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Overview

In December 2019, physicians in the Chinese city of Wuhan were treating patients infected by a novel virus, now
known as SARS-CoV-2. This virus caused a new influenza-like disease termed COVID-19. By September 2020,
globally more than 27 million people were infected and almost 0.9 million were dead (1. There was neither an
immediate availability of a medical cure to treat the infected nor a vaccine to prevent the spread of the disease. Most
countries announced lockdowns severely impacting industrial activity and hence, the economy. Observing the rapid
spread of the virus and the attendant mortality, in March 2020 the WHO declared COVID-19 a pandemic [2].

The search for an effective therapeutic agent to treat COVID-19 began as early as December 2019. The Wuhan
University filed a second medical use patent for Remdesivir, an antiviral drug that had been patented by Gilead
Sciences, USA in several countries. Remdesivir had been approved as an orphan drug by the US FDA to treat Ebola,
which Gilead sought to rescind in March 2020 3]. The efficacy of Remdesivir to treat COVID-19 had not been
established conclusively till August 2020, though the drug has been granted an emergency use authorization by
regulatory authorities of some countries. Another antiviral drug that has been evaluated against the SARS-CoV-2
virus is Favipiravir [4]. It is established to be effective in mildly symptomatic patients when administered early in
the infection. This drug has also been issued an emergency use authorization for the treatment of COVID-19 by
the regulatory authorities of some countries.

Currently, the pharmaceutical industry is pursuing the development of a vaccine to prevent the infection. The
time required for a new drug to be discovered is about 10-12 years, while the time frame for the development
of a new vaccine is even longer. However, an immediate remedy was needed to control the pandemic and to
treat patients with severe symptoms, many times also suffering from comorbidities. Therefore, the pharmaceutical
industry chose to repurpose existing drugs rather than searching for a new one. Earlier between February and May
2020 there were around 30 candidate drugs that were being repurposed for treating COVID-19 targeting the entry
of the virus into human cells, its method of replication or the various effects it causes in the body [5]. To date, no
candidate has exhibited the potential to treat the infection. In August 2020, few more new candidates had been
identified for repurposing to treat COVID-19 [6]. Recent literature lists more than 100 small molecules and several
other drugs, biological and vaccines being repurposed for treating COVID-19 and undergoing clinical trials [7].

The route of repurposing is advantageous over the traditional route of drug discovery in terms of cost and time [s].
Repurposing is estimated to provide a drug at 60% of the cost incurred for a new drug discovery program, taking
3—4 years, which translates into about a third of the time taken for the usual route. The risk in traditional drug
discovery is also reduced substantially since the repurposed drug has already been established to be safe. The drug
only needs to satisfy the criterion of efficacy for the new indication through phased clinical trials. Therefore, it can
be a viable route to provide expressly needed remedies at such times as the current pandemic, and also for treating
diseases for which available therapies are unaffordable to patients in developing countries.

However, the repurposing route still does not seem to attract the pharmaceutical industry as well as it could have
been, due to commercial reasons.
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Reasons for repurposing not being attractive

New chemical or biological molecules are eligible for the strong protection that a product or composition of matter
patent offers. Further, pharmaceutical innovator organizations build a portfolio around the new drug with patents
protecting the process of synthesis, various conventional dosage forms, novel drug delivery systems, pure forms,
enantiomers, isomers, crystalline forms, improved dissolution profiles and binding efficiencies to name a few. Such
first use product patent portfolio is usually difficult to challenge and is well protected from potential infringement.
The revenue accrued by virtue of this robust patent protection is necessary to ensure the sustainability of ongoing
research and development programs [9].

Repurposed drugs are eligible for patent protection through use claims or method of treatment claims. The
European Patent Organization (EPO) provides protection for second medical use by way of a Swiss claim which
reads as ‘Use of substance X to manufacture a medicament to treat a condition Y. The Patent Acts of the USA
and Australia allow protection for second medical use through method claims for the treatment or prophylaxis
of a disease. However, the patent laws of many countries including India, Indonesia and Argentina do not allow
patent protection for repurposed drugs. Also, aligned with the Trade-Related Intellectual Property Rights (TRIPs),
the patent laws of many countries do not provide patent protection for methods of treatment, diagnosis or
prophylaxis [10,11]. The aforementioned method and use patents provide a limited and weak scope of protection,
are easy to work around and difficult to enforce [12).

The drug regulations in the US provide market exclusivity of 3 years for the second indication. Europe provides
an additional 1 year over the existing 8 years data exclusivity if the new use is invented within those 8 years.
However, many countries including India do not have such provisions for repurposed drugs [13-15].

The case of Pregabalin judged by the Supreme Court of the UK is an excellent example of poor enforcement
of second medical use patents. The verdict also provides adequate evidence in the matter of the challenges faced
to detect infringement by the various stakeholders, namely the manufacturer, physician, pharmacist and patient.
The Court concluded that none of the relevant stakeholders can be infringers, further emphasizing the challenges
in the enforcement of such claims. One more significant conclusion drawn by the court was that when a second
medical use is proposed, medicaments may need to be prescribed by their brand names, and not by their generic or
international nonproprietary names [16]. On the other hand, to increase the affordability of medicines and address
public health issues, the Indian Medical Council, the nodal agency to regulate medical practice in India requires
that the medical practitioners prescribe medicaments by their generic names, clearly avoiding branding (17). Thus,
in such markets, especially where literacy levels are very poor, infringement (and its detection) of the rights of both
the innovator and that of the proposer of the second medical use, remain unresolved issues.

Pharmaceutical innovator organizations are known to pursue research and seek regulatory approvals only for
those candidates which are strongly protected through patents [12]. A survey of drugs approved in India between
1991 and 2011 showed that only 5% of the drugs approved were for second indication [18]. In conclusion, a
combination of nonexisting or poor intellectual property rights protection, completely absent or short tenure of
market/data exclusivity and ineffective mechanisms to detect infringement contribute to making repurposing a
commercially unattractive pursuit.

Proposals for repurposed drugs

Both pharmaceutical and legal researchers have attempted to overcome the issues faced in repurposing drugs and
suggested different approaches to resolve the various challenges. One proposal is a compensation mechanism through
complex calculations for the investments carried out to conduct clinical trials for a second medical use [19). Another
proposal relates to the process of discovering new drugs. It is recommended that pharmaceutical organizations
should consider exploratory research for second medical use during the clinical trials for the first use itself, resulting
in the saving of resources [20]. But there is no evidence of the practical implementation of either proposal. The
provision of government funding or public-private partnership schemes has also been proposed by some researchers.
Another critical initiative has been the sharing of molecular libraries between corporates and research institutions
to test molecules for a possible second medical use. Such practices are being observed in a few instances, particularly

in the US.

Intellectual property rights related initiatives undertaken during the pandemic
In April 2020, Prof Carlos Correa, Director — South Center had appealed to the Director-General of WHO,
Secretary-General — United Nations and to the United Nations High Commissioner for Human Rights that “Any
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commercial interest supported by the possession of intellectual property rights on those technologies must not
take precedence over saving lives and upholding human rights to support developing and other countries, as they
may need, to make use of Article 73(b) of the TRIPS Agreement to suspend the enforcement of any intellectual
property right (including patents, designs and trade secrets) that may pose an obstacle to the procurement or local
manufacturing of the products and devices necessary to protect their populations [21]”.

In October 2020, the Governments of India and South Africa submitted a communication to the World
Trade Organization (WTO) titled “Waiver from certain provisions of the TRIPS agreement for the prevention,
containment and treatment of COVID-19”. They sought to bring together the WTO members to ensure that
the various forms of IP do not cause barriers for affordable access to medicines, vaccines, diagnostics, research,
development, manufacturing and supply of products needed during this pandemic. This was supported by many
countries and more than 300 organizations globally, but was objected to by countries such as the USA, UK and
many other European countries [22]. The first meeting of the WTO members did not result in a consensus on the
issue and the next session of the WTO is scheduled around mid-December.

However, there have been no proposals to amend the patentability criteria or patentable subject matter by way
of any international agreements or national statutes.

Future perspective
To incentivize pharmaceutical companies to vigorously pursue repurposing, immediately implementable remedies
as well as various long-term measures should be undertaken.

The issue of infringement of second use patents can be prioritized by proposing amendments to labelling rules
in national drug laws. A system to identify products approved for second medical use by overt or covert text, visual
or coded symbols can be effected to protect the rights of the innovator as well as that of the proposer of the second
medical use. This feature will enable detection of infringement independent of whether the products are marketed
under a brand name or as a generic and in the same dose or dosage form.

On a mid-term basis, research and development-based pharmaceutical organizations should open their molecule
libraries to researchers who want to study them for a possible second medical use. An international repository for
new molecules should be actively considered and a deposition process facilitated for obtaining patent protection
for new chemical entities. This will ease the availability of molecules for further research.

Eventually, over a period of time, a review of international treaties and harmonization of patentability criteria to
provide a mechanism of protection for such discoveries can be considered. This is very relevant considering that
even vaccines and traditional medicines are being repurposed, examples being the BCG vaccine and plants such as
neem and ashwagandha for providing immunity against the COVID-19 [s].

Another option that should be debated at an international level is the current model of the drug discovery. With
continuous advances made in the field of data sciences, computing, artificial intelligence, testing instrumentation
and synthetic processes, such technologies should be actively applied to enhance the efficiency of the process of
drug discovery.

In conclusion, a multi-pronged approach is required to reap the immense benefits of the repurposing route of
drug discovery. This will create an alternate course of drug discovery, leading to affordable access to medicines and
immense benefits to patients.

Financial & competing interests disclosure
The authors have no relevant affiliations or financial involvement with any organization or entity with a financial interest in or finan-
cial conflict with the subject matter or materials discussed in the manuscript. This includes employment, consultancies, honoraria,
stock ownership or options, expert testimony, grants or patents received or pending, or royalties.

No writing assistance was utilized in the production of this manuscript.

References
1. World Health Organization. WHO coronavirus disease (COVID-19) dashboard. (2020). https://covid19.who.int/

2. World Health Organization Declares COVID-19 a ‘Pandemic’. Here’s what that means (2020).
https://time.com/5791661/who-coronavirus- pandemic-declaration/

3. Gilead. Gilead sciences statement on request to rescind remdesivir orphan drug designation.
(2020). hteps://www.gilead.com/news-and- press/company-statements/gilead-sciences-statement-on-request- to- rescind-remdesivir-orph
an-drug-designation#:~:text=In%20early%20March%2C%20Gilead%20sought, patients%20in%20the%20United %20States

future science group 10.4155/ppa-2020-0031


https://www.covid19.who.int/
https://time.com/5791661/who-coronavirus-pandemic-declaration/
https://www.gilead.com/news-and-press/company-statements/gilead-sciences-statement-on-request-to-rescind-remdesivir-orphan-drug-designation#:~:text=In%20early%20March%2C%20Gilead%20sought,patients%20in%20the%20United%20States

Hot Topic  Ravi, Jadhay, Vaidya & Ghooi

20.
21.
22.

Agrawal U, Raju R, Udwadia ZF. Favipiravir: a new and emerging antiviral option in COVID-19. Med. J. Armed Forces India 76,
370-376 (2020).

Joshi S, Joshi M, Degani M. Tackling SARS-CoV-2: proposed targets and repurposed drugs. Future Med. Chem. 12(17),
1579-1601 (2020).

Venkatesh P, Thatikonda S, Godugu C. The current understanding and potential therapeutic options to combat COVID-19. Life Sci.
254, 117765 (2020).

Ahamad S, Branch S, Harrelson S, Hussain MK, Saquib M, Khan S. Primed for global coronavirus pandemic: emerging research and
clinical outcome. Eur. J. Med. Chem. 209, 112862 (2020).

Haupt J, Schroeder M. Old friends in new guise: repositioning of known drugs with structural bioinformatics. Briefingsin Bioinformatics
12(4), 312-326 (2011).

Kumar A, Nanda A. Ever-greening in pharmaceuticals: strategies, consequences and provisions for prevention in USA, EU, India and

other countries. Pharm. Regul. Aff 6(1), 1000185 (2017).

World Trade Organization. Agreement on trade-related aspects of intellectual property rights (TRIPs).
https://www.wto.org/english/docs_e/legal _e/27-trips.pdf

Intellectual Property India. The Patents Act, 1970.
http://ipindia.nic.in/writereaddata/Portal/IPOAct/1_113_1_The_Patents_Act_1970_- Updated_till_23_June_2017.pdf

Roin, Benjamin N. Solving the problem of new uses by creating incentives for privateindustry to repurpose off-patent drugs. Mich St L
Rev. hueps://petrieflom.law.harvard.edu/assets/publications/Roin_Solving_the_Problem_of New_Uses.pdf (2014.

U.S. Food and Drug Administration. Federal Food, Drug, and Cosmetic Act (FD&C Act).
heeps://www.fda.gov/regulatory-information/laws-enforced-fda/federal-food-drug-and-cosmetic-act-fdc-act

European Medical Agency. Data exclusivity, market protection, orphan and paediatric rewards, European Medicines Agency.
https://www.ema.europa.eu/en/documents/presentation/presentation-data- exclusivity- market- protection-orphan- paediatric-rewards-s-
ribeiro_en.pdf

Government of India. The Drugs and Cosmetics Act, 1940. http://legislative.gov.in/sites/default/files/A1940-23.pdf

Supreme Court of United Kingdom. Warner-Lambert Company LLC. V. Generics (UK) Ltd t/a Mylan and another, UKSC
2016/0197. (2018). https://www.supremecourt.uk/cases/docs/uksc-2016-0197-judgment. pdf

Medical Council of India. Indian Medical Council (professional conduct, etiquette and ethics) regulations. (2002).
https://www.mciindia.org/documents/rulesAndRegulations/Ethics%20Regulations-2002.pdf

Kataria B, Bhavsar V, Donga B. Contemplation on approved drugs in India from 1999 through 2011. Asian J. Pharm. Clin. Res. 5(3),
25-29 (2012).

Basheer S. Protection of regulatory data under Article 39.3 of TRIPs: the Indian context. IP Forthcoming
(20006). https://papers.ssrn.com/sol3/papers.cfm?abstract_id=934269 Only a link is available

Novac N. Challenges and opportunities of drug repositioning. Zrends Pharmacol. Sci. 34(5), 267-272 (2013).
https://www.southcentre.int/wp-content/uploads/2020/04/COVID-19-Open- Letter-REV. pdf

heeps://www.globaljustice.org.uk/sites/default/files/files/news_article/csoletter_supportingwaiverfinal.pdf

10.4155/ppa-2020-0031

Pharm. Pat. Anal. (Epub ahead of print) future science group


https://www.wto.org/english/docs_e/legal_e/27-trips.pdf
http://www.ipindia.nic.in/writereaddata/Portal/IPOAct/1_113_1_The_Patents_Act_1970_-_Updated_till_23_June_2017.pdf
https://petrieflom.law.harvard.edu/assets/publications/Roin_Solving_the_Problem_of_New_Uses.pdf
https://www.fda.gov/regulatory-information/laws-enforced-fda/federal-food-drug-and-cosmetic-act-fdc-act
https://www.ema.europa.eu/en/documents/presentation/presentation-data-exclusivity-market-protection-orphan-paediatric-rewards-s-ribeiro_en.pdf
http://www.legislative.gov.in/sites/default/files/A1940-23.pdf
https://www.supremecourt.uk/cases/docs/uksc-2016-0197-judgment.pdf
https://www.mciindia.org/documents/rulesAndRegulations/Ethics%20Regulations-2002.pdf
https://www.papers.ssrn.com/sol3/papers.cfm?abstract_id=934269%20Only%20a%20link%20is%20available
https://www.southcentre.int/wp-content/uploads/2020/04/COVID-19-Open-Letter-REV.pdf
https://www.globaljustice.org.uk/sites/default/files/files/news_article/csoletter_supportingwaiverfinal.pdf


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Coated FOGRA39 \050ISO 12647-2:2004\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 400
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 400
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ENU ([Based on 'PPG Indesign CS4_5_5.5'] [Based on 'PPG Indesign CS3 PDF Export'] Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo false
      /AddRegMarks true
      /BleedOffset [
        8.503940
        8.503940
        8.503940
        8.503940
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions false
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 600
        /LineArtTextResolution 2400
        /PresetName (Pureprint flattener)
        /PresetSelector /UseName
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 8.835590
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


