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Abstract

Traditional medicine is considered as one of the major components of healthcare system around
the globe. A large section of people depend on this medicine system for their primary health
care. In context of Traditional Indian Medicine (TIM) system i.e. Ayurveda, there is a rich
history of effectiveness related to drug-drug and drug-diet compatibilities by which synergistic
Ayurvedic medicines are prepared. However, Ayurvedic pharmaceutics may give many
unfortunate reactions because of subjective variation, irrational use, adulteration, contamination,
poor quality of drugs and inadequate clinical research which may leads to Adverse Drug
Reactions (ADR) .Prevention of ADR is a major goal of globally running Pharmacovigilance
(PV) programmes. World Health Organization (WHO) has recognized and addressed monitoring
and safety of traditional medicine products by integrating them into the national health care
delivery system. Several steps have been taken in India to promote PV and to integrate it into
clinical practice with several new technological interventions. The purpose of this review is to
explore and recommend regulatory interventions for effective PV system in India so that the

benefits outweigh the risks associated with use of TIM. In this regard, suitable training from
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WHO personnel, connecting all the hospitals to signal system, and incorporation of artificial
intelligence for ADR reporting will be the few innovations towards improving the present PV
program. The leads discussed in this review may help to improvise PV activities, firstly, by
globalization of TIM and their effective market regulation, and secondly by improvisation of
operational framework, which leads to better control and coordination mechanism for drug

safety.

Keywords: Pharmacovigilance, Adverse Drug Reaction, Clinical Trials, Pharmacogenomics,

Data Mining, Signal System.

1. Introduction

Plant based drugs are often the key treatment strategy in different traditional medicine (TM)
systems, numerous drugs have entered into international market through exploration of
ethanopharmocology (Patwardhan et al. 2005). It is estimated that nearly 75% of plant based
therapeutic entities used worldwide were included from TM (Wachtel et al. 2011). TM is
currently the one of the best preserved and most influential medical system with the largest
number of users worldwide (Seethapathy et al. 2019). Global promotion and propagation of
(TIM) i.e. Ayurveda, has been an important thrust area of WHO (World Health Organization)
(WHO-National Health-Care System 2015 ). Several steps have been taken by WHO for
mainstreaming traditional medicine and its integration into national health-care delivery systems
which will help to provide quality healthcare to all (WHO, 2013). In recent years, significant
resurgence for use of Ayurveda and herbal products have been observed due to the undesired

side effects of modern drugs, failure of modern therapies against several diseases and microbial
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resistance (Pan et al. 2014, Pan et al. 2013). Pollution, unhealthy lifestyle, and several
environmental toxins have increased the risk of various diseases (Debnath 2013).The side
effects, adverse drug effects, and misuse of modern drugs are also a major concern (WHO,
2013). Medicine safety is an essential element of healthcare, which leads to emergence of the
concept of adverse drug reaction (ADR) (Debnath et al. 2015, Saikat and Raja 2017, Samal
2018, Dutta et al. 2018). ADR includes side effects, toxic effects, residual effects, idiosyncratic
reactions, multiple reactions arising from anti-infectives, drug dependence and carcinogenic and

mutagenic actions (Wal et al. 2011, Wei et al. 2018, and Edwards et al. 2000).

Safety of traditional medicine products is one of the common challenges in globalization
of TM, for this WHO has given concept of pharmacovigilance (PV), for detection, evaluation,
understanding and prevention of ADR (Zang et al 2012, Skalli and Soulaymani Bencheikh, 2012,
Dutta et al 2018, , WHO-National Health-Care System 2015). This paper reviews the
possibilities to enrich and modify current PV system by incorporation of leads taken by other
countries i.e China. The major challenge in formulating PV for different medicine system is
presence of different standards in formation and formulation of traditional medicine in
comparison with modern medicine. This review also suggests the formation of an efficient
Ethanopharmacovigilance (EPv) system for herbal and Ayurvedic drugs. The leads discussed in
the article will improve overall regulatory interventions for EPv framework with intentions to

foster wider outreach from the regulatory bodies to the beneficiaries.
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2. Adverse event reporting clusters in TIM system

2.1. Genesis of ADR in Ayurvedic Pharmaceutics

“Every poison may become an effective drug if used judiciously; whereas improper use of even
elixir may be harmful” is the basic concept of ADR as evident in ancient Indian literature.
Charaka Samhita, one of the oldest texts on Ayurveda propagates four qualities of ideal drug
which include abundance, efficacy, availability in various dosage forms and acceptable

composition( Katiyar 2019).

Historically Ayurvedic pharmaceutics can be divided into two periods, Pre-Nagarjuna
and Post-Nagarjuna (Katiyar 2019). Major sources of drugs in Pre-Nagarjuna period were
plants, whereas Post-Nagarjuna period included minerals and metals in which plant played a
supportive role. The Post-Nagarjuna period gave rise to a new Ayurvedic discipline called
Bhaisajya kalpana (plant based drug) and Rasashastra (metallic and mineral formulations). To

simplify, we use Ayurvedic pharmaceutics to include both the terms stated above (Katiyar 2019).

The major landmark in Ayurvedic pharmaceutics started after incorporation of
Rasaushadhis (mercurial and metallic preparation) in 11 AD (Katiyar 2018).This is the time
when the understanding of ADR started in Ayurveda. Ancient sages were also highly conscious
of toxic effects on mercury and their products and therefore, recommended various precautions
while using the drugs (Katiyar 2018, Pal et al 2013). They paid special emphasis on
manufacturing processes to ensure non-toxicity of metals. This fact has now been proven by
various studies conducted by Central Council of Research in Ayurveda Sciences (CCRAS),

Ministry of Ayush, Govt. of India as part of evidence based safety of Ayurvedic medicines.
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As in classical text, Ayurveda does not really use the term “ADR” in its delineation,
however, similar concepts having contemporary relevance are found (Chaudhary et al. 2010).
Ayurveda lays utmost importance toward safety and benefit of patients in each aspects of
treatment which includes selection and collection of drugs, processing techniques and proper
administration to patients. The major concepts related to ADR described in Ayurveda are
Viruddadravyaprayoga (Drug interactions), Vaidhyakruti (latrogenic effect),
Atimatradravyaprayoga (Drug over dose), Ahitatamadravyas (Administration of unwholesome
drugs), Avastanusaradravyaprayoga, (Administration of medicine in diverse pathological
stages), and Panchakarmavyapad (Therapeutic procedural complication) (Figure 1) (Samal et al

2018, Chaudhary et al. 2010).

Vaidhyakruti Ahitatamadravyas

Unwholesome drugs

Latrogenic effect

ADVERSE DRUG
REACTION(ADR)IN
AYURVEDA

Panchakarmavyapad Avastanusaradravyaprayoga

Therapeutic procedural Medicine for pathological stages

complications

Atimatradravyaprayoga Viruddadravyaprayoga

Drug Over dose Drug Interactions

Figure 1: Concept of Adverse drug Reaction in Ayurveda (ADR)

These ADR are established for modern medicine as well as for herbal medicine and are
broadly of three types. ADR Type A is classified as acute and augmented which depend upon the

pharmacology of drug, type B is non-dose depended, and type C is chronic and cumulative as
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well as carcinogenic and genotoxic (Samal et al. 2018) Prevention of these ADR is a major goal

of global PV program.

The common myth regarding herbal medicines is that these medicines are completely safe and
can therefore be safely consumed by the patients on their own, without a physician’s
prescription. There are several reports available for the traditional medicines from plant origin
which signifies potential benefit but they have significant adverse effects. These reports are
summarized in Tablel. These medicines have herbal origin but they are not taken seriously by
vigilance groups for their adverse reporting. Although they have plant origin, they are mistakenly

understood as safe and are least reported by adverse drug reporting system.

This belief has encouraged large-scale self-medication by people all over the world, often
leading to disappointing end-results, side effects, or unwanted after-effects. Hence, Ayurveda,
Unani, Siddha and Homeopathy (AYUSH) practitioners and consumers need to be vigilant about
the safety monitoring of drugs in the interest of Public Health (Gunasankaran et al 2010).
Subjective variation, irrational use, adulteration, contamination, poor quality of drugs and

inadequate clinical research necessitates the practice of PV in traditional and herbal medicines.

2.2 ADR Reporting

ADR causes serious health problems as a results drug- drug and drug- diet interactions (Amole
2012). ADR reporting can be done by all healthcare professionals (clinicians, dentists,
pharmacists, nurses, others) as well as non-healthcare professionals (consumers) who can report
a suspected ADR immediately (ADR reporting form, CDSCO, 2018). Provisions have also been
made for pharmaceutical companies, which can send Individual Case Study Safety Reports

(ICSRs) specific for their products to NCC ( National Coordination Center). In order to foster the
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culture of reporting, PV program of India (PvPI) encourages reporting of all types of suspected
ADRs- irrespective of whether they are known or unknown, serious or non-serious, frequent or
rare and regardless of an established causal relationship (Patwardhan 2005). Vigilace in Pharma
drugs is primarily concerned with medicines and vaccines, but adverse reactions are also
considered which is associated with these drugs (e.g. herbal remedies), medical devices, contrast

media and other pharmaceuticals.

3. Indian pharmacovigilance structure — is it competing with international benchmark?

3.1. Pharmacovigilance structure in India

PV in India came into structural existence in 1986, when 12 regional centers were proposed
across the country however regulatory activities in public health were carried out for about a
decade between 1986- 1996. In the year 2005, National Pharmacovigilance Programme (NPP)
was launched which was supported by the World Bank and supervised by National
Pharmacovigilance Advisory Committee (Dutta et al 2018). Unfortunately, the NPP got
suspended due to end of funding from World Bank during mid 2009 (Figure 2a). However, the
Ministry of Health and Family Welfare (MoHFW), Government of India, recognizing the
importance of this project, launched the nationwide PvPI in the year 2010 to inspire confidence
and trust among patients and healthcare professionals with respect to medicines safety (Figure 2
b)(Wal et al 2014). Evolution of International PV network started from thalidomide disaster in
1961 which leads to emergence of ADR reporting system (Figure 2b). Later on WHO promotes

PV for current scenario( Figure 2b)
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Figure 2 a. Evolution of PV system in India. b. Evolution of PV in the world.

Presently, PvPI runs through a National Center of Pharmacovigilance (NpvCC) which is
operational at All India Institute of Ayurveda, New Delhi, India. This establishment is the
governing body of five intermediate Pharmacovigilance centers of India (Figure 3). The five

intermediate pharmacovigilance centers in turn govern the 42 peripheral pharmacovigilence
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center (PPvCCs) (Figure 4). NPvCCs plans to select more peripheral centers, to strengthen the

pharmacovigilance networks in India (AllA, 2018).

| 13 regional centers

[

0 regional centers

[

National Institute of
Avurveda, Jaipur

IPGT &RA,
Jammagar, Gujrat

National Institute of
Unani Medicine,
Bangaluru,
Kamataka

[

[

All India Institute of Ayurveda

!

6 regional centers

National Institute of
Homeopathy,
Kolkata, West

Bengal

National Institute of Siddha,
Chennai, Tamil Nadu

' 11 regional centers ’

!

7 regional centers

Figure 3: Structure of three-tier pharmacovigilance system in India for AYUSH drugs (AllA,

2018)

Apart from these centers, PvPl consists of two decision making bodies i.e.,

Indian

Pharmacopoeia Commission (IPC) and NCC (Thoda et al 2018). The NCC in India is a WHO-

approved pharmacovigilance (PV) entity participating in WHO Programs for International Drug

Monitoring (PIDM) (Thoda et al 2018)
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Efforts are being made to sensitize healthcare professionals as well as medical-
associations in the drug monitoring and information dissemination processes to enforce the
concept of PV across the country. Inputs for vigilance come from healthcare professionals as
well as patients. They send Individual Case Safety Reports (ICSRs) to an Adverse drug
monitoring center (AMC) (regional PV centre/NCC). These AMC collect and collate adverse
event data through VIGIFLOW tool (internet based software used in ADR reporting). Every year
representatives from the NCCs meet and exchange reports on ADR in pursuit to find solutions
for promoting medicines safety. These case safety reports are then recommended to the causality
assessment of ADR performed using the WHO-UMC (Uppsala Monitoring Centre [UMC])

causality assessment system (WHO-UMC 2016) (Figure 4a).
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Figure 4. a. Communication network of PV system by WHO b. Framework for information flow
between people and PV networks for functions (Reporting of ADR, Data collection and

evaluation with decision making network)

PV ecosystem is bidirectional network, in which information flow between people and
PV system which functions for reporting of ADR, data collection and evaluation with decision
making network (Figure 4b). This framework leads to reduced morbidity and prevention of
medicine related problem (NPC, 2018). Several professionals have been trained and oriented for

vigilance network in India. The operational frameworks have been discussed in Figure 5.
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Head, DCC, Ministry of AYUSH
Director; AITA

Coordinator from NPyCC
Coordinator from IPyCC
Representative from CDSCO
Representative from IPC
Representative from PCIM&H

Technical Advisory Comumnittee

Chairman of Scientific Body of PCIM&H
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Head, DCC, Ministry of AYUSH

Director; ATTA

Representative from IPC

Representative from CDSCO
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Coordinator from NPyCC

Central Signal Detection & Cansality Assessment Committee

Centrvl Signal Detection & Causality
Assessment Committee: Coordinator of NPyCC
AYUSH clinical expert

Pharmacy expert of AYUSH system
Pharmacology / Toxicology expert

Figure: 5. Operational framework of PV programme in India (adopted from website of Indian
Pharmacopeia commission) with detailed List of administrative bodies involved in PV

prgramme.

In the past few years, PV ecosystem of India has invested in making three tier PV
network system to channelize ADR reporting system but less emphasis has been given for
manpower and resources in establishing drug and disease databases, structuring raw data and
improving the quality of case reports in order to attain computer-aided warnings and signal

detection. Experience from the WHO-UMC and other collaborations from developed countries
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are still needed for techniques regarding signal detection and data mining. However , The PV
network of India will have to take responsibility for collecting and analysing case reports via
online tools, and releasing the ADR bulletin on the related signal to the public. There is
substantial scope of incorporating Al in the entire landscape of ADR system especially for signal

detection and data mining.

Inculcating the concepts and compliance of PV at grassroots level can be achieved
through capacity-building programs and a more structural training support can be provided at
graduate and post-graduate levels. Basic concepts of PV have been included in the curricula of
graduate and post-graduate studies of Ayurveda to meet the global standards. Incorporation of
PV in educational network system leads to efficient channeling of ADR. In this context,
according to WHO traditional medicine strategy 2014- 2023, only 30% in total of 129 member
states have traditional and complementary medicine at university level whereas 70% member
states have no education at university level . Apart from regulation, scientiometric analysis has
been done in the publication regarding ADR system, the studies indicates that India is leading in
publication dealing with toxicity in TM (Figure 6) (Scopus, 2019). These results shows the
accessibility and awareness of patients and medical personnel for PV increases in the present

century due to awareness program of
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222 3.3 India and the International Drug monitoring program

223 WHO promotes PV network with 10 member states, 126 countries and 29 associate
224  members through a joined program, termed International Drug Monitoring (PIDM), WHO-PIDM
225  member states submit reports of ADRs associated with medicinal products, known as Individual

226  Case Safety Reports (ICSRs) to the WHO global database, VigiBase™.
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This development has been done keeping in mind the necessity of encouraging the
reporting of adverse effects from medicinal products and foster regulatory innovations in the
member and non-member countries. Strategy for traditional medicine (WHO in 2013-2023) has
also provided significant data for traditional and complementary medicine practitioners of 129
member country. The ways in which TM practitioners obtained their knowledge and skills vary

between the countries (Figure 7).
With regulation on
TM practitioners

With no regulation on
TM practitioners

17(13%)

Not answered

Figure 7: WHO report for Drug practitioners for the member countries with regulation and

without any regulation (WHO, 2013)

In their reports, examples have been given to regulate practice, use, trading and
manufacture of TM i.e. Chinese medicine authorities are working under the aegis of Chinese
Medicine Council of Hong Kong (CMCHK), CMO (Chinese Medicine Ordinance). Any
individual, with a recognized undergraduate degree of training in Chinese medicine, who wishes
to be registered, must pass the licensing examination conducted by Chinese Medicine

Practitioners Board maintained by CMCHK. In this regard, there is need to upgrade our
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knowledge base skills, supporting collaborations between TM practitioners and conventional

health care providers for considering regulation or registration practice.

There are some reports available in terms of regulation in eastern and western countries.
The comparative studies in United States of America, UK, Germany, Australia, China and India
clearly signifies the need for policy interventions in the form of revitalizing pharmacovigilance
network system of India in the form of reforming government executive, educational regulations

and selling of TM (Table 2).
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Table 2: Comparision of regulations in Traditional Medicine system of selected countries

USA UK Germany Australia China India
Governmental | Federal Food and | Medicine Federal Therapeutic National Steering &
Executive Drug Control Agency for | Goods Department of Monitoring
Administration Agency, Drugs and | Administration, | Health Committee governed
as well as each | National Medicinal Commonwealth by  Ministry  of
states  regulate | Department of | products Department AYUSH ( Figure 7)
the licensure of | Health (BfArM) of Health and
TM practitioner Ageing
Educational Educational No No No 4 years of university | Five and a half years
Regulations regulations varies | standardized standardized | standardized study  system  for | duration, including
depends on | educational educational | educational pharmacist 1-year internship in
professional system system system.* And 5 to 7 years of | Formal  education
licensure and formal educational | system
scope of practice system for ™
physicians
Selling of TM | Strictly after | Strictly  after | Strictly after | Strictly  after | Strictly after licensing | A formal structure
licensing and | licensing and | licensing licensing and | and approval need to be developed
approval approval and approval and strictly followed
approval to sell TM

*State of Victoria is exception. Few educational policies are available in compliance with the requirements of the national association.
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India has the maximum number of regional AMCs (ADRs Monitoring Centers) in the
world and also one of the largest contributors of ADRs among the top ten countries under WHO
PIDM (Kalaiselvan et al 2014). Hence, there is a huge scope for practicing physicians, clinical
pharmacists, nurses, and marketing authorization holders, with WHO- UMC professionals for
promoting patient safety, towards their prescriptions/products. For the sake of helping staff to
better understand the methods and gain updates on international PV work, training programmes
from WHO personnel will be needed . In this regard, to fully engage with international and
domestic resources, by professional platform offered by the WHO-UMC and International
Society of Pharmacovigilance (ISoP) is needed to establish a systematic PV training program in

India.

4. Moving towards Pharmacovigilance to Ethanopharmacovigilance: A practical lesson

from China

TIM and TCM are two living old TM system globally from India and China respectively,
both have different PV ecosystem but China incorporated it successfully in its healthcare system.
In comparison with India, there are four administrative levels in the PV system in China i.e.
national, provincial, municipal and county, for making a technical support system to carry out
ADR monitoring and assessment at each level. Department of Drug and Cosmetics Surveillance
(DDCS) of the CFDA (China Food and Drug Administration) are taking care of manufacturing,
supply, distribution and utilization of drugs, cosmetics. China, DDCS supervises the
implementation of GMP, ‘Good Agricultural Practice’ (GAP) and ADR monitoring regulations,
and responds promptly to urgent safety issues. The National Centre for ADR Monitoring
(NCADRM) of China is the technical supporting institution for the DDCS, which monitors

ADRs and re-evaluates marketed pharmaceutical products, thus providing evidence for risk-
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management decisions made by the CFDA (Zang et al. 2014). In comparison to India, as stated
above, China has one national centre, 34 provincial centers and more than 400 municipal centres
for ADR monitoring were included with more than 200,000 grassroots organization users,

forming the foundation for further development of PV in China. (Zang et al. 2014)

Best example for global scenario is contributed by China’s healthcare system which is
unique by co-existence of TCM and Western Medicine (WM) simultaneously throughout the
country. TCM is based on its unique characteristics with suitable active surveillance and post-
marketing research methods .Chinese FDA examined all marketed Chinese patented medicines
by stringent pharmaceutical research, non-clinical and clinical studies, and prior to marketing
authorization approval. For this, TCM and WM share a reporting system, for removing the risk
factors influencing TCM safety, multi-ingredients, different plant origins and non-uniform drug
names which gives challenges for TCM PV (Zang et al. 2014). TCM also shares many common
concerns with herbal medicine, which will also play a solid foundation for developing a suitable

and effective global PV system for TIM.

5. Critical issues for scalable and sustainable PV System

Establishment of scalable and sustainable PV system in a country which has practiced
traditional medicine since ages is an arduous endeavor. Innovative efforts along with
strong regulatory framework are needed to make this system work at the national level
along with its compliance with global standards. Although, at this stage, there are
countless aspects which need to be taken care of, some of the issues require immediate

attention. These include the following:
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d)

Guidelines for global market — There is a need to setup general regulations for sale of
individual drug, which should be complied globally. In case of a drug being withdrawn from
a region or country, there should be immediate recommendation on its global distribution on

the basis of updated safety information.

Independent studies for PV activities - An independent study has been defined as ‘a study
conducted free from biases, commercial, financial, and personal influences’ by independent
centers and independent group of investigators (WHO, 2013). Such studies should not be
conducted by the industry/organization itself. Representatives of WHO will collaborate with
government organizations to study PV related activities. Proper training from related centers

of WHO shall be conducted to train personnel for vigilance.

Existence of risk management and risk minimization plans. These plans should be more
focused on protecting medications in the form of quality improvement of medications which

leads to better patient cure( Sophia and Promila, 2004)

Prevention as part of structural improvement in PV- As the treatment increases; it is obvious
that ADR occurrence increases. Structural improvement of PV is obtained by generating

new ADR signals from passive collection of ADRs (Sophia and Promila, 2004)

According to WHO TM strategies, PV can only prevail if it moves out from its current

“headquarters to the street and from the regulators to the patients” (WHO, 2013). PV needs to be

structured on the mandate of “for the people. “The above said proposals are given to improve the

present structure of PV.
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6. Incorporation of Data sciences in PV system and role of Artificial Intelligence

Active PV is greatly enhanced if existing databases can be integrated with presently
working PV centers, In this regard, Artificial Intelligence-based incorporation of ADR
data that integrates optical character recognition, robotic process automation, natural
language processing and machine learning technologies can improves the data collection
in global databases of PV which will help in transforming PV into a sustainable,
scalable operating model .This will further advance the knowledge base associated with
newer drugs and efficacy of healthcare system. This way, an efficient model of PV can
truly influence the healthcare ecosystem to improve and optimize patient care with

simultaneously ensuring traditional values.

7. Conclusion

Winning the trust of patients, patient safety, and bringing in accountability are important goals
for all kind of medicinal practices. Global as well as local acceptance of traditional medicines
can become a leading way forward for inclusive growth. This acceptance can be made possible
by correlating traditional medicinal system with modern sciences. Therefore, there is a pressing
need for integrating many scientific advances in order to improve PV activities. Firstly, global
regulation for a global market is required. Effective operational framework is the second
improvisation which is needed to control and coordinate unique drug safety with true
independence, and finally, active anticipation of ADRs in improving PV, system for the coming
years. Monitoring and regulatory system has been established for covering drug development,
manufacturing, distribution and utilization for the sake of humanity. ADR reporting system is

still need to be strengthened in India by taking examples of EU, USA and China. Integration of
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these examples can potentially improve PV and risk management in India. PV has been
developed and is continuously strengthened with wide range of technical measures and risk
control methods, these altogether pushed forward for better development of drug surveillance for

better and sustainable PV framework in India.

Acknowledgment

The authors are thankful to the Department of Science and Technology (DST), New Delhi,
Government of India (DST/PRC/CPR-04/2014) for providing the financial support to DST-
Centre for Policy Research (DST-CPR), Lucknow, India. SP acknowledge DST for STI-
Postdoctoral Fellowship from Department of Science and Technology, Government of India
(DST/PRC/STIP-FP/04/2018) and Babasaheb Bhimrao Ambedkar University (BBAU), Lucknow

for supporting the DST-CPR, Lucknow.

References

1. Démaris S, Prieto JM.,. Freitas MM, and L. D. A Andre, Mazzari Wei et. al. Herbal
Medicine and Public Healthcare: Current and Future Challenges Prospect Clin Res. 2018

Jan-Mar; 9(1): 51-55.

2. Wal P, Wal A, Gupta S, Sharma G. Pharmacovigilance of herbal products in India. J Young

Pharm 2011;3:256-8

3. Edwards IR, Aronson JK. Adverse drug reactions: Definitions, diagnosis, and management.

Lancet 2000; 356:1255-9.

4. Hazell L, Shakir SA. Under-reporting of adverse drug reactions: A systematic review. Drug

Saf 2006; 29:385-96.



359

360

361

362

363

364

365

366

367

368

369

370

371

372

373

374

375

376

377

378

10.

11.

12.

13.

Mann RD, Andrews EB, editors. Pharmacovigilance. Chichester: John Wiley & Sons Ltd.;

2002

Prasad Thota, Anusha Thota, Bikash Medhi, Shabir Sidhu, Pramod Kumar, V. Kalai Selvan,
and Gyanendra Nath Singh, Drug safety alerts of pharmacovigilance programme of India: A
scope for targeted spontaneous reporting in India. Perspect Clin Res. 2018 Jan-Mar; 9(1):

51-55

WHO-UMC, 2019 https://www.who-umc.org/, (last accessed on 10 April 2019)

Pal SN, Duncombe C, Falzon D, Olsson S.WHO strategy for collecting safety data in public
health programmes: Complementing spontaneous reporting systems. Drug Saf.; 2013; 36:75—

81.

Gunasakaran S, Satheesh KR. A Practical Guide on Pharmacovigilance for Beginners. 1st

ed.Taramani Magalir Co-operative Press, Chennai.,2010.

Pharmacovigilance related activities of Member States and the European Medicines Agency

concerning medicinal products for human use (2012 -2014) (COM (2016) 498).

Singh S, Ernst E Trick or treatment? Alternative medicine on trial. New York: Corgi Books.

2009, 410p

Skalli S, Soulaymani Bencheikh R. Safety monitoring of herb-drug interactions: a component

of pharmacovigilance. Drug Saf; 2012; 35(10):785-791

Wal P, Wal A, Gupta S, Sharma G. Pharmacovigilance of herbal products in India. J Young

Pharm; 2011; 3:256-8


https://www.who-umc.org/

379

380

381

382

383

384

385

386

387

388

389

390

391

392

393

394

395

396

397

398

399

14.

15.

16.

17.

18.

19.

20.

21.

Wal P, Singh A, Mehra R, Rizvi S, Vajpayee R. Pharmacovigilance: Need and future

prospective in herbal and ayurvedic medicines. Pharm Innov 2014; J; 3:18-22.

Gupta  YK. Pharmacovigilance  Programme  for  India;  Available  from:

http://www.pharmabiz.com;2010.

Kalaiselvan V, Prasad T, Bisht A, Singh S, Singh GN. () Adverse drug reactions reporting

culture in Pharmacovigilance Programme of India. Indian J Med Res 2014; 140:563-4.

Chaudhary A, Singh N, Kumar N. Pharmacovigilance: Boon for the safety and efficacy of

ayuvedic formulations. J Ayurveda Integr Med; 2010; 1:251-6.

Kalaiselvan V, Sharma S, Singh GN.Adverse reactions to contrast media: An analysis of
spontaneous reports in the database of the pharmacovigilance programme of India. Drug Saf;

2014, 37:703-10.

The Importance of Pharmacovigilance: Safety Monitoring of Medicinal Products, WHO, and
Medicine  WHO Guideline on Safety Monitoring of Herbal Medicines in
PharmacovigilanceSystem.Availablefrom:http://www.apps.who.int/medicinedocs/documents

/s7148e/s7148e. [Last accessed on 2019 Jan 05].

Health Canada. Release of the Guidance Document Marketed Health Products (2009).
Availablefrom: https://www.canada.ca/en/health-canada/services/drugs-health
products/reportspublications/medeffectcanada/guidance-document-industry
reportingadverse-reactions-marketed-health-products-healthcanada-2011.html.[Last accessed

on 2019 Jan 08]

WHO, 2013, WHO Traditional Medicine Strategy 2014-2023, WHO, Geneva



400

401

402

403

404

405

406

407

408

409

410

411

412

413

414

415

416
417

418

419

22.

23.

24,

25.

26.

27.

28.

29.

WHO policy perspective on medicines and traditional medicine- growing needs and potential

Geneva, WHO, 2002

Gunasakaran S, Satheesh KR. () A Practical Guide on Pharmacovigilance for Beginners. 1st

ed.Taramani Magalir Co-operative Press, Chennai, 2010.

Mann RD, Andrews EB, editors. Pharmacovigilance. Chichester: John Wiley & Sons Ltd.

2002.

Dahanukar SA, Thatte UM. Can we prescribe Ayurvedic drugs rationally? Indian

Pract;1998:51:882-6

Kalaiselvan V, Arunabh T, Archana S, Ranvir K, Rishi K, Thota P, et al. () Quantitative
methods for the identification of signals for individual case safety reports in India. Ther

Innov Regul Sci. 2015; 49:1-5.

Patwardhan B, Dnyaeshwar Warude, Puspangadan P and Narendra Bhatt (2005)Ayurveda

and Traditional Chinease medicine:, ECAM 2005;2(4) 465-473.

S. Pan, G. Litscher, S. Gao, et al., Perspective of traditional indigenous medical practices:
the current renaissance and conservation of herbal resources Evid Based Complement Altern

Med, 2014; pp. 1-20

S. Pan, D. Zhou, S. Gao, et al., New perspectives on how to discover drugs from herbal
medicines: cam's outstanding contribution to modern therapeutics Evid Based Complement

Altern Med, 2013; pp. 1-25, 10.1155/2013/627375


https://doi.org/10.1155/2013/627375

420

421

422

423

424

425

426

427

428

429

430
431
432

433

434

435

436

437
438
439
440

441
442
443

30.

31.

32.

33.

34.

35.

36.

37.

38.

S. Pan, G. Litscher, S. Gao, et al., Historical perspective of traditional indigenous medical
practices: the current renaissance and conservation of herbal resources Evid Based
Complement Altern Med, 2014; pp. 1-20, 10.1155/2014/525340

S. Sen, R. Chakraborty, B., De Challenges and opportunities in the advancement of herbal
medicine: India's position and role in a global context J Herb Med, 2011; 1 pp. 7-75

S. Wachtel-Galor, I.F.F. Benzie. Herbal medicine: an introduction to its history, usage,
regulation, current trends, and research needs I.F.F. Benzie, S. Wachtel-Galor (Eds.), Herbal
Medicine: Biomolecular and Clinical Aspects (2nd ed,), CRC Press/Taylor & Francis, Boca
Raton (FL) 2011

WHO traditional Medicine Strategy 2014-2018

Saikat Sen and Raja Chakraborty, Revival, modernization and integration of Indian
traditional herbal medicine in clinical practice: Importance, challenges and future. Journal of

Traditional and Complementary Medicine 2017Volume 7, Issue 2, Pages 234-244

P.K. Debnath, S. Banerjee, P. Debnath, A. Mitra, P.K. Mukherjee, (), Ayurveda —
opportunity for developing safe and effective treatment choice for the future P.K. Mukherjee
(Ed.), Evidence-based Validation of Herbal Medicine, Elsevier Science Publishing Co Inc,
Amsterdam pp. 2015; 427-454.

Anonymous AYUSH, About the System.Accessed from:http://www.indianmedicine.nic.in;
2015.
Skalli S, Soulaymani Bencheikh R. Safety monitoring of herb-drug interactions: a,

component of pharmacovigilance. Drug Saf 2012; 35:785-91.

A. Chopra, M. Saluja, G. Tillu Ayurveda—modern medicine interface: a critical appraisal of
studies of Ayurvedic medicines to treat osteoarthritis and rheumatoid arthritis J Ayurveda
Integr Med, 1, 2010, pp. 190-198


https://doi.org/10.1155/2014/525340
http://www.indianmedicine.nic.in/

444
445
446

447

448

449

450

451

452

453

454

455

456

457

458
459
460
461
462
463
464
465

466
467
468
469
470

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.
50.

Talbot JC, Nilsson BS. Pharmacovigilance in the pharmaceutical industry. Br J Clin
Pharmacol 1998; 45:427-31.

Dutta S, Nyambega R G, Sharma P K, International Journal of Green Pharmacy ¢ Jan-Mar
2018 (Suppl) ; 12 (2).

WHO-UMC. [Last accessed on 2018 Sep 13]. Available from: http://www.who-
umc.org/DynPage.aspx? id=100653&mn1=7347&mn2=7252&mn3=7322&mn4=7442 .
ADR Monitoring Centres Under PvPI. [Last accessed on 2019 March 10]. Available from:
http://www.ipc.nic.in/showfile.asp?lid=514&EncHid=

WHO Global ICSR Database. [Last accessed on 2019 April 23]. Available from:
http://www.who.umc.org/DynPage.aspx?id=98082&mn1=7347&mn2=7252&mn3=7322&m
n4=7326 .

WHO Web-Based Individual Case Safety Report (ICSR) Management System. [Last
accessed on 2019 April 23]. Available from: http://www.who.umc.org/DynPage.aspx?
10=97223&mn1=7347&mn2=7252&mn3=7254 .

Drugs Safety Alerts of PvPIl. [Last accessed on 2019 April 23]. Available from:
http://www.ipc.nic.in/index2.asp?slid=541&sublinkid=449&lang=1&EncHi
Ventola, CL (2010) Current Issues Regarding Complementary and Alternative Medicine

(CAM) in the United States: Part 2: Regulatory and Safety Concerns and Proposed
Governmental Policy Changes with Respect to Dietary Supplements. P&T 35(9): 514-522

Seethapathy, G.S., Raclariu-Manolica, A.-C., Anmarkrud, J.A., Wangensteen, H., de Boer,
H.J. DNA metabarcoding authentication of ayurvedic herbal products on the european

market raises concerns of quality and fidelity, Frontiers in Plant Science, 2019, 10,68.

Sophia T, Promila K, United nations conference on Trade and development, Protecting and
promoting traditional knowledge: systems, national experiences and international
dimensions, 2004, New York : United Nations eds.

AllA, 2018,( https://aiia.gov.in/), Last accessed (28 December, 2018)

Scopus, 2019(https://www.scopus.com), Last accessed (21 march 2019)



http://www.ipc.nic.in/index2.asp?slid=541&sublinkid=449&lang=1&EncHi
https://aiia.gov.in/
https://www.scopus.com/

471  51. CDSCO, 2018, www.cdsco.nic.in/writereaddata/ADR form PvPI.pdf)

472



