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This project was conducted for Rare Science, a non-profit organization that works directly with patient 
families and foundations to accelerate therapeutic solutions for children with rare diseases. 

Introduction 
The famous philosopher once said, “Rare is the union of Purity and Beauty” - but this thought, however 
beautiful might not apply to diseases that are rare. In the United States, a rare disease is defined as a 
condition that affects fewer than 200,000 people at any given time [1]. When a disease occurrence is 
seldom, it is difficult for parents to seek answers to procure a quick diagnosis, find the root cause, and 
identify a treatment plan.  
Rare Science aspires to connect patients, researchers, and physicians to accelerate discovery for 
therapeutic treatments. The Patient Outreach team focuses on a single rare genetic disease/condition each 
month. The overarching goal is to understand the disease, describe the common symptoms and identify 
closely related diseases (overlapping conditions). To accomplish this, physicians are interviewed, data is 
collected from the National Organization of Rare Disease (NORD), and a review of the literature is 
conducted. The information that is collected is uploaded through the RARE Hub which is a neutral 
common computational platform that links stakeholders including the patient family, foundation, 
research scientists and clinical entities.  This then serves a valuable resource for any interested parties 
and may help with early diagnosis and intervention. Apart from the work of the patient outreach team, 
Rare Science aims to unite patient communities across the world by building registries rich in patient-
reported information, clinical and research data. 

Objective 
For this project, the focus was on conditions associated with USP7 gene mutation with the goal of 
identifying children affected by that genetic disorder in India. The USP7 gene mutation was only 
recently discovered in 2013, with 34 cases reported around the world [1]. Collecting data from a wide 
pool, allows researchers to understand how genotype is related to phenotype and why a mutation 
manifests differently in each individual. But the challenge is that those affected are dispersed across 
different countries; they all have their own distinct regulations and reporting systems with varying 
access to genetic testing.  
 
A rare disease has no geographic boundaries. Rare Science as a non-profit organization is interested in 
DNA sequencing as the means for identifying biological causes and solutions to rare diseases. Genome 
Sequencing information from individuals suffering from a rare disease is invaluable in terms of 
understanding the biological pathways and modeling drugs and other therapeutic modalities.  
For USP7, India is an untapped resource. The aim of this project was to determine whether an individual 
with a USP7 gene mutation could be identified. Through this project, the key aim is to gain access to an 
untapped section of the population and provide a future of possibilities for children affected with rare 
diseases in India.  
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The specific objectives of the project include: 

1) To comprehend the regulatory practices in India with respect to documenting the rare 
diseases. 
2) To determine the challenges for rare disease patient families in India. 

 3) To trace the patient journey from realization to diagnosis, of a rare disease, by using USP7 as 
a case study. 

Results 
For this project, I interviewed 93 individuals including physicians, physical therapists, occupational 
therapists, Ayurvedic and Homeopathic health professionals, special health educators, and parents of 
children suffering from rare diseases using a 15-item questionnaire. The questionnaire helped to 
innumerate the challenges faced by the patient families in a country where healthcare regulations vary 
considerably.  

Conclusion 
Not a single USP7 patient in India could be equivocally identified. Although there is a large number of 
rare disease cases in India, there are no official patient registries to accurately document these conditions.  
In addition, lack of awareness of USP7 gene mutation was the biggest challenge in detecting potential 
cases. There are millions of children with Autism Spectrum Disorder who show the classic symptoms of 
USP7 including seizures, contractures or hip dysplasia.  In a country where genome sequencing is not 
encouraged for medical diagnosis, makes it that much more difficult to identify patients suffering from 
USP7 gene mutations. India is also one of the 13 countries around the globe that is still in the 
Undiagnosed Diseases Network (UDN). “The UDN is a research study supported by National Institutes of 
Health Common Fund that seeks to provide answers for patients and families affected by rare conditions”.  
This paper focuses on the necessary tools and contributions needed by various organizations to bring the 
country into this network. 
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350 million people or 6 to 8% of the world’s population is 
affected by a Rare disease



Most common challenges faced by parents across the world are 
desperation, lengthy years of diagnosis, and only few available 
treatment options
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US and UK have made great advances in the field of Genomics
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Insufficient Funds and Lack of Awareness account for the most 
common challenges faced by families with Rare disease patient 
families in India



Rare Science is a San Diego based NGO that leverages rare 
disease research to connect families across the globe



My project objectives were to identify a USP7 child from India 
and connect them to a support group

Assimilate patient  
challenges

Understand regulatory 
practices in IndiaDevelop a flowchart



USP7 is an ultra-rare gene mutation that was used as a case 
example for this study



USP7 is often confused and misdiagnosed as Prader-Willi or 
Schaaf-Yang syndrome



Health professionals from across India were targeted for this study to 
provide insight into the state of Rare diseases in the country

93 people interviewed
Included:

Pediatricians
Gynecologists
Physical Therapists
Occupational Therapists
Alternative health 
Practioners
Special Educators
Parents of affected 
children



The flowchart depicts the potential journey of patients from 
disclosure to diagnosis in India
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Parents 

Take them to alternate 
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family doctors 
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Autistic/ MR 
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Suspected cases are referred to 
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After tests, child is referred to a 
Psychologist for assessment 
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Refer to OTs & PTs for physical 
improvement Special Educators  
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counselor 
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Receive 
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Poor Strata do not go for 
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No Money Have Money 

Labelled as 
a type of  
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Established contact with Organization of Rare disease India (ORDI) 
with possible collaboration efforts between Rare Science and ORDI



Future Scope for India to address 
the Rare disease landscape



Conclusion

• This study provided an overview of the 
challenges encountered by Rare disease 
patient families in India, based on the 
interview data.

• Of the 93 people interviewed, not one USP7 
individual was identified.

• However, despite this setback, the major 
outcome for this study was identifying ORDI 
as a potential collaborator for Rare science.



Future Direction

• Most of the genome sequencing in India 
focuses on agriculture

To tackle the dearth in human genome 
sequencing India can: 
• Partner with international genomic 

corporations 
• Increase funding options for genetic studies
• Implement information campaigns for Rare 

diseases


	project signature page.pdf
	Kavita Power Point and Executive Sum
	Executive Summary- SIR.pdf
	Global Outreach: The Rare Patient journey and regulatory obstacles in India; USP7 as a case study.
	ABSTRACT
	Introduction
	Objective
	Results
	Conclusion

	ACKNOWLEDGMENTS

	SIR PPT Defense slides- ADA compliant latest.pdf
	Global Outreach-The Rare patient journey and regulatory obstacles in India; USP7 as a case study�
	350 million people or 6 to 8% of the world’s population is affected by a Rare disease
	Most common challenges faced by parents across the world are desperation, lengthy years of diagnosis, and only few available treatment options
	US and UK have made great advances in the field of Genomics
	Insufficient Funds and Lack of Awareness account for the most common challenges faced by families with Rare disease patient families in India
	Rare Science is a San Diego based NGO that leverages rare disease research to connect families across the globe
	My project objectives were to identify a USP7 child from India and connect them to a support group
	USP7 is an ultra-rare gene mutation that was used as a case example for this study
	USP7 is often confused and misdiagnosed as Prader-Willi or Schaaf-Yang syndrome�
	Health professionals from across India were targeted for this study to provide insight into the state of Rare diseases in the country
	The flowchart depicts the potential journey of patients from disclosure to diagnosis in India
	Established contact with Organization of Rare disease India (ORDI) with possible collaboration efforts between Rare Science and ORDI�
	Future Scope for India to address the Rare disease landscape
	Conclusion
	Future Direction





Accessibility Report


		Filename: 

		Kavita Power Point and Executive Sum.pdf




		Report created by: 

		

		Organization: 

		




[Enter personal and organization information through the Preferences > Identity dialog.]


Summary


The checker found no problems in this document.


		Needs manual check: 2

		Passed manually: 0

		Failed manually: 0

		Skipped: 2

		Passed: 28

		Failed: 0




Detailed Report


		Document



		Rule Name		Status		Description

		Accessibility permission flag		Passed		Accessibility permission flag must be set

		Image-only PDF		Passed		Document is not image-only PDF

		Tagged PDF		Passed		Document is tagged PDF

		Logical Reading Order		Needs manual check		Document structure provides a logical reading order

		Primary language		Passed		Text language is specified

		Title		Passed		Document title is showing in title bar

		Bookmarks		Passed		Bookmarks are present in large documents

		Color contrast		Needs manual check		Document has appropriate color contrast

		Page Content



		Rule Name		Status		Description

		Tagged content		Passed		All page content is tagged

		Tagged annotations		Passed		All annotations are tagged

		Tab order		Passed		Tab order is consistent with structure order

		Character encoding		Passed		Reliable character encoding is provided

		Tagged multimedia		Passed		All multimedia objects are tagged

		Screen flicker		Passed		Page will not cause screen flicker

		Scripts		Passed		No inaccessible scripts

		Timed responses		Passed		Page does not require timed responses

		Navigation links		Passed		Navigation links are not repetitive

		Forms



		Rule Name		Status		Description

		Tagged form fields		Passed		All form fields are tagged

		Field descriptions		Passed		All form fields have description

		Alternate Text



		Rule Name		Status		Description

		Figures alternate text		Passed		Figures require alternate text

		Nested alternate text		Passed		Alternate text that will never be read

		Associated with content		Passed		Alternate text must be associated with some content

		Hides annotation		Passed		Alternate text should not hide annotation

		Other elements alternate text		Passed		Other elements that require alternate text

		Tables



		Rule Name		Status		Description

		Rows		Passed		TR must be a child of Table, THead, TBody, or TFoot

		TH and TD		Passed		TH and TD must be children of TR

		Headers		Passed		Tables should have headers

		Regularity		Skipped		Tables must contain the same number of columns in each row and rows in each column

		Summary		Skipped		Tables must have a summary

		Lists



		Rule Name		Status		Description

		List items		Passed		LI must be a child of L

		Lbl and LBody		Passed		Lbl and LBody must be children of LI

		Headings



		Rule Name		Status		Description

		Appropriate nesting		Passed		Appropriate nesting






Back to Top
