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Abstract: 

Background: Rare diseases effect an exceedingly small number of patient population 

worldwide. Often these are undiagnosed or there is a late diagnosis because of lack of 

suspicion or awareness about these diseases. Pharmacologists in India form a crucial crux in 

determining different treatment modalities and it is essential they are made aware of rare 

diseases which can contribute to meagre treatment modalities. 

Objectives: To determine awareness and perspective of pharmacologist’s regarding rare 

diseases in India.  

Materials and methods: A questionnaire survey were circulated amongst pharmacologists 

based in India that contained baseline demographic data, awareness, knowledge and opinion 

for including study of rare diseases in curriculum. The survey form was prepared using 

google services and circulated through commonly used social media that included Facebook, 

WhatsApp, instant messaging amongst others.  

Results: A total of 35 responses were recorded from different pharmacologists. The median 

age of participants was 35 years. 51.43% of participants had experience as pharmacologists 

between 3 to 5 years. 45.7% of participants had very good or good knowledge about rare 

diseases. 34.3% of participants felt confident in caring for patients with rare diseases and a 

similar percentage had studied rare diseases as students. 94.3% of participants felt a need to 

broaden their knowledge regarding rare diseases. 80% felt need to include rare diseases in 

medical curriculum. 

Conclusion: There is urgent need to include rare diseases in medical curriculum.  
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Introduction: 

India consists of culturally diverse ethnic groups with high instance of multiple endogamous 

marriages leading specific marriage patterns. With a huge population, rare diseases translate 

to a huge disease burden for these rare diseases [1]. Technological advancements such as 

stem cell therapies, organs-on-chips, etc appear to be promising treatment modalities in 

management of rare diseases [2]. Drugs are granted an orphan designation if they are for the 

treatment of rare diseases that are life-threatening or seriously debilitating [3]. Anindividual 

rare disease can affect less than 5 to 7 individuals in 10,000 but can collectively affect 

approximately 6-8% of the population worldwide [4]. Since 2000, New medical entities with 

orphan designation encompass a significant portion of approved drugs and constitute about 

80% of the approved drugs that have established novel human genome-encoded products in 

recent years [5].In India, the Central Drugs Standard Control Organization (CDSCO)’s 

definition is considered as the national standard benchmark. In the new clinical trial 

guidelines, rare disease is one that afflicts fewer than 500,000 patients in the country [6]. 

Rare diseases effect an exceedingly small number of patient population worldwide. Often 

these are undiagnosed or there is a late diagnosis because of lack of suspicion or awareness 

about these diseases. Pharmacologists in India form a crucial crux in determining different 

treatment modalities and it is essential they are made aware of rare diseases which can 

contribute to meagre treatment modalities. With this intention the current questionnaire-based 

study was carried out to assess the pharmacologists based out of India. 

Materials and methods:  

A questionnaire survey was circulated amongst pharmacologists based in India that contained 

baseline demographic data, awareness, knowledge, and opinion for including study of rare 

diseases in curriculum. The survey form was prepared using google services and circulated 

through commonly used social media that included Facebook, WhatsApp, instant messaging 

amongst others. Tables and charts were prepared for depiction of data. The data was 

expressed in terms of fractions and percentages as applicable. Pie charts and bar diagrams 

were predominately used. 

Response was received from 35 participants from all over India. The survey was anonymous, 

with a voluntary participation. The participants were explained the need for study when the 

questionnaire was shared for the survey. All 35 participants replied to all the questions. The 

data expressed in the results corresponds to all the participants. 

The questionnaire was referred from a study by Ahmed NJ et al. [7]  (2021) wherein a similar 

study was conducted to evaluate self-assessment of knowledge of rare diseases. 

Results:  

Table 1: Age parameters of the participants 

Mean age  36.14 years 

SD 6.96 

Age range 27 to 60 years 

Median age 35 years 
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The median age of participants was 35 years with an age range of 27 to 60 years. 

Figure1: Gender 

 

54.3% of the participants were females whereas males constituted 45.7%. 

Table 2: Duration of experience 

Duration of experience No of Participants Percentage 

< 3years 6 17.14% 

3 to 5 years 18 51.43% 

6 to 10 years 8 22.86% 

Above 10 years 3 8.57% 

Total 35 100% 

 

The majority of the participants had an experience of 3 to 5 years at 51.43%, followed by 

those between 6 to 10 years of experience at 22.86%. Those with experience of less than 3 

years constituted 17.14% with those above 10 years at 8.57%. 

Figure2: Knowledge about rare diseases 

 

Legend: 1: Very good 2: Good 3: Average 4: Poor 
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48.6% had average knowledge regarding rare disease, those with good knowledge included 

40%. The extremes of very good and poor knowledge included 5.7% each of the participants. 

Figure 3: Preparation as a pharmacologist for caring for a patient with rare disease 

 

 

34.3% felt prepared for caring a patient with rare disease whereas 40% were unprepared for 

caring patients with rare disease. 

Figure4: Learning about rare diseases 

 

An overwhelming 94.3% of the participants were interested in broadening their knowledge 

about rare diseases. 
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Figure 5: Inclusion of rare diseases in medical curriculum 

 

80% of the participants felt the need for inclusion of mandatory course on rare diseases in 

medical curriculum. 

Figure 6: Training as a student about rare diseases 

 

A meagre 34.3% had classes on rare diseases during studies whereas 8.6% were unaware and 

57.1% mentioning that no classes were held. 

Figure 7: Source of knowledge about rare diseases 
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88.6% of the participants dependent on internet to obtain information regarding rare disease. 

A substantial amount depends on scientific literature and research (71.4%) and scientific 

conferences and symposia (40%). Most of the participants selected more than one option. 

Discussion:  

The current study was conducted to determine awareness and perspective of pharmacologist’s 

regarding rare diseases in India. A total of 35 responses were recorded from different 

pharmacologists. The median age of participants was 35 years. 51.43% of participants had 

experience as pharmacologists between 3 to 5 years. 45.7% of participants had very good or 

good knowledge about rare diseases. 34.3% of participants felt confident in caring for 

patients with rare diseases and a similar percentage had studied rare diseases as students. 

94.3% of participants felt a need to broaden their knowledge regarding rare diseases. 80% felt 

need to include rare diseases in medical curriculum. 88.6% of the participants dependent on 

internet to obtain information regarding rare disease. A substantial amount depends on 

scientific literature and research (71.4%) and scientific conferences and symposia (40%). 

The findings of the current study are in line with various studies such as Medić B et al. [8], 

Vandeborne L et al. [9] that emphasized on need for revising academic medical education on 

rare disease to keep abreast with latest trends in rare diseases.  

Groft SC et al. [10] suggested joining mainstream research and treatment based on reliable 

epidemiological data for rare diseases. Ramalle-Gómara E et al. [11] noted that Primary care 

physicians and specialists showed low training level in rare diseases. 

As observed from our study and global trends; lack of awareness and training for medical 

professionals and inadequate emphasis on rare diseases in medical education are few of the 

contributory factors about lack of early diagnosis and standard point of care for patients 

suffering from rare diseases. In India where pharmacologists are predominately involved in 

drug research, it is prudent for their involvement in studying rare diseases. The will 

contribute a higher pool of qualified professionals in drug research and development for 

patients suffering from rare diseases. It is equally necessary for the government to formulate 

policy decisions for research on rare diseases and incentivizing orphan drugs. 

Conclusion:  

The emphasis on rare disease is less than satisfactory in medical curriculum. An 

overwhelming majority of the pharmacologists finds it useful for broadening knowledge 

about rare diseases and its inclusion in medical curriculum. These steps will be useful in 

broadening further research especially on treatment modalities of rare diseases. This will be 

particularly useful in a country such as India where a high number of cases of rare diseases 

would be available. 

Conflict of interest: None 

Acknowledgements: None 

Source of funding: None 



Annals of R.S.C.B., ISSN:1583-6258, Vol. 25, Issue 6, 2021, Pages. 18804 - 18810 

Received 25 April 2021; Accepted 08 May 2021.  
 

18810 http://annalsofrscb.ro 

References: 

1) GUaRDIAN Consortium, Sivasubbu S, Scaria V. Genomics of rare genetic diseases-

experiences from India. Hum Genomics. 2019 Sep 25;14(1):52. doi: 10.1186/s40246-

019-0215-5. PMID: 31554517; PMCID: PMC6760067. 

2) Blumenrath SH, Lee BY, Low L, Prithviraj R, Tagle D. Tackling rare diseases: 

Clinical trials on chips. Experimental Biology and Medicine. 2020 Jul;245(13):1155-

62. 

3) Franco P. Orphan drugs: the regulatory environment. Drug Discovery Today. 2013 

Feb 1;18(3-4):163-72. 

4) Auvin S, Irwin J, Abi-Aad P, Battersby A. The Problem of Rarity: Estimation of 

Prevalence in Rare Disease. Value Health. 2018 May;21(5):501-507. doi: 

10.1016/j.jval.2018.03.002. Epub 2018 Apr 5. PMID: 29753345. 

5) Attwood MM, Rask-Andersen M, Schiöth HB. Orphan Drugs and Their Impact on 

Pharmaceutical Development. Trends Pharmacol Sci. 2018 Jun;39(6):525-535. 

6) MOHFW, New drugs and clinical trial rules. Ministry of Health and Family Welfare, 

Government of India (GoI), 2019, pp. 149–264. Accessed on 10-Jul-2021. 

https://cdsco.gov.in/opencms/export/sites/CDSCO_WEB/Pdf-

documents/NewDrugs_CTRules_2019.pdf 

7) Ahmed NJ, Alrawili AS, Alkhawaja FZ. Pharmacy and Medicine Students' Self-

assessment of Their Knowledge about Rare Diseases. Journal of Pharmaceutical 

Research International. 2021 Mar 13:29-33. 

8) Medić B, Divac N, Stopić B, Savić-Vujović K, Glišić A, Cerovac N, Stojanović R, 

Srebro D, Prostran M. The attitudes of medical students towards rare diseases: a 

cross-sectional study. Vojnosanitetskipregled. 2016;73(8):703-13. 

9) Aarushi, Naveen Nandal and Anuradha, Satyam Computers Scam- Pre and Post 

Analysis, International Journal of Psychosocial Rehabilitation, Volume 24,  Issue 6, 

pp. 1817-1824. 

10) Vandeborne L, van Overbeeke E, Dooms M, De Beleyr B, Huys I. Information needs 

of physicians regarding the diagnosis of rare diseases: a questionnaire-based study in 

Belgium. Orphanet journal of rare diseases. 2019 Dec;14(1):1-1. 

11) Groft SC, de la Paz MP. Rare diseases: joining mainstream research and treatment 

based on reliable epidemiological data. Rare Diseases Epidemiology: Update and 

Overview. 2017:3-21. 

12) Ramalle-Gómara E, Domínguez-Garrido E, Gómez-Eguílaz M, Marzo-Sola ME, 

Ramón-Trapero JL, Gil-de-Gómez J. Education and information needs for physicians 

about rare diseases in Spain. Orphanet journal of rare diseases. 2020 Dec;15(1):1-7. 

https://cdsco.gov.in/opencms/export/sites/CDSCO_WEB/Pdf-documents/NewDrugs_CTRules_2019.pdf
https://cdsco.gov.in/opencms/export/sites/CDSCO_WEB/Pdf-documents/NewDrugs_CTRules_2019.pdf

