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Abstract

Background: India continues to contribute disproportionately to the global burden of disease and public
health research output from India is also known to be not commensurate with her healthcare needs. We
carried out the present study to assess if clinical trials were in line with the health care needs of the country
by auditing the clinical trials registry of India.

Materials and Methods: All the clinical studies registered in CTRI between July 20, 2007 and December 31,
2015 were searched in the “Trial Search” section. The total number of studies, their phases of development,
and therapeutic areas were assessed. Trials in each therapeutic area was compared with the disease burden
(DALYs) in that area taken from Global Health Estimates [2014] Summary Tables of the WHO. The number
of trials conducted per state in India was also compared with the population of that state [Census 2011].
Results: A total of 6474 studies were registered of which 3325 (51.4%) were clinical trials. The state of
Maharashtra had the highest number trials [16.4%] followed by Karnataka ( 11.6%) and Tamil Nadu (10%).
Populous states like Uttar Pradesh (5.3%) and Bihar (1.4%) had far fewer trials. The largest number of trials
was in the area of cancer (16.4%), followed by diabetes (12.1%) and cardiovascular diseases (10.1%). Infectious
and parasitic diseases had the highest DALYs (82,681) and ranked first in disease burden but accounted for
only 5% of the total trials and ranked 7th according to number of trials. Cancer ranked first in the number
of trials (16.4%), but ranked 6th based on DALYs.

Conclusion: Clinical trials conducted in India are not in consonance with her health care needs. Strengthening
the capacity for conducting trials in the populous states and the north-eastern part of the country is
necessary to allow a more equitable selection of participants. The government should introduce policies
to encourage new drug development in areas where needed the most.
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BACKGROUND

contributes disproportionately to the global burden of
disease. In addition, large health disparities exist between

Opver the past 10 years, although India has seen significant
improvements in some health indicators (for exarnple, increased
life expectancy at birth, decreased under-five mortality rate,
and decreased maternal mortality ratio),m the country still
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states, across social classes with a signiﬁcant rural-urban
divide.”! India accounts for 18% of global deaths and 20%
of disability-adjusted life-years (DALYs) (WHO 2009).*
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One of the ways to improve the health status of a country is to
generate objective and locally relevant evidence about various
interventions being researched or developed globally so that
they can be appiied to the country’s needs. It was encouraging
that India became one of the preferred destinations for the
conduct of global clinical trials after a series of regulatory
reforms from 2005 onward. The conduct of these trials was
helped by the fact that the country had a treatment naive patient
pool, a large disease burden, experienced and English-speaking

investigators, and relatively low costs of trial conduct.*!

It has been stated earlier that the public health research output
from India has not been commensurate with her healthcare needs.
I In view of the surge in clinical research and the concomitant
regulatory reforms, we wanted to find out if this research was
in line with the health care needs of the country. We did this
by evaluating studies registered in the Clinical Trials Registry
of India (CTRI) between 2007 and 2015 and compared them
with the disease burden in the country. Further, because health
disparities are known to exist between states, social classes,
and rural and urban India, we also assessed whether there were
inequities in distribution of clinical trials across the country.

METHODS

Search strategy

All the clinical studies registered in CTRI between July
20, 2007, and December 31, 2015, were searched in the
“Trial Search” section with the keywords CTRI/ year (being
2007/08/09/10/11/12/13/14/15) and Phase 1/11/111/
IV in the “Trial Phase” section for each year.

Data extraction and analysis strategy

*  The total number of clinical trials (studies in various
phases of drug development) per year and their
development phase was determined

*  The number of trials conducted per state in India was
calculated and compared with the population of that state
based on the 2011 census of India

*  The trials were then classified into IS different therapeutic
areas: Cancers, cardiovascular diseases, diabetes mellitus,
digestive diseases, endocrine, blood- and immune-related
disorders, genitourinary diseases, infectious and parasitic
diseases, mental and behavioral disorders, musculoskeletal
diseases, neonatal conditions, neurological conditions,
nutritional deficiencies, respiratory diseases, sense organ
diseases, and skin diseases. The total number of trials and
their phases in each therapeutic area was also calculated

*  The number of trials in each therapeutic area was compared
with the disease burden (expressed in DALY's) in that area
taken from Global Health Estimates 2014 Summary Tables,

WHO.") Further, the DALYs were ranked in ascending
order and compared to the rank that the therapeutic area
got when classified by a number of trials.

RESULTS

Demographics

The CTRI had a total of 6474 studies registered during the
study period, of which 3325 (51.4%) were clinical trials.
From 27 in 2007, the number of trials rose to a maximum of
550 in 2010. There was a fall over the next 2 years (363, 394,
respectively) to rise again to 404 in 2015 [Figure 1. Phase III
trials were the largest group (1550/ 3325;46.6%), followed by
Phase IV (783/3325; 23.5%), Phase II (778/3325; 23.4%),
and Phase | (214/3325; 0.5%). The year-wise trend for the
various phases was similar to that seen with the total [Figure 1.

State-wise distribution of trials

Mabharashtra had the highest number trials registered
<I674; I6.4%>, followed by Karnataka (1185; II.6%>
and Tamil Nadu (1004; 10%). Populous states such as
Uttar Pradesh (544; 5.3%) and Bihar (138; 1.4%) had far
fewer trials. All the Northeastern states had only 109 (1.1%)
trials over the entire 8-year period. Table I gives the state wise
distribution of trials registered in CTRI between 2007 and
2015 and the corresponding population of the state.

Distribution of trials based on therapeutic area

The largest number of trials was in the area of cancer
(546; 16.4%), followed by diabetes (401; 12.1%) and
cardiovascular diseases (336; 10.1%). Most Phase I trials were
in infectious and parasitic diseases (50/214; 23.4%) and
76% (38/50) of these Phase I trials were vaccine trials. Most
Phase II (152/778; 20%) and Phase III (293/1550; 19%)
trials were in cancers while the maximum Phase IV trials were
in cardiovascular diseases (1 12/783; 14.3%). Table 2 shows the
distribution of trials across therapeutic areas and phases of drug
development.

Comparison of number of trials conducted with the disease
burden in India by ranking of health conditions according to
the number of trials in that condition and the disease burden

in that area (expressed as DALY’s).

We found that infectious and parasitic diseases had the highest
DALYs (82,681) and ranked first in disease burden but
accounted for only 5% of the total trials ranking 7% according
to number of trials. Cancer was ranked first in the number
of trials (546/3325; 16.4%) but was ranked 6™ based on
DALY (24,015). Neonatal conditions (DALY rank 3) and
nutritional deficiencies (DALY rank 7) also with high DALY's
had far fewer trials (trial rank 15 and 13, respectively). Table 3
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shows the number of trials in each therapeutic area and the

disease burden in that area (expressed as DALY's) in India.

DISCUSSION

In this 8-year analysis of studies registered with the CTRI, we
found that 51% of the total studies registered were clinical
trials. The total number of trials registered, first increased
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Figure 1: Year-wise trend of total trials and trials in different phases

Table 1: State-wise distribution of trials registered in Clinical
Trials Registry of India between 2007 and 2015

State Population (lakhs) Total trials

Percentage of the total (n=3325), n (%)
Uttar Pradesh 199,812,341 (16.5) 544 (5.3)
Maharashtra 112,374,333 (9.2) 1674 (16.4)
Bihar 104,099,452 (8.5) 138 (1.4)
West Bengal 91,276,115 (7.5) 532 (5.2)
Andhra Pradesh 84,580,777 (7) 914.(9)
Madhya Pradesh 72,626,809 (6) 236 (2.3)
Tamil Nadu 72,147,030 (6) 1004 (10)
Rajasthan 68,548,437 (5.6) 536 (5.3)
Karnataka 61,095,297 (5) 1185 (11.6)
Gujarat 61,439,692 (5) 978 (9.6)
Odisha 41,974,218 (3.5) 171 (1.7)
Kerala 33,406,061 (2.8) 296 (2.9)
Jharkhand 32,988,134 (2.7) 22 (0.2)
Assam 31,205,576 (2.6) 74 (0.7)
Punjab 27,743,338 (2.3) 216 (2.1)
Chhattisgarh 25,545,198 (2.1) 25(0.3)
Haryana 25,351,462 (2.1) 312 (3.0)
New Delhi 16,787,941 (1.4) 897 (8.8)
Jammu and Kashmir 12,541,302 (1) 45 (0.4)
Uttarakhand 10,086,292 (0.8) 27 (0.3)
Himachal Pradesh 6,864,602 (0.6) 65 (0.6)
Tripura 3,673,917 (0.3) 10 (0.1)
Meghalaya 2,966,889 (0.3) 5(0.1)
Manipur 2,855,794 (0.2) 4 (0.1)
Nagaland 1,978,502 (0.2) 0
Goa 1,458,545 (0.1) 62 (0.6)
Arunachal Pradesh 1,383,727 (0.1) 2 (0.01)
Puducherry 1,247,953 (0.1) 199 (2)
Mizoram 1,097,206 (0.1) 5(0.1)
Sikkim 610,577 (0.05) 4 (0.1)
174

from 2007 to 2010, after which the numbers began to fall
to rise again in 2015. The fall in number of trials after 2010
can be attributed to the global financial crisis that occurred
in 2008-2009. Almost half of the trials in India registered
during the study periocl were Phase III studies, reﬂecting
the fact that India had become an attractive hub for clinical
research. The small number of Phase I trials (7%) indicates
that not enough indigenous research is occurring in India. On
the other hand, it is encouraging that a large number of these
Phase I studies are being conducted on vaccines suggesting
that efforts are being made in the country to reduce large
infectious disease burden.

When we compared the number of trials per state in India with
the population of that state, we found a skew in distribution.
Populous states such as Uttar Pradesh and Bihar were found to
have fewer trials and the topographically detached Northeastern
states had the fewest. This likely stems from lack of trained
workforce, infrastructure, and appropriate technology. The
Declaration of Helsinki, 2013/®! specifies that research should
be accessible to the population and it is an individual’s right
to participate in research. More training and infrastructure
builcling efforts must thus be made in these states to reduce
this inequity.

The top five health conditions contributing to the disease
burden were infectious and parasitic disease, cardiovascular
diseases, neonatal conditions, respiratory diseases, and
mental and behavioral diseases, while the top five areas
in which clinical trials were conducted included cancers,
diabetes mellitus, cardiovascular diseases, musculoskeletal
diseases, and digestive diseases. This shows a discrepancy
in the areas in which the trials are being conducted and
the areas contributing to significant disease burden in the
country. A large number of trials on noncommunicable
diseases lead to a possible conclusion that India is possibly
contributing to global research, which may not entirely be
necessary for the population. This shows a discrepancy in
the areas in which research is being conducted and the health
needs of the country. Other authors have noted that research
outputs — publications in peer—reviewecl journals are at a

dismal low in the country.”’

While communicable diseases still pose a very high risk on
the health status of the Indian population, very little new
research is being done on them. This clearly depicts that India
is conducting more trials on lifestyle-related disorders while
their major disease burden is still contributed by infectious
diseases. Even drugs such as bedaquiline (for drug—resistant
tuberculosis) and miltefosine (for leishmaniasis) which are
lifesaving have been developed outside the country.
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Table 2: Distribution of trials registered in Clinical Trials Registry of India between 2007 and 2015 according to therapeutic

area and phase of drug development

Therapeutic area Total (n=3325), Phasel(n=214), Phase ll (1=778), Phase lll (1=1550), Phase IV (n=783),
n (%) n (%) n (%) n (%) n (%)

Cancer 546 (16.4) 33 (15.4) 152 (20) 293 (19) 68 (8.7)
Cardiovascular diseases 336 (10.1) 17 (8) 52 (6.7) 155 (10) 112 (14.3)
Diabetes mellitus 401 (12.1) 22 (10.2) 84 (10.8) 204 (13.2) 91 (11.6)
Digestive diseases 279 (8.4) 3(1.4) 79 (10.1) 126 (8.1) 71(9)
Endocrine, blood, and immune disorders 129 (4) 18 (8.4) 56 (7.2) 21 (1.4) 34 (4.3)
Genitourinary diseases 185 (5.6) 9 (4.2) 42 (5.4) 78 (5) 46 (6)
Infectious and parasitic diseases 198 (5.4) 50 (23.4) 33(4.2) 64 (4.1) 51 (6.5)
Mental and behavioral disorders 186 (5.6) 9(4.2) 28 (3.6) 104 (6.7) 45 (5.7)
Musculoskeletal diseases 289 (8.7) 18 (8.4) 92 (11.8) 139 (9) 50 (6.4)
Neonatal conditions 15 (0.04) 1(0.5) 2(0.3) 6(0.4) 6(0.8)
Neurological conditions 37 (1.1) 2 (1) 6(0.8) 10 (0.6) 19 (2.4)
Nutritional deficiencies 41(1.2) 3(1.4) 8 (1) 8 (0.5) 22 (2.8)
Respiratory diseases 270 (8.1) 12 (5.6) 49 (6.3) 136 (8.8) 73(9.3)
Sense organ diseases 222 (6.7) 11 (5.1) 53 (6.8) 119 (7.7) 39 (5)
Skin diseases 191 (5.7) 6(2.8) 42 (5.4) 87 (5.6) 52 (6.6)

Table 3: Number of clinical trials in each therapeutic area and the disease burden (expressed as disability-adjusted life-years)

in India with ranking

Therapeutic area DALYs Rank (based Number of trials Rank (based on number of trials
on DALYs) registered, n (%) registered in that therapeutic area)

Cancer 24,015.0 6 546 (16.4) 1

Cardiovascular diseases 70,129.7 2 336 (10.1) 3

Diabetes mellitus 9795.5 13 401 (12.1) 2

Digestive diseases 17,771.3 8 279 (8.4) 5

Endocrine, blood, and immune disorders 4293.9 14 129 (4) 12

Genitourinary diseases 3264.6 12 185 (5.6) 1

Infectious and parasitic diseases 82,681.3 1 222 (6.7) 7

Mental and behavioral disorders 13,354.4 5 186 (5.6) 10

Musculoskeletal diseases 15,5652.4 9 289 (8.7) 4

Neonatal conditions 66,591.9 3 15 (0.04) 15

Neurological conditions 14,697.8 10 37 (1.1) 14

Nutritional deficiencies 19,731.3 7 41 (1.2) 13

Respiratory diseases 41,938.0 4 270 (8.1) 6

Sense organ diseases 13,582.0 1 198 (5.4) 8

Skin diseases 30,217.3 15 191 (5.7) 9

DALYs=Disability-adjusted life-years

CONCLUSION REFERENCES

Thus, the present study shows that the clinical trials conducted
in India are not in consonance with their health care needs.

Strengthening the capacity for conducting trials in the populous
states and the Northeastern part of the country is necessary to
allow a more equitable selection of participants. We conclude

that India must participate in more clinical trials, especially

in areas relevant to its own disease burden and major public
health problems. The government should introduce policies to

encourage new clrug development 1n areas Where needed the most.
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