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Around the world, there have been calls to include parti-
cipants of diverse ethnicities in every clinical trial. In
India, some years ago, a Parliamentary Committee was
informed that trials are run in cosmopolitan cities of
the country, and that this ensured suitable ethnic rep-
resentation. The Indian Council of Medical Research,
New Delhi, has defined six zones of the country from
where sampling needs to be done to ensure good ethnic
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coverage. We found that no city has adequate representa-
tion from all the zones. However, possibly, a suitable sam-
pling strategy in some cities could replace running trials
from a few zones.

Keywords: Clinical trials, cosmopolitan cities, diversity,
ethnicity, sampling strategy.

PATIENTS of any age, gender, ethnicity, etc. may require a
particular drug. However, clinical trials that are conducted
to confirm whether a candidate drug is efficacious and not
toxic usually do not adequately include representatives of
the various sub-populations that will need it'. As such,
much clinical research is sub-optimal and can result in un-
expected adverse or serious adverse events when a drug is
rolled out to the general population®.

Increasing the diversity of trial participants is a non-tri-
vial task. Nevertheless, as a result of a range of efforts®®, the
diversity in trials in the USA, for instance, has increased
in the last couple of decades’.

In India, too, the need to include various ethnic groups in
trials has received attention. In 2012, the 59th Parliamentary
Report, by the Parliamentary Standing Committee on Health
and Family Welfare, Government of India'®, commented
that “In response to a question as to how various ethnic
groups are being enrolled in Phase Il clinical trials, the
Committee was informed that “most trials were taking
place in cosmopolitan towns. It is understood that cosmopoli-
tan cities have a heterogeneous population comprising various
ethnic groups. Otherwise, there is no proactive, specific pro-
cedure to test new drugs on different ethnic groups” **.
However, the Standing Committee considered it inade-
quate that a drug was only trialled in Mumbai, for in-
stance. Furthermore, in response to the Standing Committee
highlighting various inadequacies with the drug testing
and approval processes, the Ranjit Roy Chaudhury Commit-
tee was established in order to, inter alia, provide guidance
on clinical trials. In 2013, this Committee, too recommended
that diverse ethnicities be included in trials run in India*’.

Let us return to the issue of diversity in metropolitan India.
Assuming for the moment, that sufficient ethnic diversity
does exist in some of India’s largest cosmopolitan cities, this
raises the question, ‘How should one define a city as cos-
mopolitan?’. We examine this below.

In terms of defining the variety of ethnicities in India at the
broadest level, the Indian Council of Medical Research
(ICMR), New Delhi, has divided the country into six zones,
viz. East, West, North, South, Central and North East'?.
Although there has been migration within the country, each
zone is characterized by a dominant ethnicity®®. Therefore,
we define each zone as being characterized by ethnicity
different from that in another zone. We list the constituent
states and Union Territories (UTs) of each zone, largely
based on Government categorizations (Table 1).

Separately, we use the Census 2011 data at the town level,
which records the total number of speakers of each of the
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Table 1. Six zones of India, and constituent states and Union Territories (UTs)*
Zone State/UT Zone State/UT
Northern? Haryana Southern® Andhra Pradesh
Punjab Karnataka
Himachal Pradesh Kerala
Rajasthan Tamil Nadu
Jammu & Kashmir Telangana
NCT Delhi Puducherry
Chandigarh Western® Gujarat
Ladakh® Maharashtra
Eastern® Bihar Goa
Jharkhand Dadra & Nagar Haveli; Daman & Diu
Odisha North East®  Arunachal Pradesh
West Bengal Assam
Central® Uttarakhand Manipur
Uttar Pradesh Meghalaya
Chhattisgarh Mizoram
Madhya Pradesh Nagaland
Tripura
Sikkim

*http://interstatecouncil.nic.in/iscs/wp-content/uploads/2016/08/states_reorganisation_act.pdf

®Our own classification.
‘https://mdoner.gov.in/about-north-east

*The islands of (i) Andaman and Nicobar and (ii) Lakshadweep are left out of this classification.

121 languages, of which 22 are scheduled and 99 are non-
scheduled (https://censusindia.gov.in/2011Census/Language_
MTs.html). Our sample consists of 10 major cities from
different regions. We used STATA 16 to compute the per-
centage of speakers for each language in the 10 cities
(https://www.stata.com/).

By way of illustration, let us consider Bengaluru. If a trial
were to recruit participants from this city, the ethnicities
of the South would certainly be included in the trial. How-
ever, in order to define Bengaluru as cosmopolitan, where
sampling in the city could substitute for that in at least one
other zone, we can consider the problem as follows: Is a
significant percentage of the population of Bengaluru, a na-
tive speaker of a language that is dominant in another zone?
One could (arbitrarily) define a significant extent as a mini-
mum of 1% of the population of that city.

Figure 1 provides graphs for 10 major cities by way of
examples of the distribution of languages which are the
mother tongue of a significant part of the population of
each city.

In the case of 5 of the 10 cities, the mother tongue of at
least 1% of the population indicates that this sub-population
originated in another zone. These are (i) Delhi (North) — Ben-
gali, spoken in the Eastern zone; (ii) Mumbai (West) — Tamil
and Telugu, spoken in the Southern zone; (iii) Bengaluru
(South) — Marathi, spoken in the Western zone; (iv) Gu-
wahati (North East) — Bengali, spoken in the Eastern zone
and (v) Hyderabad (South) — Marathi, spoken in the Western
zone. Hindi and Urdu are spoken by a significant percent-
age of the population in several zones, but we cannot state
unequivocally which zones the speakers of these languages
represent. If one wants to consider the Hindi- or Urdu-
speakers as representing particular zones in a trial, one
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would separately have to ascertain the state of origin of
the individual.

In another study (manuscript submitted), we have found
that phase 2 or phase 3, interventional, drug or biologic trials
run in India and registered with the Clinical Trials Registry-
India, have inadequately recruited trial participants from
the six zones. It is logistically more challenging to run trials
in far-flung areas of a large country than to sample the
various ethnicities that reside in a few cosmopolitan cities.
However, our analysis reveals that it is unlikely that any
Indian city is sufficiently cosmopolitan so that there is
significant representation from all six zones of the coun-
try. At best, a suitable sampling strategy in some of our
cities, based on the mother tongue (and state of origin for
Hindi- or Urdu-speakers), could replace sampling from
some zones.

It has been reported that of the drugs approved in the
US over the period 2008-13, one in five had a differential
outcome, or potential for differential outcome due to differ-
ences in exposure, for patients of different ethnicities***°.
The underlying reason for the ethnicity-based differential
outcomes could be genetic, lifestyle or nutritional reasons™.
Aside from differences in outcomes, the side effect profile
may also differ’”. Given the increasing recognition of the
impact of ethnicity on the safety and efficacy of a given
drug, regulators in the West now welcome data from trials
run in other parts of the world, that would be relevant to
their immigrant populations'®,

The differential outcomes for patients of different ethnici-
ties in the recent COVID-19 pandemic™ have been a strong
reminder that if determined efforts are not made to include
diverse ethnicities in each trial, this could lead to ethical
transgressions in the form of the partially wasted efforts of
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Figure 1. Fraction of the population speaking a particular mother tongue in 10 major cities of India: a, Kolkata; b, Chennai;
¢, Lucknow; d, Delhi; e, Mumbai; f, Thiruvananthapuram; g, Bengaluru; h, Guwabhati; i, Hyderabad; j, Ahmedabad.
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trial volunteers®®%

ethnicities as possible.

and medical discrimination in the form
of somewhat ineffective or more toxic drugs. All trialists
need to strive to run trials that are as representative of diverse

1. Liu, K. A. and Mager, N. A. D., Women’s involvement in clinical
trials: historical perspective and future implications. Pharm. Pract.

(Granada), 2016, 14, 708.

2. Caldwell, P. H., Murphy, S. B., Butow, P. N. and Craig, J. C., Clin-

ical trials in children. Lancet, 2004, 364, 803-811.

3. Amorrortu, R. P. et al., Recruitment of racial and ethnic minorities
to clinical trials conducted within specialty clinics: an intervention

mapping approach. Trials, 2018, 19.

4. Aronson, L., A new NIH rule won’t be enough to make clinical re-
search more inclusive. STAT, 2019; https://www.statnews.com/

2019/01/31/nih-rule-make-clinical-research-inclusive/

5. Kahl, K. L., Despite showing interest, vulnerable populations lack
sufficient clinical trial information. Cure Today, 2018; https://

www.curetoday.com/view/despite-showing-interest-vulnerable-pop-
ulations-lack-sufficient-clinical-trial-information

6. Ashford, J., Clinical trials need to include more Black and other
minority participants. Here’s how. STAT, 2020; https://www.
statnews.com/2020/07/22/clinical-trials-include-more-black-and-

other-minority-participants/.

7. Caplan, A. and Friesen, P., Health disparities and clinical trial re-
cruitment: is there a duty to tweet? PLoS Biol., 2017, 15, e2002040.
8. Bulik, B. S., Pfizer TV ad aims for clinical trial diversity, with a
special invite to the Black community. FiercePharma, 2021; https://
www.fiercepharma.com/marketing/pfizer-tv-ad-addresses-health-

inequities-clinical-trials-highlighting-new-hub-for-drug

9. May, M., Twenty-five ways clinical trials have changed in the last

25 years. Nature Med., 2019, 25, 2-5.

10. Government of India, Department-related Parliamentary Standing
Committee on Health and Family Welfare, Fifty-ninth report on the
functioning of the Central Drugs Standard Control Organization

(CDSCO). Rajya Sabha Secretariat, New Delhi, 2012.

11. Report of the Prof. Ranjit Roy Chaudhury Expert Committee to
formulate policy and guidelines for approval of new drugs clinical

trials and banning of drugs, July 2013.

12.

13.

14.

15.

16.

17.

18.

20.

21.

Kumar, A., To conduct large scale clinical trials, ICMR calls for
entries in Indian Clinical Trial & Education Network, 2021;
https://www.timesnownews.com/mirror-now/in-focus/article/to-con-
duct-large-scale-clinical-trials-icmr-calls-for-entries-in-indian-clinical-
trial-education-network/816533

Majumder, P. P. and Basu, A., A genomic view of the peopling and
population structure of India. Cold Spring Harbh. Perspect. Biol.,
2015, 7, a008540.

Ramamoorthy, A., Pacanowski, M. A., Bull, J. and Zhang, L., Racial/
ethnic differences in drug disposition and response: review of re-
cently approved drugs. Clin. Pharmacol. Ther., 2015, 97, 263-273.
Bumpus, N. N., For better drugs, diversify clinical trials. Science,
2021, 371, 570-571.

Indians abroad. Indian-origin doctors warn of racial bias in medical
research in UK. NDTV.com, 2020; https://www.ndtv.com/indians-
abroad/indian-origin-doctors-warn-of-racial-bias-in-medical-resea-
rch-in-uk-2265389.

Knepper, T. C. and McLeod, H. L., When will clinical trials finally
reflect diversity? Nature, 2018, 557, 157-159.

Anon., Frost & Sullivan, Asia: preferred destination for clinical tri-
als, 2020; https://novotech-cro.com/sites/default/files2020-03/Frost_
Sullivan_Asian_Clinical_Trials_Report_March_2020.pdf

. Sze, S. et al., Ethnicity and clinical outcomes in COVID-19: a sys-

tematic review and meta-analysis. Clin. Med., 2020, 29.

Institute of Medicine (US) Forum on Drug Discovery, Develop-
ment and Translation, Transforming Clinical Research in the Unit-
ed States: Challenges and Opportunities: Workshop Summary,
Washington DC, National Academy Press, USA, 2010.

ICMR, National ethical guidelines for biomedical and health res-
earch involving human participants, Indian Council of Medical Res-
earch, New Delhi, 2017.

ACKNOWLEDGEMENT. We thank Dr Sreekar Vadlamani (TIFR
Centre for Applicable Mathematics, Bengaluru) for useful discussions.

Received 28 September 2022; accepted 31 October 2022

doi: 10.18520/cs/v123/i12/1514-1517

CURRENT SCIENCE, VOL. 123, NO. 12, 25 DECEMBER 2022

1517


https://www.statnews.com/2019/01/31/nih-rule-make-clinical-research-inclusive/
https://www.statnews.com/2019/01/31/nih-rule-make-clinical-research-inclusive/
https://www.curetoday.com/view/despite-showing-interest-vulnerable-populations-lack-sufficient-clinical-trial-information
https://www.curetoday.com/view/despite-showing-interest-vulnerable-populations-lack-sufficient-clinical-trial-information
https://www.curetoday.com/view/despite-showing-interest-vulnerable-populations-lack-sufficient-clinical-trial-information
https://www.statnews.com/2020/07/22/clinical-trials-include-more-black-and-other-minority-participants/
https://www.statnews.com/2020/07/22/clinical-trials-include-more-black-and-other-minority-participants/
https://www.statnews.com/2020/07/22/clinical-trials-include-more-black-and-other-minority-participants/
https://www.fiercepharma.com/marketing/pfizer-tv-ad-addresses-health-inequities-clinical-trials-highlighting-new-hub-for-drug
https://www.fiercepharma.com/marketing/pfizer-tv-ad-addresses-health-inequities-clinical-trials-highlighting-new-hub-for-drug
https://www.fiercepharma.com/marketing/pfizer-tv-ad-addresses-health-inequities-clinical-trials-highlighting-new-hub-for-drug
https://www.timesnownews.com/mirror-now/in-focus/article/to-conduct-large-scale-clinical-trials-icmr-calls-for-entries-in-indian-clinical-trial-education-network/816533
https://www.timesnownews.com/mirror-now/in-focus/article/to-conduct-large-scale-clinical-trials-icmr-calls-for-entries-in-indian-clinical-trial-education-network/816533
https://www.timesnownews.com/mirror-now/in-focus/article/to-conduct-large-scale-clinical-trials-icmr-calls-for-entries-in-indian-clinical-trial-education-network/816533
https://www.ndtv.com/indians-abroad/indian-origin-doctors-warn-of-racial-bias-in-medical-research-in-uk-2265389
https://www.ndtv.com/indians-abroad/indian-origin-doctors-warn-of-racial-bias-in-medical-research-in-uk-2265389
https://www.ndtv.com/indians-abroad/indian-origin-doctors-warn-of-racial-bias-in-medical-research-in-uk-2265389
https://novotech-cro.com/sites/default/files2020-03/Frost_Sullivan_Asian_Clinical_Trials_Report_March_2020.pdf
https://novotech-cro.com/sites/default/files2020-03/Frost_Sullivan_Asian_Clinical_Trials_Report_March_2020.pdf

