) For 
several tabs, one or more of the drop-down menus have 
sections that state ‘content unavailable’. (iii) Many docu-
ments are available as PDFs, which are informative, but are 
not readily amenable to analysis. (iv) Very little raw data 
that would be amenable to analysis is available. (v) The 
webpages are cluttered and need to be optimized to be user-
friendly. (vi) The search function does not make the site 
user-friendly. (vii) Some documents have not been updated 
for some years, even preceding the COVID-19 pandemic. 
(viii) On 10 December 2023, the package insert for just one 
drug was available. When these characteristics are compa-
red with the website of the US Government’s FDA, we 
find that FDA has sections based on the products that it regu-
lates, i.e. food, drugs, medical devices, radiation-emitting 
products, vaccines, blood, biologics, etc. (https://www.fda. 
gov/). Like CDSCO, it too contains contact information, 
guidance documents, press announcements, lists of recalled 
or withdrawn products, safety alerts, warning letters, and 
lists of committees. Examples of other documents include 
advisory committee meeting schedules, details for the 
public’s participation and submission of comments or oral 
remarks, and background documents for the meeting. No-
tably, even for guidance documents, for instance, details 
about the documents are available as downloadable excel 
sheets which would facilitate any analysis. In general, the 
FDA has a data-rich website. In the drugs section, for in-
stance, information is available on every drug ever approved 
by the FDA. For each drug, each version from a different 
manufacturer is separately identified; the formulation is 
specified, and the Abbreviated New Drug Application 
number is listed. In this section alone, there are over 20 
databases, including for drug shortages; dissolution methods; 
medication guides; the orange book (approved drug products 
with therapeutic equivalence evaluations); the purple book 
(approved biologic products); post-market requirements and 
commitments; President’s emergency plan for AIDS relief 
(PEPFAR), etc. Each database contains a wealth of infor-
mation. For instance, the Purple Book contains a month-wise 
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list of licensed biological products. These monthly appro-
vals, including archives of monthly approvals, are available 
for complete download. In the Orange Book, the therapeutic 
equivalents are listed with approval dates, and the approval 
history with letters, labels, and reviews. Information is often 
available as a downloadable csv or excel file, as a zipped 
folder, or in a print-friendly format. This database can be 
searched by proprietary name, active ingredient, application 
number, patent number, company, dosage form or route of 
administration.  
 Although the above comparison between available docu-
ments on the CDSCO or FDA websites is not exhaustive, 
it is obvious that the data available from the FDA website 
is very detailed, largely up-to-date, and usually readily ac-
cessible and downloadable in useful formats. This embodies 
high degrees of transparency.  
 Over centuries, with increasing democratization, there 
have been greater calls for access to information, and in 
recent decades this has led to the creation of information 
access laws across nations (https://www.access-info.org/ 
wp-content/uploads/Access_Info_Europe_Briefing_Paper. 
pdf). Moravcsik (https://www.princeton.edu/~amoravcs/ 
library/TransparencyinQualitativeResearch.pdf) notes that 
the emphasis on transparency is rooted in a form of de-
mocratizing research. It is a nonauthoritarian conversation 
where everyone can participate as an equal. A large part 
of research relies on trust between those writing and those 
reading, and it has been noted across disciplines, that 
transparency builds trust (doi: 10.1016/j.jval.2020.04.002). 
In this spirit, thirty countries within the Organization for 
Economic Cooperation and Development (OECD) name 
transparency as a principle for research data. A corner-
stone of good research is the replicability and reliability of 
its results. Without complete transparency, replicability 
can be impossible, and failure to replicate results can raise 
questions about the credibility of the research. 
 Important to the issue of data transparency are the FAIR 
(Findability, Accessibility, Interoperability, and Reuse) 
principles (https://www.go-fair.org/fair-principles/). These 
principles emphasize machine actionability with minimal 
human intervention. Findability is the characteristic of data 
that makes it easy to find. This includes having a unique 
and persistent identifier, such as a DOI number; be descri-
bed with rich metadata; and be registered in a searchable 
resource such as the Open Science Framework (OSF) plat-
form of the Centre for Open Science in the United States. 
Accessibility is the data that is retrievable, and the metadata 
being available even when the data is not retrievable. In-
teroperability is the characteristic of the data that enables 
it to be used across systems and platforms, which could be 
through use of shared language, predefined vocabularies, 

and proper referencing to other data. For instance, the 
World Health Organization (WHO) maintains the Interna-
tional Classification of Diseases (currently, ICD-11) that 
ensures a systematic and unambiguous classification of a 
given disease (https://www.who.int/standards/classificat- 
ions/classification-of-diseases). Reusability is the charac-
teristic of data that allows optimization of reuse through 
rich descriptions. When implemented properly, the FAIR 
principles ensure proper management of digital data and 
allow benefits to accrue to a wide range of users. For in-
stance, the WHO has stated that ICD-11 ensures reusabi-
lity of recorded data beyond health statistics, including 
decision support, resource allocation, guidelines and more 
(https://www.who.int/standards/classifications/classification-
of-diseases). 
 Looking through the FAIR lens, we see that the pdf 
documents on the CDSCO website often do not support 
find commands, or the tables cannot be readily copied. 
Also, some of the documents lack a date, which may limit 
their usefulness. Although similar problems have been re-
ported for older FDA documents (doi: 10.1371/journal. 
pgph.0000261), by-and-large, FDA fares much better to-
day – its data are easily downloadable in different file 
types compatible with different operating systems, and 
meet the basic requirements of the FAIR principles. 
 Digitization is key to transparency. One tool to achieve 
this is Optical Character Recognition, which identifies and 
recognizes text within scanned documents and images. 
Then, Machine Learning and Natural Language Process-
ing, for instance, can be used to populate databases with 
data from these documents. With the ongoing digital revo-
lution across companies, academia, hospitals, etc., it is 
imperative that public offices adopt such practices as well. 
In the case of CDSCO, this should occur in a two-fold 
manner. First, all data previously stored as paper docu-
ments must be digitized. Second, going forward, all new 
studies should store data in accordance with the FAIR 
principles. This will ensure that up-to-date data is availa-
ble for scrutiny and analysis.  
 Making more data available, in more usable formats, 
would be an important step to enable India to have a world-
class drug regulator. 
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