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Abstract 10 

Traditional medicine is considered as one of the major components of healthcare system around 11 

the globe. A large section of people depend on this medicine system for their primary health 12 

care. In context of Traditional Indian Medicine (TIM) system i.e. Ayurveda, there is a rich 13 

history of effectiveness related to drug-drug and drug-diet compatibilities by which synergistic 14 

Ayurvedic medicines are prepared. However, Ayurvedic pharmaceutics may give many 15 

unfortunate reactions because of subjective variation, irrational use, adulteration, contamination, 16 

poor quality of drugs and inadequate clinical research which may leads to Adverse Drug 17 

Reactions (ADR) .Prevention of ADR is a major goal of globally running Pharmacovigilance 18 

(PV) programmes.  World Health Organization (WHO) has recognized and addressed monitoring 19 

and safety of traditional medicine products by integrating them into the national health care 20 

delivery system. Several steps have been taken in India to promote PV and to integrate it into 21 

clinical practice with several new technological interventions. The purpose of this review is to 22 

explore and recommend regulatory interventions for effective PV system in India so that the 23 

benefits outweigh the risks associated with use of TIM. In this regard, suitable training from 24 



WHO personnel, connecting all the hospitals to signal system, and incorporation of artificial 25 

intelligence for ADR reporting will be the few innovations towards improving the present PV 26 

program. The leads discussed in this review may help to improvise PV activities, firstly, by 27 

globalization of TIM and their effective market regulation, and secondly by improvisation of 28 

operational framework, which leads to better control and coordination mechanism for drug 29 

safety. 30 

. 31 
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1. Introduction 34 

Plant based drugs are often the key treatment strategy in different traditional medicine (TM) 35 

systems, numerous drugs have entered into international market through exploration of 36 

ethanopharmocology (Patwardhan et al. 2005). It is estimated that nearly 75% of plant based 37 

therapeutic entities used worldwide were included from TM (Wachtel et al. 2011). TM is 38 

currently the one of the best preserved and most influential medical system with the largest 39 

number of users worldwide (Seethapathy et al. 2019). Global promotion and propagation of 40 

(TIM) i.e. Ayurveda, has been an important thrust area of WHO (World Health Organization) 41 

(WHO-National Health-Care System 2015 ). Several steps have been taken by WHO for 42 

mainstreaming traditional medicine and its integration into national health-care delivery systems 43 

which will help to provide quality healthcare to all (WHO, 2013). In recent years, significant 44 

resurgence for use of Ayurveda and herbal products have been observed due to the undesired 45 

side effects of modern drugs, failure of modern therapies against several diseases and microbial 46 



resistance (Pan et al. 2014, Pan et al. 2013). Pollution, unhealthy lifestyle, and several 47 

environmental toxins have increased the risk of various diseases (Debnath 2013).The side 48 

effects, adverse drug effects, and misuse of modern drugs are also a major concern (WHO, 49 

2013). Medicine safety is an essential element of healthcare, which leads to emergence of the 50 

concept of adverse drug reaction (ADR) (Debnath et al. 2015, Saikat and Raja 2017, Samal 51 

2018, Dutta et al. 2018). ADR includes side effects, toxic effects, residual effects, idiosyncratic 52 

reactions, multiple reactions arising from anti-infectives, drug dependence and carcinogenic and 53 

mutagenic actions
 
(Wal et al. 2011, Wei et al. 2018, and Edwards et al. 2000). 54 

Safety of traditional medicine products is one of the common challenges in globalization 55 

of TM, for this WHO has given concept of pharmacovigilance (PV), for detection, evaluation, 56 

understanding and prevention of ADR (Zang et al 2012, Skalli and Soulaymani Bencheikh, 2012, 57 

Dutta et al 2018, , WHO-National Health-Care System 2015).  This paper reviews the 58 

possibilities to enrich and modify current PV system by incorporation of leads taken by other 59 

countries i.e China. The major challenge in formulating PV for different medicine system is 60 

presence of different standards in formation and formulation of traditional medicine in 61 

comparison with modern medicine. This review also suggests the formation of an efficient 62 

Ethanopharmacovigilance (EPv) system for herbal and Ayurvedic drugs. The leads discussed in 63 

the article will improve overall regulatory interventions for EPv framework with intentions to 64 

foster wider outreach from the regulatory bodies to the beneficiaries. 65 

 66 

 67 

 68 



2. Adverse event reporting clusters in TIM system 69 

2.1. Genesis of ADR in Ayurvedic Pharmaceutics 70 

“Every poison may become an effective drug if used judiciously; whereas improper use of even 71 

elixir may be harmful” is the basic concept of ADR as evident in ancient Indian literature. 72 

Charaka Samhita, one of the oldest texts on Ayurveda
 
propagates four qualities of ideal drug 73 

which include abundance, efficacy, availability in various dosage forms and acceptable 74 

composition( Katiyar 2019). 75 

Historically Ayurvedic pharmaceutics can be divided into two periods, Pre-Nagarjuna 76 

and Post-Nagarjuna (Katiyar 2019). Major sources of drugs in Pre-Nagarjuna period were 77 

plants, whereas Post-Nagarjuna period included minerals and metals in which plant played a 78 

supportive role. The Post-Nagarjuna period gave rise to a new Ayurvedic discipline called 79 

Bhaisajya kalpana (plant based drug) and Rasashastra (metallic and mineral formulations). To 80 

simplify, we use Ayurvedic pharmaceutics to include both the terms stated above (Katiyar 2019). 81 

The major landmark in Ayurvedic pharmaceutics started after incorporation of 82 

Rasaushadhis (mercurial and metallic preparation) in 11 AD (Katiyar 2018).This is the time 83 

when the understanding of ADR started in Ayurveda. Ancient sages were also highly conscious 84 

of toxic effects on mercury and their products and therefore, recommended various precautions 85 

while using the drugs (Katiyar 2018, Pal et al 2013). They paid special emphasis on 86 

manufacturing processes to ensure non-toxicity of metals. This fact has now been proven by 87 

various studies conducted by Central Council of Research in Ayurveda Sciences (CCRAS), 88 

Ministry of Ayush, Govt. of India as part of evidence based safety of Ayurvedic medicines. 89 



As in classical text, Ayurveda does not really use the term “ADR” in its delineation, 90 

however, similar concepts having contemporary relevance are found (Chaudhary et al. 2010). 91 

Ayurveda lays utmost importance toward safety and benefit of patients in each aspects of 92 

treatment which includes selection and collection of drugs, processing techniques and proper 93 

administration to patients. The major concepts related to ADR described in Ayurveda are 94 

Viruddadravyaprayoga (Drug interactions), Vaidhyakruti (Iatrogenic effect), 95 

Atimatradravyaprayoga (Drug over dose), Ahitatamadravyas (Administration of unwholesome 96 

drugs), Avastanusaradravyaprayoga, (Administration of medicine in diverse pathological 97 

stages), and Panchakarmavyapad (Therapeutic procedural complication) (Figure 1) (Samal et al 98 

2018, Chaudhary et al. 2010).  99 

 100 

Figure 1: Concept of Adverse drug Reaction in Ayurveda (ADR) 101 

 These ADR are established for modern medicine as well as for herbal medicine and are 102 

broadly of three types. ADR Type A is classified as acute and augmented which depend upon the 103 

pharmacology of drug, type B is non-dose depended, and type C is chronic and cumulative as 104 



well as carcinogenic and genotoxic (Samal et al. 2018) Prevention of these ADR is a major goal 105 

of global PV program. 106 

The common myth regarding herbal medicines is that these medicines are completely safe and 107 

can therefore be safely consumed by the patients on their own, without a physician’s 108 

prescription. There are several reports available for the traditional medicines from plant origin 109 

which signifies potential benefit but they have significant adverse effects. These reports are 110 

summarized in Table1. These medicines have herbal origin but they are not taken seriously by 111 

vigilance groups for their adverse reporting. Although they have plant origin, they are mistakenly 112 

understood as safe and are least reported by adverse drug reporting system. 113 

This belief has encouraged large-scale self-medication by people all over the world, often 114 

leading to disappointing end-results, side effects, or unwanted after-effects. Hence, Ayurveda, 115 

Unani, Siddha and Homeopathy (AYUSH) practitioners and consumers need to be vigilant about 116 

the safety monitoring of drugs in the interest of Public Health (Gunasankaran et al 2010). 117 

Subjective variation, irrational use, adulteration, contamination, poor quality of drugs and 118 

inadequate clinical research necessitates the practice of PV in traditional and herbal medicines. 119 

2.2 ADR Reporting 120 

ADR causes serious health problems as a results drug- drug and drug- diet interactions (Amole 121 

2012). ADR reporting can be done by all healthcare professionals (clinicians, dentists, 122 

pharmacists, nurses, others) as well as non-healthcare professionals (consumers) who can report 123 

a suspected ADR immediately (ADR reporting form, CDSCO, 2018). Provisions have also been 124 

made for pharmaceutical companies, which can send Individual Case Study Safety Reports 125 

(ICSRs) specific for their products to NCC ( National Coordination Center). In order to foster the 126 



culture of reporting, PV program of India (PvPI) encourages reporting of all types of suspected 127 

ADRs- irrespective of whether they are known or unknown, serious or non-serious, frequent or 128 

rare and regardless of an established causal relationship (Patwardhan 2005). Vigilace in Pharma 129 

drugs is primarily concerned with medicines and vaccines, but adverse reactions are also 130 

considered which is associated with these drugs (e.g. herbal remedies), medical devices, contrast 131 

media and other pharmaceuticals. 132 

3. Indian pharmacovigilance structure – is it competing with international benchmark? 133 

3.1. Pharmacovigilance structure in India  134 

PV in India came into structural existence in 1986, when 12 regional centers were proposed 135 

across the country however regulatory activities in public health were carried out for about a 136 

decade between 1986- 1996. In the year 2005, National Pharmacovigilance Programme (NPP) 137 

was launched which was supported by the World Bank and supervised by National 138 

Pharmacovigilance Advisory Committee (Dutta et al 2018). Unfortunately, the NPP got 139 

suspended due to end of funding from World Bank during mid 2009 (Figure 2a). However, the 140 

Ministry of Health and Family Welfare (MoHFW), Government of India, recognizing the 141 

importance of this project, launched the nationwide PvPI in the year 2010 to inspire confidence 142 

and trust among patients and healthcare professionals with respect to medicines safety (Figure 2 143 

b)(Wal  et al 2014). Evolution of International PV network started from thalidomide disaster in 144 

1961 which leads to emergence of ADR reporting system (Figure 2b). Later on WHO promotes 145 

PV for current scenario( Figure 2b) 146 



 147 

 148 

(a) 



 149 

  150 

       Figure 2 a. Evolution of PV system in India. b. Evolution of PV in the world. 151 

  Presently, PvPI runs through a National Center of Pharmacovigilance (NpvCC) which is 152 

operational at All India Institute of Ayurveda, New Delhi, India. This establishment is the 153 

governing body of five intermediate Pharmacovigilance centers of India (Figure 3). The five 154 

intermediate pharmacovigilance centers in turn govern the 42 peripheral pharmacovigilence 155 

(b) 



center (PPvCCs) (Figure 4). NPvCCs plans to select more peripheral centers, to strengthen the 156 

pharmacovigilance networks in India (AIIA, 2018).  157 

 158 

 159 

Figure 3: Structure of three-tier pharmacovigilance system in India for AYUSH drugs (AIIA, 160 

2018) 161 

Apart from these centers, PvPI consists of two decision making bodies i.e., Indian 162 

Pharmacopoeia Commission (IPC) and NCC (Thoda et al 2018).  The NCC in India is a WHO-163 

approved pharmacovigilance (PV) entity participating in WHO Programs for International Drug 164 

Monitoring (PIDM) (Thoda et al 2018) 165 

http://(aiia/


Efforts are being made to sensitize healthcare professionals as well as medical-166 

associations in the drug monitoring and information dissemination processes to enforce the 167 

concept of PV across the country. Inputs for vigilance come from healthcare professionals as 168 

well as patients. They send Individual Case Safety Reports (ICSRs) to an Adverse drug 169 

monitoring center (AMC) (regional PV centre/NCC). These AMC collect and collate adverse 170 

event data through VIGIFLOW tool (internet based software used in ADR reporting). Every year 171 

representatives from the NCCs meet and exchange reports on ADR in pursuit to find solutions 172 

for promoting medicines safety. These case safety reports are then recommended to the causality 173 

assessment of ADR performed using the WHO-UMC (Uppsala Monitoring Centre [UMC]) 174 

causality assessment system (WHO-UMC 2016) (Figure 4a).  175 

 176 

 177 

 178 

(a) 



 179 

Figure 4. a. Communication network of PV system by WHO b. Framework for information flow 180 

between people and PV networks for functions (Reporting of ADR, Data collection and 181 

evaluation with decision making network) 182 

             PV ecosystem is bidirectional network, in which information flow between people and 183 

PV system which functions for reporting of ADR, data collection and evaluation with decision 184 

making network (Figure 4b). This framework leads to reduced morbidity and prevention of 185 

medicine related problem (NPC, 2018). Several professionals have been trained and oriented for 186 

vigilance network in India. The operational frameworks have been discussed in Figure 5. 187 

 188 

(b) 



 189 

 190 

 191 

Figure: 5. Operational framework of PV programme in India (adopted from website of Indian 192 

Pharmacopeia commission) with detailed List of administrative bodies involved in PV 193 

prgramme. 194 

In the past few years, PV ecosystem of India has invested in making three tier PV 195 

network system to channelize ADR reporting system but less emphasis has been given for 196 

manpower and resources in establishing drug and disease databases, structuring raw data and 197 

improving the quality of case reports in order to attain computer-aided warnings and signal 198 

detection. Experience from the WHO-UMC and other collaborations from developed countries 199 



are still needed for techniques regarding signal detection and data mining.  However , The PV 200 

network of India will have to take responsibility for collecting and analysing case reports via 201 

online tools, and releasing the ADR bulletin on the related signal to the public. There is 202 

substantial scope of incorporating AI in the entire landscape of ADR system especially for signal 203 

detection and data mining. 204 

Inculcating the concepts and compliance of PV at grassroots level can be achieved 205 

through capacity-building programs and a more structural training support can be provided at 206 

graduate and post-graduate levels.  Basic concepts of PV have been included in the curricula of 207 

graduate and post-graduate studies of Ayurveda to meet the global standards. Incorporation of 208 

PV in educational network system leads to efficient channeling of ADR. In this context, 209 

according to WHO traditional medicine strategy 2014- 2023, only 30% in total of 129 member 210 

states have traditional and complementary medicine at university level whereas 70% member 211 

states have no education at university level . Apart from regulation, scientiometric analysis has 212 

been done in the publication regarding ADR system, the studies indicates that India is leading in 213 

publication dealing with toxicity in TM (Figure 6) (Scopus, 2019). These results shows the 214 

accessibility and awareness of patients and medical personnel for PV increases in the present 215 

century due to awareness program of 216 



WHO.217 

 218 

 219 

Figure 6: Growth of articles published on ADR in Traditional Medicine (search algorithm 220 

"Toxicity"  AND  "Traditional Medicine"  AND  ( LIMIT-TO ( DOCTYPE ,  "ar" ).  221 

3.3 India and the International Drug monitoring program  222 

WHO promotes PV network with 10 member states, 126 countries and 29 associate 223 

members through a joined program, termed International Drug Monitoring (PIDM), WHO-PIDM 224 

member states submit reports of ADRs associated with medicinal products, known as Individual 225 

Case Safety Reports (ICSRs) to the WHO global database, VigiBase
TM

.  226 



This development has been done keeping in mind the necessity of encouraging the 227 

reporting of adverse effects from medicinal products and foster regulatory innovations in the 228 

member and non-member countries. Strategy for traditional medicine (WHO in 2013-2023) has 229 

also provided significant data for traditional and complementary medicine practitioners of 129 230 

member country. The ways in which TM practitioners obtained their knowledge and skills vary 231 

between the countries (Figure 7).  232 

 233 

Figure 7: WHO report for Drug practitioners for the member countries with regulation and 234 

without any regulation (WHO, 2013) 235 

In their reports, examples have been given to regulate practice, use, trading and 236 

manufacture of TM i.e. Chinese medicine authorities are working under the aegis of Chinese 237 

Medicine Council of Hong Kong (CMCHK), CMO (Chinese Medicine Ordinance). Any 238 

individual, with a recognized undergraduate degree of training in Chinese medicine, who wishes 239 

to be registered, must pass the licensing examination conducted by Chinese Medicine 240 

Practitioners Board maintained by CMCHK. In this regard, there is need to upgrade our 241 



knowledge base skills, supporting collaborations between TM practitioners and conventional 242 

health care providers for considering regulation or registration practice.  243 

There are some reports available in terms of regulation in eastern and western countries. 244 

The comparative studies in United States of America, UK, Germany, Australia, China and India 245 

clearly signifies the need for policy interventions in the form of revitalizing pharmacovigilance 246 

network system of India in the form of reforming government executive, educational regulations 247 

and selling of TM  (Table 2 ). 248 



Table 2: Comparision of regulations in Traditional Medicine system of selected countries  249 

 

 

USA UK Germany Australia China India 

Governmental 

Executive 

Federal Food and 

Drug 

Administration 

as well as each 

states regulate 

the licensure of 

TM  practitioner 

Medicine 

Control 

Agency, 

National 

Department of 

Health 

Federal 

Agency for 

Drugs and 

Medicinal 

products 

(BfArM) 

Therapeutic 

Goods 

Administration, 

Commonwealth 

Department 

of Health and 

Ageing 

National 

Department of 

Health 

Steering & 

Monitoring 

Committee governed 

by Ministry of 

AYUSH ( Figure 7) 

Educational 

Regulations 

Educational 

regulations varies 

depends on 

professional 

licensure and 

scope of practice 

No 

standardized 

educational 

system  

No 

standardized 

educational 

system  

No 

standardized 

educational 

system.* 

 

 

 

4 years of university 

study system for 

pharmacist  

And 5 to 7 years of 

formal educational 

system for TM 

physicians 

Five and a half years 

duration, including 

1-year internship in 

Formal education 

system 

Selling of TM Strictly after 

licensing and 

approval 

Strictly after 

licensing and 

approval 

Strictly after 

licensing 

and 

approval 

Strictly after 

licensing and 

approval 

Strictly after licensing 

and approval 

A formal structure 

need to be developed 

and strictly followed 

to sell TM 

*State of Victoria is exception. Few educational policies are available in compliance with the requirements of the national association. 250 



India has the maximum number of regional AMCs (ADRs Monitoring Centers) in the 251 

world and also one of the largest contributors of ADRs among the top ten countries under WHO 252 

PIDM (Kalaiselvan et al 2014). Hence, there is a huge scope for practicing physicians, clinical 253 

pharmacists, nurses, and marketing authorization holders, with WHO- UMC professionals for 254 

promoting patient safety, towards their prescriptions/products. For the sake of helping  staff to 255 

better understand the methods and gain updates on international PV work,  training programmes 256 

from WHO personnel will be needed . In this regard, to fully engage with international and 257 

domestic resources, by professional platform offered by the WHO-UMC and International 258 

Society of Pharmacovigilance (ISoP) is needed to establish a systematic PV training program in 259 

India. 260 

4. Moving towards Pharmacovigilance to Ethanopharmacovigilance: A practical lesson 261 

from China 262 

 TIM and TCM are two living old TM system globally from India and China respectively, 263 

both have different PV ecosystem but China incorporated it successfully in its healthcare system. 264 

In comparison with India, there are  four administrative levels in the PV system in China  i.e. 265 

national, provincial, municipal and county, for making a  technical support system to carry out 266 

ADR monitoring and assessment at each level. Department of Drug and Cosmetics Surveillance 267 

(DDCS) of the CFDA (China Food and Drug Administration) are taking care of manufacturing, 268 

supply, distribution and utilization of drugs, cosmetics. China, DDCS supervises the 269 

implementation of GMP, ‘Good Agricultural Practice’ (GAP) and ADR monitoring regulations, 270 

and responds promptly to urgent safety issues. The National Centre for ADR Monitoring 271 

(NCADRM) of China is the technical supporting institution for the DDCS, which monitors 272 

ADRs and re-evaluates marketed pharmaceutical products, thus providing evidence for risk-273 



management decisions made by the CFDA (Zang et al. 2014). In comparison to India, as stated 274 

above, China has one national centre, 34 provincial centers and more than 400 municipal centres 275 

for ADR monitoring were included with more than 200,000 grassroots organization users, 276 

forming the foundation for further development of PV in China. (Zang et al. 2014) 277 

Best example for global scenario is contributed by China’s healthcare system which  is 278 

unique by  co-existence of  TCM and Western Medicine (WM) simultaneously throughout the 279 

country. TCM is based on its unique characteristics with suitable active surveillance and post-280 

marketing research methods .Chinese FDA examined all marketed Chinese patented medicines 281 

by stringent pharmaceutical research, non-clinical and clinical studies, and prior to marketing 282 

authorization approval. For this, TCM and WM share a reporting system, for removing the risk 283 

factors influencing TCM safety, multi-ingredients, different plant origins and non-uniform drug 284 

names which gives challenges for TCM PV (Zang et al. 2014). TCM also shares many common 285 

concerns with herbal medicine, which will also play a solid foundation for developing a suitable 286 

and effective global PV system for TIM. 287 

5. Critical issues for scalable and sustainable PV System  288 

Establishment of scalable and sustainable PV system in a country which has practiced 289 

traditional medicine since ages is an arduous endeavor. Innovative efforts along with 290 

strong regulatory framework are needed to make this system work at the national level 291 

along with its compliance with global standards. Although, at this stage, there are 292 

countless aspects which need to be taken care of, some of the issues require immediate 293 

attention. These include the following: 294 



a) Guidelines for global market – There is a need to setup general regulations for sale of 295 

individual drug, which should be complied globally. In case of a drug being withdrawn from 296 

a region or country, there should be immediate recommendation on its global distribution on 297 

the basis of updated safety information. 298 

b) Independent studies for PV activities - An independent study has been defined as ‘a study 299 

conducted free from biases, commercial, financial, and personal influences’ by independent 300 

centers and independent group of investigators (WHO, 2013). Such studies should not be 301 

conducted by the industry/organization itself. Representatives of WHO will collaborate with 302 

government organizations to study PV related activities. Proper training from related centers 303 

of WHO shall be conducted to train personnel for vigilance.  304 

c) Existence of risk management and risk minimization plans. These plans should be more 305 

focused on protecting medications in the form of quality improvement of medications which 306 

leads to better patient cure( Sophia and Promila, 2004) 307 

d) Prevention as part of structural improvement in PV- As the treatment increases; it is obvious 308 

that ADR occurrence increases. Structural improvement of PV is obtained by  generating 309 

new ADR signals from passive collection of ADRs (Sophia and Promila, 2004) 310 

According to WHO TM strategies, PV can only prevail if it moves out from its current 311 

“headquarters to the street and from the regulators to the patients” (WHO, 2013). PV needs to be 312 

structured on the mandate of “for the people. “The above said proposals are given to improve the 313 

present structure of PV. 314 

 315 



6. Incorporation of Data sciences in PV system and role of Artificial Intelligence 316 

Active PV is greatly enhanced if existing databases can be integrated with presently 317 

working PV centers, In this regard, Artificial Intelligence-based incorporation of ADR 318 

data that integrates optical character recognition, robotic process automation, natural 319 

language processing and machine learning technologies can improves the data collection 320 

in global databases of PV which will help in transforming PV into a sustainable, 321 

scalable operating model .This will further advance the knowledge base associated with 322 

newer drugs and efficacy of healthcare system. This way, an efficient model of PV can 323 

truly influence the healthcare ecosystem to improve and optimize patient care with 324 

simultaneously ensuring traditional values. 325 

7. Conclusion   326 

Winning the trust of patients, patient safety, and bringing in accountability are important goals 327 

for all kind of medicinal practices. Global as well as local acceptance of traditional medicines 328 

can become a leading way forward for inclusive growth. This acceptance can be made possible 329 

by correlating traditional medicinal system with modern sciences. Therefore, there is a pressing 330 

need for integrating many scientific advances in order to improve PV activities. Firstly, global 331 

regulation for a global market is required. Effective operational framework is the second 332 

improvisation which is needed to control and coordinate unique drug safety with true 333 

independence, and finally, active anticipation of ADRs in improving PV, system for the coming 334 

years. Monitoring and regulatory system has been established for covering drug development, 335 

manufacturing, distribution and utilization for the sake of humanity. ADR reporting system is 336 

still need to be strengthened in India by taking examples of EU, USA and China. Integration of 337 



these examples can potentially improve PV and risk management in India. PV has been 338 

developed and is continuously strengthened with wide range of technical measures and risk 339 

control methods, these altogether pushed forward for better development of drug surveillance for 340 

better and sustainable PV framework in India. 341 
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