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Professor Dhavendra Kumar, MBBS, MD, DCH
(RCPSI), MMedSci, PGCertMedEd, FRCP Ireland,
FRCP London, FRCP Edinburgh, FRCPCH, FACMG,
DSc.(Hon) ; The William Harvey Research Institute,
Bart’s and The London School of Medicine &
Dentistry, Queen Mary University of London, UK

Academic positions:

Hon. Consultant in Clinical Genetic/ Cardiovascular Genetics, Inherited Cardiac Unit, Bart’s
Heart Centre, St. Bart’s Hospital, Bart’s NHS Foundation Trust, London, UK

Consultant in Clinical Genetics & Genomic Medicine, Cardiff Spire Hospital, Cardiff, Wales, UK
Senior Consultant Adviser, ‘Apollo Genomics Institutes’, Apollo Group of Hospitals, India.
Hon. Professor of Medicine, Swansea University, Wales, UK

Visiting Professor, Centre for Health Genomics, University of South Wales, UX

Visiting Professor, Centre for Genomic Healthcare, University of South Wales, Pontypridd,
Wales, UK

Senior Faculty Adviser to the ‘Centre of Precision Medicine & Health’, King George Medical
University, Lucknow, India

Hon. Professor, Department of Medical Genetics and Genetic Counselling, JSS Academy of
Higher Education (Deemed University), Mysore, India.

Hon. Professor, Department of Biotechnology, Shri Mata Vashno Devi University, Katra,
Jammu, India

Hon. Professor, Department of Medical Genetics, Kasturba Medical College, Manipal,
Karnataka, India.

Visiting Professor, Centre for Advanced Research & Education, Chettinad Medical College &
Health University, Chennai, Tamil Nadu, India.

Honorary Visiting Professor, Faculty of Medicine, University of Colombo, Sri Lanka

Visiting Professor, School of Medicine, Texas Tech University, Texas, USA

External Adviser for Genomic Medicine, South Africa Medical Research Council (SAMRC),
South Africa

Honorary Adjunct Professor, Mahatma Gandhi University Medical Sciences Technology,
Jaipur, India

Honorary Adjunct Professor. Shri Guru Ramdas University of Health Sciences, Amritsar, india
Fellow Faculty of Scholars, Human Genome Organization International (HUGO), USA

Citation:

A highly acclaimed, globally acknowledged genetic and genomic clinician with special interests
in clinical genetics, cardiovascular genomics and genomic/ OMIC medicine. He is credited with
landmark contributions and achievements in genetic-inherited diseases of children,
hereditary familial conditions of heart and blood vessels, applications of novel genomic
principles and technology in genomic-precision medicine and public and population health
genomics.

He is honoured with Doctor of Science, Honoris Causa by the alma mater, KGMU Lucknow,
Hind Rattan International NRI Award, the GAPIO-Siemens Medical Innovation Award, the
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Glory of Georgians & Life Time Achievement Award of the King George's Medical University
Alumni UK, and the Life Time Achievement Award conferred by GAPIO (2023).

e Heis honoured with inclusion in the HUGO Faculty of Scholars, one of the highest recognition
in the field of Genomics and Molecular Biology conferred by the Human Genome Organization
International (HUGO). He is widely applauded for his sincere and persistent efforts for medical
genetics as the integral part of medical teaching and practice across India and in low and
middle income countries (LMICs).

¢ He serves on the panel for WHO sponsored International partnership for genomic education
and training in collaboration with the NHS England Genomic Medicine Service. He founded
and leads the Genomic Medicine Foundation UK that is committed to promoting and
educating genomic applications in medicine and healthcare in developing countries, notably
in South Asia (South Asia Genomic Healthcare Alliance- SAGHA).

Notable services, achievements and contributions:
e Author/Editor of several peer reviewed research papers, articles and books. Main book titles
include-

Genetic Disorders of the Indian Subcontinent (Kluwer-Springer); Genomics and Clinical Medicine
(Oxford); Principles and Practice of Genomic Medicine (Oxford); Principles and Practice of
Clinical Cardiovascular Genetics (Oxford); Cardiovascular Genetics & Genomics- Principles and
Clinical Practice (Springer-Nature); Oxford Specialist Handbook Inherited Cardiac Disease
(Oxford); Medical & Health Genomics (Elsevier); Genomics and Society (Elsevier); Clinical
Molecular Medicine-Principles & Practice (Elsevier); Genomic and Molecular Medicine e-book
series (9 volumes), Morgan& Claypool Publishers. Advances in Genetics series (9 volumes),
Academic Press by Elsevier.

* Founding Editor in Chief of new bio-medical journals-

‘Genomic Medicine’ (Kluwer-Springer), continues as ‘Human Genomics’, the official journal of

HUGO, BMC/Springer Nature ; ‘Applied and Translational Genomics’ (Elsevier); ‘Genomic and
Molecular Cardiology (GMF-UK); ‘Seminars in Genomic Medicine’ (GMF-UK).

Founded and leads the multi-volume book series ‘Genomic and Precision Medicine in Clinical
Practice’. Authored and edited new books in this series-
1. ‘Genomic Medicine Skills and Competencies’
2. ‘Cardiovascular genomic medicine’ and ‘Genomics, Populations and Society’, Co-Editors-
Prof. Perry Elliott, University College London, UK & Prof. Arthur Wilde, University of
Amsterdam, The Netheriands.
3. ‘Genomics, Populations and Society’, Co-editor- Prof. Ruth Chadwick, University of
Lancaster & Cardiff University.
4. New titles in this series include- ‘Clinical Nutrigenomics for Personalized Healthcare’;
‘Cancer Genomic Medicine’; ‘Medical and Health Genomics of South Asia’; ‘Genomic and
Molecular Dysmorphology’; ‘Clinical Pharmacogenomics’; ‘Laboratory Genomic and
Molecular Medicine’.
* ‘Genomics and healthcare in low and middle income countries (LMICs)’
Leading ambassador for harnessing the genetic and genomic advances for improved
healthcare in developing nations. This book is a unique resource for genetic-genomic status
across all Low & Middle Income Countries (LMICs).
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Founded and continues to lead the Genomic Medicine Foundation UK
(www.genomicmedicine.org). Main project of the Foundation- the South Asia Genomic
Healthcare Alliance (SAGHA) to promote and enhance mutually beneficial collaboration-
partnership in the fast-emerging field of genomic medicine and healthcare. The alliance has
close academic and professional links all over India & South Asia.

Established and manage key projects of SAGHA for promotion and empowering genomic
healthcare in South Asia- Genomic and Precision Medicine in South Asia; DECIPHER South Asia;
South Asia Pharmacogenomics Consortium; Genomethics South Asia Consortium

Established close links with India’s leading medical scientific academic institutions through the
Memorandum of Understanding with KGMU-Lucknow, the JSS Higher Education Research
Academy (Mysore, Karnataka) and Shri Guru Ram Das University of Health Sciences (Amritsar,
Punjab). Main focus of MOU is to enhance and strengthen genomic and molecular elements
in higher medical education and research.

Delivered the ‘Professor SS Agarwal Oration’ of the Society of the Indian Academy of Medical
Genetics (SIAMG) at the 2018 annual conference held in CMC, Vellore, India.

Served on the Panel of the VAIBHAV summit, Department of Science Technology,
Government of India. October 2020. International scientists’ advisory forum of Indian Origin.
Funder and established the 'Young Investigator Gold Medal’ to enhance research & academic
contributions of the junior Faculty of KGMU, Lucknow.

Founder President of the new Global Academy of Medical Sciences (GAMS) for enhancing &
empowering academic medicine in ‘low and middle income countries (LMICs)".

Consultant Advisor to the Apollo Group Hospitals, India for the Apollo Genomics Initiatives.
He was instrumental for establishing and directing the Apollo Genomics Institutes in Delhi,
Mumbai, Chennai, Bangalore, Hyderabad, Kolkata and Ahmedabad, with further four
Institutes under development. The Apollo Genomics Institutes are prime example for
delivering the ‘state of the art’ genomic medicine and healthcare across India with the sole
aim to offer cutting edge precision genomic diagnostic and therapeutic services in rare and
common diseases along with teaching, training, research and novel applications of multi-
OMIC sciences and technologies.

Served as a panelist on the WHO Science Council for promoting genomic applications in
healthcare across low and middle income countries (LMICs).

Current Chair of the Human Genome Organization International (HUGO) Genomic Education
Committee steering the global program for enhancing genomic knowledge and skills for multi-
disciplinary healthcare with particular reference to the low and middle income nations.
Member of the International Partnership for Genomics Education and Training led by the
NHS England Genomics in collaboration with the World Health Organization (WHO).

Updated- January 2025
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I PERSONAL

Place of Birth Moradabad, UP, India

Nationality British- U.K. Citizen

Defence Organisation Medical Protection Society No. 281124
General Medical Council Full Registration No: 2351409

Specialist Register: Clinical Genetics, April 2006
GP Register: March 2006
1 EDUCATION & QUALIFICATIONS

1.1 Secondary Education:  Government Intermediate College, Moradabad, UP, India
1960-1967
1.2 Graduate Education Hindu College, University of Agra, Moradabad, UP, India
1967-1968
11.3 Professional Education:
Medical School/College attended- King George’s Medical College, Lucknow University, Lucknow,
India
Undergraduate MBBS: August 1968 — July 1973
Postgraduate MD Paediatrics: January 1976 — December 1977
The Medical School, University of Sheffield, UK
Postgraduate (MMedSci): April 1982 — December1986
11.4 Qualifications:

M.B., B.S. 1973 (King George’s Medical College, University of Lucknow, India)
MD 1977 in Paediatrics (University of Lucknow, India)

D.C.H 1979 (Royal Colleges of Surgeons and Physicians in Ireland)

M Med Sci. 1987 (University of Sheffield)

MRCPI 1990 (Royal College of Physicians, Ireland- RCPI)

DABMG American Board Certification in Clinical Genetics 1990 (ABMG)
FRCPI 1992 (Fellow Royal College of Physicians, Ireland);

MRCPCH 1996 (Royal College Paediatrics & Child Health-RCPCH, UK)
PG Cert. Med Edu, 2003 (Staffordshire University, UK)

FACMG, 2003 (Fellow American College of Medical Genetics-ACMG)
FRCPCH 2006 (Fellow RCPCH, UK)

FRCP 2008 (Fellow Royal College Physicians, London, UK- FRCP)



DhavendraKumar_CV_January2025 8

D.Sc. (Hon) 2015 (King George’s Medical University, Lucknow, India-KGMU)
FRCPE 2024 (Fellow Royal College of Physicians Edinburgh)

Ill. APPOINTMENTS

I11.1 Current appointments:

1. Visiting Professor, Genomic Policy Unit, Faculty of Life Sciences & Education, The Glyn Taff
Campus, The University of South Wales (previously Univ. of Glamorgan), Wales, UK; 2010-
To date

2. Honorary Consultant in Cardiovascular Genetics Inherited Cardiac Diseases Unit,
Department of Cardiology, St. Bart’s Hospital, London; 1 March 2018 to Date.

3. Honorary Clinical Professor, William Harvey Research Institute, Bart’s and the London
School of Medicine & Dentistry, Queen Mary University of London, UK; 1May 2019 to
date.

4. Honorary Professor, Genomic Medicine Unit, Institute of Life Sciences, Swansea
University, 1 November 2020 to date.

5. Consultant in Clinical Genetics & Genomic Medicine, Spire Cardiff Hospital, Spire
Healthcare UK, May 2015 to date.

I11.2 Most Recent Appointment:

Consultant in Clinical Genetics & Clinical Lead for Cardiovascular Genetics, All Wales Medical
Genetics Service, University Hospital of Wales, Institute of Medical Genetics, Cardiff University,
UK (1 November 2004 to 31 October 2017- Retirement from NHS UK duties)

I11.3 Academic Appointments:
1. Honorary Senior Research Fellow, Institute of Medical Genetics, Division of Cancer &
Genetics, Cardiff University School of Medicine, UK; 2007 to 2019
2. Visiting Professor, Education & Research, Chettinad Health University, Chennai, India; 2011
to 2018.
3. Adjunct Professor, Public Health/ Medical Genetics, China Capital Medical University,
Beijing, China; 2010-TO Date
4. Visiting Professor, Ranbaxy Science Foundation, India; January- February 2013
5. Visiting Academic Faculty- Advanced Bio-Medical Research Centre, King George’s Medical
University, Lucknow, India, 2013-date
6. Distinguished Academic Visitor, 10-12 December 2015, All India Institute of Medical
Sciences, Jodhpur, Rajasthan, India.
7. Visiting Academic Fellow, William Harvey Research Centre, Queen Mary University of
London, UK, 15 January 2016 to 30 March 2016.
8. Adjunct Professor, Kasturba Gandhi Medical College, Manipal University, Manipal,
Karnataka, India; (March 2017 to Date)
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9. Adjunct Professor, Shri Mata Vashno Devi University, Katra, Jammu & Kashmir, India
(June 2018 to Date)

10. Honorary Professor, JSS Higher Education Academy (Deemed University), Mysore,
Karnataka, India; May 2018 to date.

11. Honorary Visiting Professor, Faculty of Medicine, University of Colombo, Sri Lanka. Jan

2022 to December 2024.

12. Visiting Professor, School of Medicine, Texas Tech University Health Sciences Center, USA.

June 2022.

13. External Academic Faculty Adviser, Shri Guru Ramdas University of Health Sciences,

Amritsar, Punjab, India; November 2022 to 2024.

14. Honorary Adjunct Professor, Mahatma Gandhi University of Medical Sciences and

Technology, Jaipur, Rajasthan, India; December 2023 to date.

15. Honorary Adjunct Professor, Shri Guru Ramdas University of Health Sciences, Amritsar,

Punjab, India; November 2024 to Date.

IV. AWARDS, DISTINCTIONS AND HONOURS
IV.1. Awards & Honours

i) Awarded a Gold Medal for the highest percentage of marks at the second professional
MBBS examination (1971), which covered the second MBBS professional examination
included pharmacology, pathology, forensic medicine, and social and preventive
medicine.

ii) Awarded a Gold Medal for the first position at the final professional MBBS examination
(1973): Final MBBS examination subjects included general medicine, general surgery,
ophthalmology and obstetrics and gynaecology.

iii) Awarded a Gold Medal for the best successful candidate for M.D. in Paediatrics, King
George’s Medical College (now University), 1977.

iv)] BMA Medical Book Award 2012-‘Highly Commended’ for new book ‘Oxford
Handbook- Inherited Cardiac Disease’, Oxford University Press, Oxford, UK.

v) Conferred Doctor of Science Honoris Causa (DSc HC) by the King George’s Medical
University, Lucknow, UP, India; December 2015.

vi) ‘Guest of Honour’ at the Convocation and Foundation Day of the King George’s
Medical University, Lucknow, India; 20-21 December 2015.

vii) BMA Medical Book Award 2017-‘Highly Commended’ for new book ‘Medical and
Health Genomics’ (Elsevier)

viii) Awarded ‘Hind Rattan (Jewel of India)’ at the Pravasi Bharatiya (Global Non-
Resident Indians) Conference, Bangkok, Thailand. 9 -10 January 2018.

ix) Athena Swan Oration 2018, Cardiff University School of Medicine “The Helical Path
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of Clinical Genetics- Climbing the DNA Ladder’, 8t November 2018.

x) ‘Dr. S.S. Agarwal Oration’, awarded at the Annual Conference of the Society of the
Indian Academy of Medical Genetics (SIAMG), held In CMC, Vellore, TN, India; 12-15
December 2018.

xi) ‘VAIBHAV SUMMIT’, served as a ‘Panelist’ in this prestigious project on invitation from
the Principal Scientific Adviser to the Prime Minister of India, Shri Narendra Modi.
November 2020.

x) ‘Genomics and Global Health’, served on the Advisory Panel on this project initiated
and led by the WHO Science Council, World Health Organization. November 2021.

xi) ‘HUGO Education Committee’, appointed the Chair of the genomics education &
committee initiative led by the Human Genome Organization (HUGO). December 2021.

xii) ‘GAPIO Life Time Achievement Award 2023’, from the Global Association for
Physicians of Indian Origin, 11 February 2023, Ahmedabad, India.

xiii) ‘Fellow HUGO Faculty of Scholars’, Human Genome Organization International
(HUGO), September 2024.

Xiv) ‘Guest of Honour’, November 2024, Mahatama Gandhi University of Medical
Sciences and Technology, Jaipur, Rajasthan, India

xv) ‘Guest of Honour’, December 2024, Aligarh Muslim University, Aligarh, India

IV.2. External higher Doctoral degrees examiner- PhD & DSc
e Queen’s University, Belfast, Northern Ireland, UK
e Cardiff University, Cardiff, Wales, UK
e All India Institute of Medical Sciences, New Delhi, India
e Sanjay Gandhi Postgraduate Institute of Medical Sciences, Lucknow, India
Guru Nanak Dev University, Amritsar, India.
e University of Cape Town, South Africa
e Shri Mata Vashno Devi University, Katra, Jammu & Kashmir, India
e Punjab University, Lahore, Pakistan
IV.3. External advisor for Higher academic awards, promotions & appointments:
e University College London, The University of London, UK
e King's College, The University of London, UK
e The University of Leicester, Leicester, UK
e The University of Glasgow, Glasgow, Scotland, UK
e Johns Hopkins Medical School, Baltimore, USA
e King George Medical University, Lucknow, India
e The University of Jordan, Amman, HK Jordan
e The University of Colombo, Sri Lanka
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e The University of Cape Town, South Africa

e Apollo Hospitals Education and Research Foundation, India
IV.4. Independent External Research Grants Reviewer

e Medical Research Council (UK)

e Wellcome Trust (UK)

e European Union Rare Diseases Research Consortium

e Belgian Research Council

e South African Research Council

e Heart Research (UK)

e Netherlands Research Council, The Netherlands

e British Heart Foundation, London, UK

e Tenovus Cancer Charity, Wales, UK

e Albert Einstein Foundation, Berlin, Germany

e UK Research and Innoovations (UKRI)

V. ACADEMIC ACHIEVEMENTS AND CONTRIBUTIONS
V.1 External higher Doctoral degrees examiner- PhD & DSc:

e Queen’s University, Belfast, Northern Ireland, UK
Doctor of Science (DSc)
“Systems approaches for elucidation of molecular mechanisms of disease”

e Cardiff University, Cardiff, Wales, UK
Doctor of Philosophy (PhD)
“Genetic Testing for Sudden Arrhythmic Death Syndrome and the Coroners’
System of England and Wales”

e All India Institute of Medical Sciences, New Delhi, India
Doctor of Philosophy (PhD)
“Molecular genetic studies in Indian families with autosomal recessive non-
syndromic hearing loss’
“Testicular germ cell arrest (maturation arrest): Phenotype-Genotype
correlation”

e Sanjay Gandhi Postgraduate Institute of Medical Sciences, Lucknow, India
Doctor of Philosophy (PhD)
“Characterization of exonic and splice site variations in ATP8B1, ABCB11 and
ABCB4 genes in Indian patients with progressive familial intrahepatic
cholestasis.”

e University of Cape Town, South Africa
Doctor of Philosophy (PhD)
“Clinical and genetic studies in Lynch syndrome”

e Shri Mata Vashno Devi University, Jammu & Kashmir, India
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Doctor of Philosophy (PhD)

“Genetic susceptibility in Esophageal carcinoma patients from Jammu and

Kashmir”

e Faculty of Medicine, The University of Colombo, Sri Lanka

Doctor of Philosophy (PhD)

“A Study of the Genetic Aetiology of Rare Inherited Conditions in the Sri Lankan

Population”

e Punjab University, Lahore, Pakistan

Doctor of Philosophy (PhD) ‘Genetic studies in congenital heart disease in

Pakistan’

V.2 Research awards

Established endowment for the ‘Young Investigator Award’ at the King George’s Medical
University, Lucknow, Inida. This award aims at promoting quality research amongst junior
Faculty within 10 years of first academic appointment and under 45 years of age. It consists of
a gold medal, citation and opportunity to deliver the key note address at the annual ‘KGMU

Research Sowcase’.
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VI. CURRENT ACTIVITIES AND CONTRIBUTIONS IN CLINICAL GENETICS/GENOMICS

This section includes all to date current roles and activities since 1 November 2017 following my
retirement from the UK National Health Service on 31 October 2017. There is clear overlap with
contents of the section 7 as some current roles continue to date.

VI.1. Clinical commitments
i) Consultant Clinical Genetics & Genomic Medicine- Cardiff Spire Hospital, Wales, UK
| hold practice privileges with the Spire Healthcare UK (www.spirehealthcare.com ). The Genome

Clinic is held in the Spire Cardiff Hospital and as well as virtually through the online web link.

The current practice includes-
a) Comprehensive clinical genetics service covering wide-ranging specialist areas:
e Genetic disease diagnosis with diagnostic genetic testing
e Detailed assessment of birth anomalies
e In depth review and analysis of the family history
e Specialist advice on cousin marriages (consanguinity)
e Genetic counselling
e Genetic risk review and assessment (for example breast/ovarian & bowel cancer)
e Specialist service for Inherited heart and blood vessel diseases
e Predictive or pre-symptomatic genetic testing
e Genetic & genomic screening for life style and health counseling
e Prenatal screening and testing for chromosomal abnormality or specific genetic
disease
e Pre-implantation genetic diagnosis for preventing recurrence of high risk genetic
disease
e DNA testing for disputed paternity or identity
e Medical-legal review and Expert Witness reports related to genetic or possible
genetic condition

b) Laboratory genetic and genomic diagnosis
Genetic/Genomic Tests (by Accredited Genetic Laboratories in UK/Europe)
e Chromosome test including Fluorescent In situ Hybridization (FISH)
e Array Comparative Genomic Hybridization (aCGH)
e Single gene mutation testing for specific gene(s) (for example Cystic Fibrosis,
Duchenne Muscular Dystrophy, Hypertrophic Cardiomyopathy and many more)


http://www.spirehealthcare.com/
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e Multi-Gene panel testing for complex undiagnosed possible genetic conditions,
for example familial cardiomyopathy, breast/ ovarian cancer, colorectal cancer,
diabetes/obesity, infantile epilepsy, inherited blindness, floppy child etc.

o New generation genome sequencing —targeted clinical exome sequencing, whole
exome sequencing and whole genome sequencing; for in-depth analysis of life
time genetic risk analysis and advice for life style modification and health
enhancement

e Tumour genomic profiling for confirmation of diagnosis, staging of cancer,
targeted selection of anti-cancer drug, and prognostication.

e Prenatal diagnosis including the non-invasive prenatal testing (NIPT)

e Preconception/Prenatal screening for carrier status of common genetic diseases
in ethnic groups, for example metabolic diseases in Jewish people, recessive
genetic diseases in first cousin marriages etc.

c) Medico-Legal service
Medico-Legal Genetics expert- Genome Clinic UK Ltd.

¢ Independent and as member of consortium

e Expert Witness for all three sectors — Family Court proceedings, Civil proceedings and
Criminal Crown Court

e Individual expert reviews and reports on wide ranging Paediatric and Adult genetic
conditions on instructions from Solicitors and Barristers in UK and Ireland

e Expert reviews and reports including expert witness presentation and cross-examinations
in Family, Civil related to genetic predisposition for fractures, soft tissue injuries, clinical
negligence in the diagnosis and/or treatment, and paternity disputes.

e Expert review, report and Crown Court witness evidence in Criminal cases related to
serious injuries and child’s death on behalf of both criminal prosecution service and
defence team alleging related to possible underlying genetic or inherited medical
condition mitigating circumstances and evidence.

ii) Honorary Consultant Cardiovascular Genetics, Inherited Cardiac Diseases Unit, Bart’s Hospital
NHS Foundation Trust, London, England, UK

ili) Senior Consultant/ Adviser- Clinical Genetics & Genomic Medicine
Apollo Genomics Institutes, Apollo Group Hospitals, India;
e Indraprastha Apollo Hospitals, Delhi, India
e Other Apollo Hospitals in Navi Mumbai, Chennai, Bangalore, Hyderabad, Ahmedabad and
Kolkatta.

VI.2 Academic commitments
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a) Recent new books (see Section 9 for details)

i) ‘Cardiovascular Genetics and Genomics: Principles and Current Practice’, Eds.
Dhavendra Kumar & Perry Elliott

ii) ‘Clinical Molecular Medicine: Principles and Practice’, Ed. Dhavendra Kumar

iii) ‘Inherited Cardiac Disease’, Oxford Specialist Handbook, Eds. Perry Elliott, Pier
Lambiase & Dhavendra Kumar

iv) “Tryst with the Double Helix- An Autobiography’, Kindle books, Dhavendra Kumar

v) ‘Genomic Medicine Skills and Competencies’, Elsevier, Ed. Dhavendra Kumar

b) New book series- ‘Genomic and Precision Medicine in Clinical Practice’, commissioned by the

Elsevier, world’s leading bio-medical and life sciences publishers. (see Section 9 for details)

© 0 NS UnhAWLNR

N =
~ O

12.
13.

14.
15.

16.
17.
18.

Fundamentals of genomic and molecular medicine
Clinical Bioinformatics and Digital Genomic Medicine

Laboratory Genomic and Molecular Medicine
Infectious diseases and Pathogenomics
Clinical genomics and genetic counselling

Genomic and molecular medicine of rare diseases
Cancer genomic and molecular medicine
Cardiovascular genomic and molecular medicine
Reproductive and fetal medicine

. Ophthalmic genomic and molecular medicine
. Neurology and Neuropsychiatric genomic and molecular

medicine
Immunogenomics and Clinical Immunology
Genomic and Molecular Therapeutics

Epigenomics in Clinical Medicine
Nutrition and Nutrigenomics in health and disease

Pharmacogenomics and Targeted Pharmacotherapy
Genomic Medicine-Skills and Competencies
Genomics, Populations and Society

V1.3 Genetic and Genomic Education & Training

i) Director Postgraduate Diploma Genomic Medicine & Healthcare, University of South Wales,

UK

ii) Faculty- MSc Genomic Medicine, Swansea University, UK

iii) Founding Chair- Indo-UK Genetic Education Forum

iv) Founding Chair- Global Consortium for Genomic Education (GCAGE)
v) Chair- HUGO- Education Committee
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vi) Director/ Faculty- Teaching and Training Courses in genetics and genomics
vii) Faculty- Conferences/ Symposia/ Seminars/ Lectures

Details on these activities are included in respective sections.

V1.4 Genomic Medicine & Healthcare
i) Honorary Clinical Professor, Cardiovascular genomic medicine, William Harvey Research
Institute, Bart’s and the London School of Medicine & Dentistry, Queen Mary University
of London, UK (from August 2019 to date)
ii) Senior Faculty Adviser, The Centre of Precision Medicine, King George’s Medical
University, Lucknow, India. (From November 2018 to date)
iii) International Assessor/Adviser to the South Africa Medical Research Council for
Genomic Medicine & Healthcare Centre, the University of Cape Town (From October 2022
to date)
iv) Chair- UK India Genomic Medicine Alliance, The Genomic Medicine Foundation (UK)
(From October 2011 to date)
v) External Faculty adviser for genomic medicine & healthcare- all current and active roles:
a. University of Colombo, Sri Lanka
b. King George’s Medical University, Lucknow, UP, India
c. ISS Academy Higher Education (Deemed University), Mysore, Karnataka, India
d. Kasturba Medical College, University of Manipal, Karnataka, India
e. Shri Mata Vashno Devi University, Katra, Jammu & Kashmir, India
f. Shri Guru Ramdas University of Health Sciences, Amritsar, Punjab, India
g. Apollo Group of Hospitals & Apollo Hospitals Research and Education Foundation,
India.

h. International collaboration for Cardiovascular Genomic Medicine- UK, India &
Egypt, William Harvey Research Institute, Queen Mary University of London, UK

i. Biennial International Cardiovascular Genomic Medicine conferences, Genomic
Medicine Foundation, UK

j. Biennial Genomic and Precision Medicine Conferences, Genomic Medicine
Foundation UK.

k. Invited key note speaker- genomic medicine conferences- several institutions in
India, Egypt, South Africa

I. Member- Scientific Committee for several other genomic conferences

VL.5 Editorial responsibilities (see Section 9 for details)
i) Founding Editor in Chief- ‘The HUGO Journal’, continues as ‘Human Genomics’,
BMC/Springer-Nature
ii) Serial Editor- ‘Advances in Genetics’, Academic Press, Elsevier
iii) Founding Editor-in-Chief- ‘Genomic and Molecular Cardiology, Genomic Medicine
Foundation UK (GMF-UK)
iv) Founding Editor-in-Chief- ‘Current Trends in Genomic Medicine’, GMF-UK.
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v) Editorial Board Membership-several genetic and genomic journals
vi) Peer review/ Referee for many high impact journals

V1.6 Global genomic health developments

i)Founder/ Medical Director/ CEO- ‘The Genomic Medicine Foundation UK’

m THE GENOMIC MEDICINE FOUNDATION (UK)

FELLOWSHIP, SCHOLARSHIP, EDUCATION AND PROMOTION OF GENOMIC APPLICATIONS IN MEDICINE,
HEALTHCARE AND SOCIO-ECONOMIC PROGRESS

v

www.genomicmedicine.org

Independent organization promoting application and
translation of Genomics and other OMICS sciences in
the current and future practice of clinical medicine,
personalized healthcare & socio-economic progress

The Genomic Medicine Foundation in the United Kingdom (GMF-UK) is an independent ‘not for
profit’ organization committed to application and translation of Genomics and related OMICS
sciences and technologies in medicine, personalized health care and socio-economic progress.
Patrons of GMF-UK include the Late Professor Sir David Weatherall followed by Professor Sir
Munir Pirmohamed. Priority sectors of the GMF-UK include global genomic education, birth
defects, rare genetic diseases, precision & personalized healthcare and harnessing genomic
applications to enhance health status in developing World. This article introduces the GMF-UK
with its objectives, current projects and status in pursuit of the genomics led medicine and
healthcare.

ii) Global Familial Heart Challenge (GFHC)

Familial and inherited cardiovascular diseases are global and affect all irrespective of
geographic and ethnic origin. It is a global phenomenon and requires a worldwide high-
level strategic health approach. The whole group of conditions poses a major global
challenge. The Global Familial Heart Challenge (GFHC) is a new international initiative for
raising awareness and developing regional and country specific health information, data
resource and targeted specialist health service provision on ICCs. | set up and lead GFHC
to deal with medical and health challenges of the familial / inherited heart disease.

Main Objectives of GFHC include-

1. To assist clinicians, health professionals, laboratory scientists and patient & family
support groups to on the key health challenges of familial and inherited heart
disease- clinical diagnosis, laboratory genetic/genomic diagnosis, multi-
disciplinary care and health surveillance, prevention and support.
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2. To develop a fully accessible clinically oriented database to include fully validated
evidence-based information for clinical applications.

3. To set up on-line access for the consumer (professionals, partners, patient and
public) on qualified and validated information related to the key familial heart
health challenges.

4. To encourage and engage in applied research on management and treatment of
familial/ inherited conditions in a cost-effective manner, including prevention;
providing data for bio molecular research for a ‘cure’.

5. To strengthen the emphasis in public health to make sure that it encompasses
some aspects of mapping genetic mutation and genomic variant patterns across
various populations, and from this being able to provide some evidence to service
providers regarding public health messages as opposed to individual case
treatment.

The project includes setting up dedicated cardiovascular genomic medicine centres in India,
Egypt, South Africa and Brazil. All these centres will be centrally coordinated by the
International Centre based in Queen Mary University of London, UK. The network of the
Cardiovascular Genomic Medicine Centres would focus on setting standards, developing
protocols and the database with information on phenotype and associated genomic variants.

iii) The Global Consortium for Genomic Education (GC4GE)
In keeping with my passion for genomic education, | set up the Global Consortium for
Genomic Education (GC4GE). It is a major new initiative to bring together many committed
scientists, clinicians, professionals, institutions, laboratories and organizations for developing
a concerted program for genomic education and training delivered globally with a particular
focus on developing and less developed nations.

The main aim is to organize, coordinate and steer a global consortium for the integrated
genomic education and training programs.
Objectives include-
1. To identify and engage with major Professionals, Institutions and Organizations
involved with genetic/genomic education and training.
2. To develop the core framework for the consortium in collaboration with
participating groups.
3. To develop a network for the consortium working on the ‘hub and spoke’ model.
4. To develop the bespoke integrated genomic education and training program
incorporating major components of genome science and technology.
5. To develop mechanisms for delivering the integrated genomic education program
on regional and country basis.
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This project is now closely linked with the genomic education and training initiatives
of the Human Genome Organization International (HUGO), Global Genomic Medicine
Collaborative (G2MC) and the Global Partenership for Genomic Education jointly led
by the Genomics Services of the UK National Health Service and the WHO Science
Council.

iv) Founder/ Chair- ‘UK India Genomic Medicine Alliance- UKIGMA’

The ‘Indo-UK Genetic Education Forum’ is the flagship programme to steer ahead he education
and training initiatives of the Genomic Medicine Foundation UK. | largely included series of
workshops, dedicated seminars and biennial conferences held in different locations across India
including Sri Lanka. This project became very popular with members representing distinguished
academic and clinical units-
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The programme was largely focussed on genetics and genomics In clinical
medicine with particular reference to cardiovascular disorders. The
symposiums collectively attracted 22 hours of CPD credits from the Royal
College of Physicians, London. The Faculty travelled to the Post Graduate
Institute of Medical Education and Research, Chandigarh; Himalayan Institute
of Medical Sciences and Hemwatl Nandan Bahuguna Medical University,
Dehradun and King George's Medical University, Lucknow. In total around
1000 participants took part including senior and junior medical practitioners,
resident trainee doctors, medical students, research scientists and laboratory
personnel. Feedback has been consistently excellent with encouraging
comments from wide ranging audience. The Forum has been invited by at
least three leading Indian academic institutions to host similar programme in
2016.

1. Current Trends in Genetics of Heart Fallure and Cardiac Arrhythmias
30 Jan-1 Feb 2015, Post Graduate Institute of Medical Education and
Research, Chandigarh, Indla.

Overseas facully- Professor Dhavendra Kumar (Cardiff), Professor Perry Efffott
(London), Professor Mary Porteous (Edinburgh), Professor Andrew Read
(Manchester), Dr Alan Fryer (Liverpool), Or Pier Lambiase (London), Dr Mieke
van Haelst (Uttrecht), Dr Lorenza Monstraat (A-Coruna, Spain) and Dr. Paul
van Haelst (Sneek, Holand)

This two day conference focussed on a number of inherited cardiovascular
conditions encountered in clinical cardiology, emergency medicine and clinical
genetics practice. Apart from the visiting overseas Faculty a number of
distinguished cardiologists and cardiovascular sclentists delivered the
programme (See Figure 1). An account of the prevalence and challenges of
Inherited heart and blood disorders In India was provided by Professor KK
Tabwar, (Professor of Cardiology, Former Director PGI, Chandigarh and
Dwector of Max Heart Hospital, New Delhi). The highlight of the conference
was plenary lecture on Ciinical Cardiology in the Genome Era delivered by
Professor Perry Elliott, The Heart Hospital, UCL, London, UK (See Figure 2).

Figure 1 (Left): Professor Kumar
with Professor Talwar (next on left)
Inaugurating the Cardiac Genetics
Symposium in PGIMER,
Chandigarh, India.

Figure 2: Professor Elliott (UCLH)
delivering the Key Note Lecture in
PGIMER,

Chandigarh, India.
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2. The genetic and genomic
practice of clinical medicine
and cardiology
3 Feb 2015, Himalayan
Institute of Medical Sciences,
Dehradun, Uttarakhand, India.

Overseas faculty- Professor
Dhavendra Kumar (Cardiff),
Professor Perry Eliott (London),
Professor Mary Porteous
(Edinburgh), Professor Andrew
Read (Manchester), Or Alan Fryer
(Liverpoad), Dr Pler Lamblase
{London), Dr Mieke van Haelst
(Uttrecht), Dr Lovenza Monstraat
{A-Coruna, Spain) and Dr Paw
van Haelst (Sneek, Holland)

This ane day high profile scientific
symposium focused on rapidly
evolving and emerging
apphcations of genetics and
genomics In the current and future
practice of Clinical Medicine (See
Flgure 3, and 4). A team of
intemational genetic & genomic
practitioners and scientists
presented key topics with real time
examples providing a clear
landscape for the benefit of junior
and senlor secondary and tertiary
medical practitioners of India. The
seminar was approved by the
Royal College of Physiclans
{London) for continued medical
education & professional
development.

Figure 3: Professor Anita Sharma,
Head of Medicine, Himalayan
Institute of Medical Sciences, Chief
Convenor of the Conference
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Table 1: List of seminars and conferences organised by the Forum 201 0-2014
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Figure 4: Dr Lorenzo Monstraat,
Consultant Cardiologist! Cardiac
Genetics from Spain at the Genomic
Maedicine Symposium in Sahu Ram
Health University, Dehradun, India.

3. Our genes and genomes In Health and Disease, 4 February 2015,
Open seminar hosted by Hemwati Nandan Bahuguna Medical University,
Dehradun;held in the Indian Coundl for Forest Research and Education.

One day seminar aimed at young
secondary and graduate science students
provided basic introduction to genetics and
genomics with its wide ranging apphcations.
The seminar was attended by around 300
high scheol and university students from
local and nearby science schools and
colleges (See Figure 5).

Figure 5: Professor Andrew Read delivering Public Lecture in Dehradun at the
‘Our Genes & Genomes' Open Seminar

4. Genetics and Genomics in Modern Clinical Medicine
9-10 Feb 2015, King George's Medical University, Lucknow, UP, Indla.

Overseas facully- Professor Dhavendra Kumar (Card(ff), Professor Mary
Porteous (Edinburgh), Professor Andrew Read (Manchester), Dr Alan Fryer

(Liverpool)

The two day sympasium In the historic city of Lucknow provided the audience
and participants clinically oriented introduction to genetics and genomics.
Local researchers and postgraduates presented their research as posters. The
visiting Faculty went through all posters and the best two were given prizes
sponsored by the Research Cell of the King Gearge's Medical University.

Figure 6 (left):The Faculty of the
Genaetic and Genomic Medicine
Conference, from left Professor Mary
Porteous, Dr Alan Fryer, Professor
Andrew Read, Professor Dhavendra
Kumar, Professor Ravi Kant (VC,
KGMU), Professor Ravinder Garg
(Research Dean, KGMU) and
Professor Mahboob Khan (Dean-
Dental Faculty, KGMU)

Figure 7 (right): The UK Faculty visiting
KGMU Campus- from right Professor

Read, Prof, Porteous, Profi Ravi
Kant (VC, KGMU), Dr Alan Fryer,
Professor Kumar and Professor Khan
(Dental Faculty).
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Figure 8: The UK visitors in the
historic KGMU Campus- from left
Dhavendra Kumar, Alan Fryer, Mary
Porteous and Andrew Read.

In addition to the above
engagements, Professor
Dhavendra Kumar, Dr. Alan Fryer
and Dr. Peter Tumpenny (Exeter)
participated as Invited Faculty to
the Second National Paediatric
Genetics Conference, held on 13-
15 February in the Dinanath
Mangeshkar Hospital Medical
School & Research Centre In
Pune, Maharashtra, India.
Professor Dhavendra Kumar
visited Chennal, Tamil Nadu as
the Visiting Professor to the
Chettinad Academy for Research
and Education of the Chettinad
Health Unliversity. All events and
seminars were highly successful
with excellent feedback from
Indian colleagues and participants.

The Forum Is Invited to organise
future genetic and genomic
educational and research events
in 2016. The highlight for the 2016
round will be the Third Biennial
International Birth Defects
Conference In New Delhi jointly
convened by the Forum with the
Indian Academy of Medical
Genetics. Anyone Interested to
join the Faculty and/or leading a
particular seminar is invited to
cantact Professor Dhavendra
Kumar for informal discussion and
further information.

umard 1@ et ac uk
kumarg® les.ac.uk ;
Dhavendra kumar@wales nhs.uk
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The success of the Indo-UK Genetic Education Forum led to the UK-India Genomic Alliance to
include organisation and delivery of genomic medicine and genomic healthcare across the Indian

subcontinent-

THE GENOMIC MEDICINE FOUNDATION (UK)

FELLOWSHIF. SCHOLARSHIF, EDUCATION ANMD PROMOTION OF GEMOMIC APPLICATIONS IN MEDICING.
HEALTHCARE AND ~ic

UK INDIA GENOMIC MEDICINE ALLAINCE-
“To organise and lead a professional group of genetic and genomic scientists,
clinicians and healthcare professionals for promoting and supporting the
genomic applications and translations in medicine and healthcare in India and
across the Indian subcontinent”

UK#NDIAMSGENOMICHAMMEDICINEALLIANCE#

Objectives:

« Identify and enrol organisations, institutions engaged in scientific and applied research in genomics relevant to medicine and healthcare.

* Encourage collaboration with individual genetic/genomic clinicians & scientists, and other professionals in anthropology, population
genetics, bio-ethics, social sciences and bio-economics

* Develop a programme for training and skills development through series of structured courses, workshops and webinars in the key areas
of applied and translational genomic medicine

* Plan and carry out specific audit on the outcomes of investments in Institutions and Laboratories as part of the current strategy for capital
and infrastructure scientific developments for genomic medicine and healthcare

* Develop and steer through individual or group research projects related to utilization and the delivery of genomics led medical and
healthcare

* Encourage dedicated genomics led research programme for new drug discovery and development through clinical trials in specific

genetically distinct ethnic population groups
 Identify disease associated founder genome variants in different population groups for developing community based genomic healthcare

Key areas: Genetic and Genomic Education; Birth defects (Congenital Anomalies); Rare genetic diseases including inherited metabolic
diseases; Cancer genetics and genomics; Cardiovascular genetics and genomics; Neurological and Psychiatric genetics and
genomics;;Genetic and genomic eye diseases;Genetic and genomic kidney diseases; Infectious diseases (Tuberculosis, Malaria, Dengue,
HIV and other tropical infections); Adult metabolic diseases (Obesity; Hyperlipidemia; Diabetes Mellitus); Genome diagnosis
(Chromosome microarray analysis; Next generation sequencing (Whole exome/genome sequencing; Bioinformatics); Practice of
Genomic and Precision Medicine (Personalised pharmacotherapy; ‘Ethical-Legal-Social Issues’ [ELSI]

a@/ = Mg‘ - YP Global Consortium for
- i Genomic Education (GC4GE)

INDO-UK GENETIC EDUCATION FORUM

This is one of the flagship projects of the Genomic Medicine Foundation (UK). It. Was founded
and led by Dhavendra Kumar supported by the International Advisory Board. Several genome
scientists and clinicians with interest in clinical genomics and genomic medicine have joined the
Alliance. The new alliance between leading human genetic and genomic organizations and
institutions in the UK and Indian subcontinent aims to foster new links and partnerships focused
on next generation genome sequencing methods and applications in medicine and healthcare.
The UKIGMA has initiated series of Memorandum of Understanding (MOU) with key academic
and teaching Institutions across India and Sri Lanka. This programme continues with a broader
remit to include whole South Asia overlapping Asia-Pacific and neighbouring regions.

V) ‘The Centre for Precision Medicine’, King George’s Medical University, Lucknow, India.

I am an alumnus of the above leading prestigious medical institution of India. It is one of the very
few institutions with heritage of British Raj in India. Under the leadership of Professor Kumar,
The Genomic Medicine Foundation UK has signed the MOU for developing the academic,
research and teaching base for Genomic and Molecular Medicine. This unique arrangement is
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supported by massive investment made in creating the infra structure for the advanced bio-
medical research facility, one of the finest in north India. | was fortunate to be involved in
planning and setting up the ‘Centre for Advanced Research’. The University has now agreed in
principle to establish the state of the art ‘Centre for Precision Medicine’ that | am advising and
actively pursuing as the Senior Faculty Adviser.

The Centre of Precision Medicine
King George’s Medical University,
Lucknow, UP, India

Infection

weons KGMU oo
CPM

Cancer Inflammation

“Joint KGMU- UKIGMA Project”

FLLOWDE 0L, U0 TON A MOMITON OF GEROME A/R.CAT0N N MESENE
FEANCARE A XCO-E00MME WORES
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In addition to raising awareness and prmoting organised/ structured research, the

KGMU CPMH is also engaged in undergraduate medical education as per the guidance

and recommendations of the National Medical Commission of India. The outcome of

this mini-project was presented at the Global Genomic Summit held in November 2023

at the prestigious Sanger Genome Centre, Hinxton, Cambrdige, UK.
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Students’ perception about Medical Genetics as an

7

Elective for Undergraduate Medical training at KGMU,
Lucknow, India

Amita Pandey Mishra®, Nitu Nigam?2, Renu Singh', Dhavendra Kumar?
1.Department of Obstetrics & Gynaecology, King George Medical University (KGMU); 2.Centre for Advanced
Research KGMU; 3.Bart’s & The London School of Medicine & Dentistry, Queen Mary University of London, UK

Introduction

Medical Genetics is not a separate subject in
Undergraduate Medical (MBBS) curriculum in India.
Modification in Graduate Medical Education
Regulation (GMER) in 2020" allowed opportunity to
MBBS students to undertake 2 Electives of their
choice to diversify experience, explore future
interests & discover learning beyond specified core
curriculum. Hence, option of Medical Genetics as an
Elective (4 weeks) for Phase |l MBBS students was
introduced in K G Medical University in 2023.

Aims & Objectives

« To assess students’ perception about usefulness of
Medical Genetics as an Elective
« To assess their satisfaction at the end of Elective

Methods

» Students introduced to basic principles of Medical
Genetics & modes of inheritance.

» They learnt systematic evaluation of patients with
suspected genetic disorder by detailed history,
relevant examination, construction of a 3
generation pedigree to determine possible mode of
inheritance & finally come to a differential
diagnosis.

» They were taught steps of Genetic counselling &
how to effectively communicate genetic
information to patients & families.

» They were also introduced to genetic tests &
technologies and allowed to spend time in genetic
labs learning DNA extraction, observing PCR,
Microarray, karyotyping & FISH.

» Assessment was done on basis of assignments,
case presentations, reflections on self-directed
learning and log book.

+ At the end of the course students were made to fill
an online feedback form regarding their perception
about usefulness of the Elective and their level of
satisfaction on a 5 point scale.

|Reference:

11. Medical Council of India. Electives for the Undergraduate Medical Education Training Program, 2020: p 1- 30.

Key findings

+10 students opted for Elective in Medical Genetics-
the maximum that is allowed in any Elective at a time
highlighting their preference & interest for the course.

*All students (100%) found the Elective to be
interesting, a valuable learning experience & thought it
improved their understanding of Genetic tests.

*90% students felt it met their expectations

« Satisfaction (CSAT) score — 90%

*20% students gave a feedback that increasing the
time for lab exposure and more hands-on opportunity
would have made the Elective more interesting &

_useful

10

Students’ satisfaction
with Elective

s

| Students’ perception about |
Elective

Conclusions

* Analysis of Feedback is an effective tool to assess
students’ perception

» To achieve the educational potential of an Elective, it
is important to determine if the topic is of interest to
the students, useful for them and if it meets their
expectations & satisfaction.

A positive students’ perception and improved
satisfaction is associated with higher learning
effectiveness and provides an opportunity to improve
the teaching-learning experience.
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vi) Lead- DECIPHER India Consortium, Wellcome Sanger Genome Centre, UK

The DECIPHER INDIA CONSORTIUM represents a linked group of DECIPHER projects in the Indian
subcontinent comprising genomic clinicians and scientists engaged in genome diagnosis and
management of developmental disorders and many other rare genetic or genomic conditions.

The DECIPHER India consortium is part of the UK India Genomic Medicine Alliance
(UKIGMA) on behalf of the Genomic Medicine Foundation UK Ltd., a not-for-profit organisation
registered in England and Wales. (www.genomicmedicine.org ) The consortium will have access
and permission to store, retrieve, analyse and interpret phenotype and genotype information
shared by individual or member clinical genomic units within the DECIPHER India Consortium. All
members and users of the consortium will be able to use and benefit from the ‘state of the art’
advanced computational and genome informatic tools. In addition, individual clinicians or
scientists would also be part of the wider DECIPHER community acknowledged and appreciated
globally through high impact disseminations and publications (https:decipher.sanger.ac.uk ).

DECIPHER is used by clinical geneticists, genomic clinicians and clinical scientists to share
and compare phenotypic and genotypic data. The DECIPHER database contains open data from
around 40,000 patients who have given consent for broad data-sharing. It also supports more
limited sharing between trusted partners via consortia. Currently, there are just under 300
projects across the globe and 6 consortia. Anyone can browse openly-available patient data on
DECIPHER and request to be put in contact with the responsible clinician. This approach benefits
everyone with the ability to explore DECIPHER’s genome browser and delve into the Human
Phenotype Ontology Search portal.

L. DECIPHER https:f fwarar decipher.sanger.ac.uk
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Projects affiliated to DECIPHER can deposit and share variants, and phenotypes to invite
collaboration and facilitate diagnosis. DECIPHER is a live database and once a variant is deposited,
you can use DECIPHER to aid interpretation and to identify and prioritise potential matches. As
well as influencing individual patient outcomes, use of DECIPHER has contributed to over 2500
peer-reviewed high impact published original papers and articles. As an academic resource, it is
free to use and submitters remain in control of what data to make open, share within the
DECIPHER India Consortium or retain privately within their own centre. As a member and


http://www.genomicmedicine.org/
http://www.decipher.sanger.ac.uk/
https://www.google.co.uk/imgres?imgurl=x-raw-image%3A%2F%2F%2F8e2edf14227818f89bdba4099dd0f25cf29cb690cc430aaa7ffff5c5ccc52983&imgrefurl=https%3A%2F%2Fwww.ejprarediseases.org%2Fwp-content%2Fuploads%2F2021%2F03%2FEJPRD_P2_D11.11_PU_First-ver_Addition-Facilities-Integrated-Resources_Data-Deposit-Access_FV.pdf&tbnid=-Bh4IhTfLo67aM&vet=12ahUKEwip8ID__872AhWckKQKHUJqBKMQMygyegQIARA9..i&docid=FHPBcSaoffSPXM&w=1209&h=458&q=decipher%20sanger&hl=en&ved=2ahUKEwip8ID__872AhWckKQKHUJqBKMQMygyegQIARA9
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participant of the DECIPHER INDIA CONSORTIUM you can manage all phenotypic and genotypic
data without compromising the identity of the patient and family. The phenotype entered would
be structured as per the DECIPHER format. Plausibly pathogenic variants from genotypic data
(array comparative genomic hybridisation, clinical or whole exome sequencing, and whole
genome sequencing) would be systematically entered. Each and every mutation or variant would
be associated with phenotype and classified and annotated using the tools in DECIPHER that
support variant interpretation. Each consortium member and all users would be offered full in-
house training to use the DECIPHER browser. In addition, there will be opportunity for free and
open interpretation of all mutations and genome variants irrespective of the genetic or genomic
laboratory. Each DECIPHER record has an internal ID (e.g. consortium member ID) which is only
visible to members of the depositing centre; therefore no other users of DECIPHER are able to
identify the patient. Consent is required for open sharing. The patient information sheet and
consent form for DECIPHER can be downloaded to obtain and record informed consent.

vii) Founding member- ‘The Human Variome Project’/ Member- International Scientific
Advisory Committee (ISAC)/ Member- HUGO Scientific Advisory Committee - HUGO-SAC HUGO
Forum.

HUMAN GENOME ORGANISATION

T | | Tt

HUGO
GLOBAL VARIOME ANVYZ:\VZ2\N

an NGO official partner of UNESCO

sharing data - reducing disease

| am closely associated with the Human Variome Project (www.humanvariomeproject.org) since
it was founded in 2005 by the Late Professor Dick Cotton, the Professor of Genetics in the
University of Melbourne, Australia. Its sole purpose is to ensure that all information on genetic
variation and its effect on human health can be collected, collated, curated, interpreted and

shared freely and openly. | have served this organization in different roles, particularly as member
of the International Scientific Advisory Committee (ISAC). It now represents the Global Variome
group, a non-governmental organization (NGO) recognised by the United Nations Educational,
Scientific and Cultural Organisation (UNESCO). The Global Variome provides support services to
the international coordination work of the Human Variome Project, now amalgamated with the


http://www.humanvariomeproject.org/
https://www.humanvariomeproject.org/easyblog/gv-newsletter-october-2021.html
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Human Genome Organization International (HUGO) and the Human Genome Variation Society
(HGVS). | continue to serve on the newly structured HUGO International Scientific Advisory
Committee (HUGO-ISAC).

viii) Chair- HUGO Education Committee

This new professional body was created following the merger of the three major global genomic
organizations. These include the Human Genome Organization International (HUGO), Human
Variome Project (HVP) and the Human Genome Variation Society (HGVS). The consortium is
known as the Global Variome. | am the first Chair of the newly established HUGO- Education
Committee. It includes 21 other members from different nations, particularly from the emerging
low and middle income countries (LMICs). This committee would be responsible for setting
standards, curriculum and advising on all matters related to the genomic education and training.
Empbhasis is given on developing and/or enhancing genomic skills and competencies. Selected
areas include current global genomic educational / training activities, and design and
implementing the teaching and training programs.

The HUGO Executive Board has approved the Charter of the HUGO- Education Sub-committee.

Aims and Objectives include-

1. Courses and seminars incorporating new knowledge and advances genome science and
technology.

2. Aiming to incorporate and enhance the skills and competencies across the worldwide
diagnostic genomic laboratories.

3. Develop mechanisms for delivering the integrated and comprehensive genomic
education and training programs employing the ‘state of the art’ digital and artificial
intelligence methods.

4. Emphasis on empowering and enhancing skills and competencies required for specific
sector, for example laboratory genomics, computational genomics, clinical genomics,
genetic/ genomic counselling etc.

5. Explore and liaise with current global genomic educational / training activities and
programs

6. ldentify and develop good working relationships with national and international human
genetic and/or genomic organizations and institutions, for example ASHG, ACMGG, ESHG,
BSGM, NHGRI, SIAMG, APHG, AGSHG, H3Africa and Country Node (s) of the Human
Variome Project extending to the Latin America.

7. Lead role in designing and implementing genomic education teaching and training
programs for students/ trainees, non-genetic physicians and healthcare professionals,
general public and continued adult education etc.

8. Explore and develop courses/ guidance related to bioinformatics, digital and artificial
intelligence in diverse human genomic applications.
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9. ldentify and develop close links with established course leaders/ teachers, for example
the Harbor Genetics Course, European Diploma in Medical Genetics, Masters Genetic
Counselling Programs (UK, USA, Canada, South Africa, Australia, India, Philippines etc.)
and many other courses and degree programs.

10. Identify and support human genomic education and training targeted at specific areas
and gaps in developing and under-resourced nations.

Achievements and Impact of the HUGO Education Committee

HUGO, o
\y}\V)\\Aﬁ.’)UTUS EVENTS v AWARDS v COMMITTEES v EDUCATION & VARTANT DB HUMAN VARIOME PROJECT MEMBERSHIP GOUNA] %

UM AL

HUGO Education

Summary:

'The HUGO Education Committee, with its six sub-committees, comprising numerous highly
active members from many countries including many low-middle income nations. Major
achievements include global template for genetic counselling, multi-disciplinary genomic
healthcare applications, targeted training for variant interpretation, and development of
online HUGO genomic education portal accessible to 100 countries worldwide. HUGO EdComm
currently works and continues to develop close working relationship with GGNET and other
global organisations committed for global genomic healthcare mission.'

The HUGO Education Committee, with its six sub-committees, comprising numerous highly active
members from many countries around the worldwide, has been particularly busy in 2024. Co-
chaired by Profs Dhavendra Kumar (DK, London, UK), Angela Solano (AS, Buenos Aires, Argentina)
and now also Edward Tobias (ET, Glasgow, UK), the committee has been represented at many
events around the world. These have included talks (by Dhavendra Kumar, Edward Tobias,
Charles Wray, Angela Solano, Alison McEwen, Carolyn Applegate, Julie Makani and Andreas
Laner) at the committee's educational pre-conference workshop at the Human Genome Meeting
2024 in Rome, Italy; aninvited talk by ET at the BGC-I Conference, Bengaluru, India; and an invited
presentation by AS, ET & DK at the ALAG Conference in Guadalajara, Mexicoin October.
Additionally, the VEPTC 2024 course was (again) successfully led by Andreas Laner, in Palermo,
Italy, in October 2024.

Through its active and geographically widespread international members, the HUGO Education
Committee maintains strong direct links to several other international genomics education
committees. For example, ET is a member of the ESHG EduComm and both DK and ET are
members of the Global Genomics Network in Education and Training (GGNET) Partnership Board.
Both DK and ET were invited to speak at GGNET's most recent international summit meeting at
the Sanger Institute, Cambridge, UK.
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Perhaps as a consequence of the committee's many activities, the HUGO Education web pages
continue to receive an increasing frequency of visits and return-visits. In fact, the pages have now
been visited from over 100 countries, worldwide. Amongst many activities of the HUGO
Education Committee, there is emerging evidence of its impact in Low and Middle Income
Countries as recommended by the WHO Science Council on Genomics. In this context, DK leads
the South Asia Genomic Healthcare Alliance, initiated by the Genomic Medicine Foundation UK,
and in collaboration with several academic institutions and healthcare providers across South
Asia. The genomic education remains central to its many objectives. Several human genetic and
genomic units have set up dedicated courses for genetic counselling, birth defects, rare diseases,
cancer genetics and laboratory genomics.

It is anticipated that 2025 will be an equally busy year for the committee. A pre-conference
educational workshop (to be chaired by ET) is being prepared for 12th March at HGM2025 in
Durban, with several speakers representing the committee. In addition, in 2025, preparation and
submission of several manuscripts, resulting from the committee's work, is planned. These will
include papers discussing: the results of the recently conducted global survey of educational
needs of healthcare professionals; DNA variant interpretation in molecular diagnostics; genetic
counselling training (GC) in LMICs; GC in Southern Africa; GC for DSDs in LMICs; and a
comprehensive new international-consensus GC curriculum.

HUMAN GENOME »
MEETING 2025 »

12 + 14 March 2025
Durban, Sowth Alrica

Pre-Conference Workshop

Organised by- HUGO Education Committee

Date: 12" March 2025

Time- 0830-1230 (local time)

Title: ‘Skills and Competencies for Multi-Disciplinary Genomic Healthcare’

Aim: ‘Genomic knowledge and skills of nursing and allied healthcare professionals”
Objectives:

1. |dentify and develop knowledge and skills of the genomic professionals (clinical
geneticist, genetic counsellor, genome scientist) as potential educators/trainers.

2. Select and include general and specific aspects of genomic healthcare in the training
program.

3. Format of training- formal didactic, tutorial/interactive, case-based/hands on,
virtual, written document/ training manual.

4. Case-based training (malformation syndrome; metabolic disorder; neurology;
cardiology; oncology )

5. Evaluation and assessment
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HUGO ,. University
WANAN 2 of Glasgow

Human Genome Organisation (HUGO International) Education
Committee: development of greater worldwide access to genomic
educational resources, training and courses.

Edward S. Tobias'? on behalf of the HUGO International Education Committee & its sub-committees (SCs)
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ix) Panelist- Global summit of overseas Indian scientists and technologists, Government of
India- The VAIBHAV project, convenor The Prime Minister of India Shri Narendra Modi

g Sov

VAIBHAV
Vaishwil Bharatiya Vaigyanik Summit ¥

GLOBAL SUMMIT OF OVERSEAS AND RESIDENT INDIAN
SCIENTISTS AND A IANS T-NO\

| served on the Panel of the prestigious global summit of the Indian origin overseas scientists and
technologists convened by the Honourable Prime Minister of India Shri Narendra Modi. It was
coordinated and steered by the eminent Indian Scientist Prof. Raghavan, the Principal Scientific
Advisor to the Prime Minister’s Office, New Delhi, Government of India.

| participated with two sessions-

1. “Making medicine preventive, predictive, personalized and participatory” , Moderator: Dr.
Anurag Agrawal, Director IGIB, CSIR, New Delhi, India; held on 19t October 2020.

2. “Predictive and Therapeutic Genomics”, 20" October 2020; Moderator, Dr. K. Thangaraj,
Director- Centre for DNA Fingerprinting and Diagnostics (CDFD) & Deputy Director- Centre for
Cell & Molecular Biology (CCMB), Hyderabad, Telangana, India.

x) International Genomics Education and Training Summit

As a member of the Global Partnership for Genomic Education, | have actively participated and
contributed to the International genomics education and training workshops. The first training
summit was held in November 2023 hosted by the Sanger Genome Centre. The second one is
held in Athens, jointly organised by WHO Science Council and the UK NHS Genomic Medicine
group. Aims and objectives of this programme include-

1. Promote genomics education and training globally and share experiences, opportunities and
challenges;

2. Discuss and agree the purpose and structure_of a global genomics education and training
network as related to the healthcare workforce;

3. Explore alignment to work being done through other international organisations and by
industry;

4. Consider global and inclusive education and training themes and resource needs, with
particular emphasis on patient/clinician partnerships, and considering gender, ethnic,
language and geographical diversities;



DhavendraKumar_CV_January2025 37

5. Consider global research projects aligned to genomics education and training;
6. Develop an informed and collaborative plan for action.

xi )South Asia Genomic Healthcare Alliance (SAGHA)

“To organise and lead a ~
professional group for
promoting and
supporting the genomic
applications and
translations in medicine
and healthcare across
South Asia”

Bt Asa 10 Sownh Asa I Wetern Asle e am,

mé THE GENOMIC MEDICINE FOUNDATION (UK)

: FELLOWSHP . SCROLLRTHP, EDUCATION AMD PROMOTION OF GENOMIC APPLCATINT N MEDICRE.

AL TREARE AND SO0 SDONOMIE PROGRESS

www.genomicmedicine.org

Independent organization promoting application and
translation of Genomics and other OMICS sciences in
the current and future practice of clinical medicine,
personalized healthcare & socio-economic progress

South Asia Genomic Healthcare Alliance (SAGHA)

Amaongst the key projects of the Genomic Medicine Foundation UK (GMF-UK), the
UK India Genomic Medicine Alliance (UKIGMA) has been one of the most popular
initiatives of GMF-UK. It was set out with the aim of promoting and implementing
the genomic applications in medicine and healthcare in India and neighboring
regions through collaboration and partnership with clinical and academic
institutions and organizations across the whole South Asia. Apart from the UK,
many genomic professionals and scientists from other nations have also
contributed. In view of the current vastly expanded collaborations, this alliance is
now known as the South Asia Genomic Healthcare Alliance (SAGHA) effective 1+
January 2024.

The SAGHA has many objectives as shown in the Table-1:
Table-1: Objectives of the South Asia Genomic healthcare Alliance

+ Identify and recruit organisations and institutions engaged in scientific and
applied research in genomics relevant to medicine and healthcare.

* Encourage collaboration with individual clinicians, scientists, and other
professionals in population genetics, ethical & social issues and health
economics.

+ Develop a programme for training and skills development through series of
structured courses, workshops and webinars in the key areas of applied and
translational genomic medicine.

+ ldentify and develop partnerships to steer the multi-disciplinary specialist
genomic healthcare with the sole objective of integration with the
mainstream medical practice.
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South Asia Genomic Healthcare Alliance 2

-

Plan and carry out specific audit on the quality and outcomes of investments
in Institutions and Laboratories as part of the current strategy for capital and
infrastructure scientific developments.

Develop and steer through individual or group research and innowvations
projects on related to utilization and the delivery of genomics led medical
and healthcare, particularly in therapeutic interventions and new drug and
devices development

Collaborators and partners of the SAGHA have identified and agreed to work in
several diverse fields relevant to the South Asia [Table-2):

Table-2: Fields of Interest to the UK India Genomic Alliance

Genetic and Genomic Education

Birth defects [Congenital Anomalies)

Rare developmental disorders

Cancer genetics and genomics

Cardiovascular genetics and genomics
Pharmacogenomics

Genomic and Precision & Personalised Medicine
Ethical, Legal & Social Issues

Many institutions, hospitals and independent organizations in the region
[Figure-1) are committed to work together and deliver many projects [Table-3).

Table-3: Current projects of the SAGHA

Indo-UK Genetic Education Forum

Biennial South Asia Birth Defects Conference
Indian cancer genetics interest group

South Asia cardiovascular genomics consortium
Decipher India (South Asia) consortium

South Asia Pharmacogenomics Consortium
South Asia Genome Ethics consortium
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South Asia Genomics-GMFUK 3

Figure-1: SAGHA collaborators & partners across the South
Asian subcontinent

JAMMU- JAMMU & KASHMIR
AMRITSAR- PUNJAB
CHANDIGARH (UNION
TERRITORY)

NEW DELHI- DELHI
DEHRADUN- UTTARAKHAND
LUCKNOW- UTTAR PRADESH
JODHPUR- RAJASTHAN
GWAUHATI- ASSAM
DIBRUGARH- ASSAM
MUMBAI- MAHARASTHRA
HYDERABAD- TEALNGANA
BANGALORE-KARNATAKA
MANIPAL-KARNATAKA
MYSORE-KARNATAKA
KOCHI- KERALA

CHENNAI- TAMIL NADU
VELLORE- TAMIL NADU
COLOMBO- SRI LANKA

In view of rapidly growing genomics awareness and interests across the entire
South Asian region (Figure 2), the scope and remit of the UKIGMA is expanded to
the entire South Asia. This is considered more relevant and well timed given the
role and importance of genomics during and after the Covid-19 pandemic. Large
majority of the South Asian inhabitants are aware of the importance of RT-PCR
genome testing and the prevention offered by the mRNA vaccines (Pfizer and
Moderna). In addition, parents and patients acknowledge the power of precision
genomic diagnosis and specific treatment for rare genetic diseases, cancers, heart
diseases and many other systemic diseases.
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South Asia Genomic Healthcare Alliance 4

10 Contral Asla 1 Morth Asla [ Southeast Asls
 Lant Asia 2 South Asls 1l Westarn Asla

| \.:Qfs...a,

Figure-2: The current political map of the South Asia region; the South Asia includes
Afghanistan, Pakistan, India, Nepal, Bhutan, Bangladesh and Sri Lanka (shown in
red).

The new expanded UKIGMA includes neighboring nations (Figure-2). In the
northwest sector, the scope and remit are broadened with the inclusion of
Afghanistan and Pakistan. In the northeast, Nepal, Bhutan, Bangladesh and
possibly Myanmar are included. It is anticipated that in future other nations from
the Western Asia and the Southeast Asia might also be included. All these Low and
Middle Income Countries (LMICs) have very basic infrastructure and healthcare
facilities to cater diverse and distinct ethnic peoples. Work has already
commenced by setting up the northwest and northeast genomics consortia. Initial
response is overwhelmingly positive and very encouraging. However, major
challenges and hurdles are likely due to inevitable intra-regional political and
socio-economic variations.

The current projects are included in the newly structured SAGHA. In addition, the
work has commended for developing a multi-author edited book (Editors-
Dhavendra Kumar & Kumarsamy Thangaraj), the ‘Medical and Health Genomics
of South Asia’ commissioned by Elsevier, the leading life sciences publisher.
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South Asia Genomics-GMFUK 5

Advisory Council of the South Asia Genomics Alliance

Professor Dhavendra Kumar, The Genomic Medicine Foundation UK [Chair)
Professor Amarjit Bhanwer, Chair- North West India Genomics Consortium
Prof. Madhulika Kabra, Delhi & NCR Region

Prof. Amita Pandey, UP & Central India

Dr. Kumarsamy Thangaraj, Telangana & South India

Dr. Saswati Mukhoupadhyaya, West Bengal & South East India

Mrs. Reena Trivedi, Gujarat & & South West India

Dr. Gayatri Gogoi, Chair- North East India Genomics Consortium

Professor Vajira Dissanayake, 5ri Lanka Genomics & South East Asia

Dr. Nilam Thakur, Nepal Clinical Genomics Centre, Kathmandu, Nepal

Dr. Thinley Dorji, Bhutan Genomics Centre, Thampa, Bhutan

The alliance is very keen and open to include collaborators from Afghanistan,
Pakistan, Bangladesh, Myanmar and the South East Asia.

Draft prepared by-

Professor Dhavendra Kumar,
Chair- South Asia Genomic Healthcare Alliance
CEO/ Medical Director- Genomic Medicine Foundation UK Ltd.

xii) ‘Global Genomics’, Science Council, World Health Organization (WHO)

The newly established Science Council of the World Health Organization (WHQ) organised series
of workshops aimed at accelerating access to genomic technologies for global health. This
initiative is led by Professor Soumya Swaminathan, the Chief Scientist for WHO. | have had the
privilege to participate in the second workshop focussed on ‘technical and financial
considerations’.
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WHO Science Council Workshop

Series: Accelerating access to
genomic technologies for global
health

5 November — 2 December 2021 Related
Workshop 1: Global health benefits of genomics ”

N B3 World Health
Friday, 5 November 2021, 14:00 - 18:00 CET @@ Organization

Workshop 2: Technical and financial considerations

'WHO Science Council Workshop Series
Thursday, 18 November 2021, 13:30 — 17:30 CET

Accelerating Access to Genomics Technologes for Global Health

Workshop 3: Historical, ethical, legal, regulatory and related considerations
Thursday, 2 December 2021, 13:30 — 17:30 CET

Workshop 2: Technical and Financial Considerations
1330-1730h CET Thursday, November 18, 2021

About this event iz iz ingdizaizdivi

Advances in science and technology hold great promise for new and improved ways to address global health and
to support healthier populations worldwide. Achieving the World Health Organization's (WHO's) traditional goals, as
well as more recent and more explicit objectives such as the triple billion targets, will require foresight and careful Workshop agenda >
consideration of how new technologies support and align with WHO's mission and purpose. To this end, the WHO
Science Council, a group of distinguished scientists from around the world, was formed to work with WHO's Chief
Scientist, Dr. Soumya Swaminathan, on priority issues and to advise the WHO on scientific breakthroughs

and new technologies that can help the WHO achieve its goals.

Workshop flyer >

Genomics Technologies

The Science Council has identified genomic technologies as having significant implications for public
health, given their broad applications across health and disease states and throughout the human lifespan, as
abundantly documented in wealthy countries and during the Covid-19 pandemic.

The Science Council is organizing a series of three to better the of
access to genomics technologies and the difficulties of doing that, especially in low- and middle-income countries.

Objectives of the workshop series are:

« To gather information about the benefits and use of genomic technologies for low- and middle-income countries

« Todiscuss the to and on possible solutions
« To gain perspective on approaches and lessons learned from both successful and failed implementations
« To engage ities of experts and in pil based on

diverse needs, and of low- and middl countries

Senior Consultant Adviser- Apollo Genomics Institutes, Apollo Group of Hospitals, India

a)Organisation
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b) Scope and Remit

o CLINICAL GENOMICS- PRECISION DIAGNOSIS AND PERSONALISED MANAGEMENT OF
GENETIC AND GENOMIC DISEASES

e GENOMIC COUNSELLING- PERSONALISED GENETIC AND GENOMIC ADVISORY AND
SUPPORT TO PATIENTS, PARENTS AND FAMILIES

e MULTI-DISCIPLINARY GENOMIC HEALTHCARE- CLOSE LIAISON WITH MULTI-DISCIPLINARY
TEAMS FOR EFFECTIVE / AFFORDABLE CARE & PREVENTIVE-PERSONAL GENOMIC
HEALTHCARE

e GENETIC AND GENOMIC SPECILIAST COURSES- CLINICAL GENOMICS, GENOMIC
COUNSELLING, SPECIALIST GENOMICS

e GENOMIC RESEARCH & DEVELOPMENT- JOURNAL CLUB/ PROJECTS/PUBLICATIONS/
PROTOCOLS/ DISSEMINATION/ DATABASE

e CONTINUED MEDICAL/PROFESSIONAL EDUCATION- APOLLO GENOMIC HEALTHCARE

SEMINARS FOR MEDICAL, NURSING, ALLIED HEALTH PROFESSIONALS, NGOs, GENERAL
PUBLIC-MEDIA

c) Apollo genetic and genomic services

Comprehensive clinical genetics and genomic medicine service covering wide-ranging specialist
areas:
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eGenetic disease diagnosis with diagnostic genetic testing

eDetailed assessment of birth anomalies

eIn depth review and analysis of the family history

eSpecialist advice on cousin marriages (consanguinity)

eGenetic and genomic counselling

eGenetic risk review and assessment (for example breast/ovarian & bowel cancer) ePredictive
or pre-symptomatic genetic testing

eGenetic & genomic screening for life style and health counselling

ePrenatal screening and testing for chromosomal abnormality or specific genetic disease
ePre-implantation genetic diagnosis for preventing recurrence of high risk genetic disease
*DNA testing for disputed paternity or identity

eMedical-legal review and Expert Witness reports related to genetic or possible genetic
condition

d)Apollo Genome Diagnosis Laboratory
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Clinical Geneticists

Specialist Clinicians
Genetic counsellors

EXTERNAL DIAGNOSTICS
APOLLO GENOME Clinical Exome Sequencing
Microarray chromosome DIAGNOSIS Whole Exome Sequencing
Single gene analysis LABORATORY \';V::Ise;qienm:e Sequencing
uencing
NGS Gene panels HYDERABAD Large acala SHPs/ CNVS

Proteomics Others...

INHOUSE DIAGNOSTICS
Molecular cytogenetics

Research &
Development
Teaching & Training

e) Apollo Genomics Academy
- Clinical case presentations (weekly)
- Continued professional development / Grand rounds (monthly)

- Journal club (monthly)

- Interactive seminars with other clinical specialty teams

- Informative discussions on key and topical issues with families, patient support groups,
NGOs, Medial and general public. These could be via tele links, virtual online discussions,
journalists interviews, and briefings for TV including other digital channels.

CLINICAL GENETICS & GENOMICS
NBE ACCREDITATION
CLINICAL FELLOWSHIP

SPECIAL INTEREST

GENETICS COUNSELLOR CLINICIANS & NURSES
ACCREDITATION APOLLO GENOMICS CLINICAL FELLOWSHIP

BOARD OF GENETIC COUNSELLING
INDIA

INSTITUTES, INDIA TARGETED TRAINING
SKILLS & COMPETENCY

COURSES/ SEMINARS
PATIENT SUPPORT GROUPS/ NGOS
LAY & MEDIA INTRODUCTION
NEWSLETTER
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- Apollo genomic healthcare seminars (monthly)

- | Apollo Genomics
| oo Healthcare Seminars
Cardiology

Genomic Management
of Heart Failure

3 PMIST on Friday, 14th June 2024

Join us:
https://us02web.zoom.us/j/87061290743

Topic

Prof. (Dr.) Dhavendra Kumar
Sr. Consultant Adviser, 15 mins
Apollo Genomics Institutes

Genetic and Genomic
Perspectives of Heart Failure

Dr. Muthiah Subramanian
Consultant Cardiologist, 15 mins
AlG Hospital (Hyderabad)

Cardiomyopathies in Clinical
Cardiology- Current Practice

Dr. Surya Balakrishnan
Case Presentation Consultant, Medical Genetics 10 mins
Apollo Genomics Institutes (Hyderabad)

Dr. Surya Balakrishnan
Question and Answer Consultant, Medical Genetics 5 mins
Apollo Genomics Institutes (Hyderabad)

Chairperson Moderator

Dr. Soumen DeviDutta Dr. Surya Balakrishnan
SSenior Consultant, Cardiologist Consultant, Medical Genetics
Apollo Hospital (Hyderabad) Apollo Genomics Institutes (Hyderabad)

Monthly online seminars on selected areas of clinical genomics and genomic medicine
delivered by invited external speakers along with relevant clinical case presentations by
the Apollo Genomics Academy team. Each event has a specific theme delivered by a team
of experts including an invited renowned guest speaker.
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Sesslon | Dabe Depastmant Speakers Chairperson | Moderator Topic
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Or Rawi Du. Parag
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- Dr Rohit D Dipanrjanal
1
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The Apollo Genomics Academy is actively pursing and developing a strong collaborative
research programme as shown in the Figure. The governance of this initiative is managed

by the Apollo Hospitals Research and Ethics Group. Academic affiliations are offered by

care harnessing new diagnostic and therapeutic avenues.

the Apollo University. It is a multi-specialty programme managed by like-minded clinicians
who are keen to develop and conduct quality clinical applied research to enhance patient

APOLLO GENOMICS RESEARCH
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APOLLO GENOMICS RESEARCH CONSORTIUM

Professor Dhavendra Kumar, Senior Consultant Adviser, Apollo Genomics Institutes, Apollo
Group, India

Introduction

During the last three years, the Apollo Group has invested in setting up the Genomic
Healthcare network across major Apollo Hospitals. This network, designated as Apollo
Genomic Institutes, is the only comprehensive and integrated genomic healthcare services
provider in the whole country including neighbouring South Asia regions (see Figure-1). This
network is supported by the AHEL Laboratories in Hyderabad. All Institutes have qualified
clinical geneticists, genetic counsellors and supporting managerial professionals. In addition,
there are physicians, surgeons, nurses and counsellors from other specialties closely
working with the genomics team. The whole genomics team work together under the
umbrella of Apollo Genomics Academy.

Main objectives of the Apollo Genomic Healthcare is to offer ‘state of the art’ clinical
genetic/ genomic services supported by experienced and board certified genetic
counsellors. Many other multi-disciplinary clinicians and allied healthcare professionals
work closely with the core genomics team. There are weekly case presentations along with
monthly journal club and the grand round. In addition, the Apollo Genomic Healthcare
Webinars are offered to the whole Apollo Group, and including external audience. There is
active collaboration for DNB training programs and research based projects.

HOSPITALS
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Figure-1: Apollo Genomics Institutes across India
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Contd...Poge 2

One of the objectives of Apollo Genomics Institutes includes ‘Research and Development
[RE&D). 5a far limited progress has been made in this context, largely due to being a new
service development, limited skilled manpower and lack of targeted funding. It is proposed
to organise the Apallo Genoamics Research Consortium within the remit of the Apallo
Research and Innovations (ARI) organisation. Main objectives of the Consortium Include to
plan and carry out applied research for developing precision diagnostics and targeted
therapy protocols to enhance standards of multi-disciplinary specialist healthcare across the
Apollo Hospitals Group. In addition, the Consortium shall carry out pilot projects for the
prevention of commaon and uncommon genetic diseases.

Key Research Areas

1. Validation of genome sequencing in rare genetic disease,

2. Evidence based protocols for genomic interventions in foetal medicine.

3. Pharmacogenomics analysis of drugs response and safety including drug repurposing.

4, Genomic analysls for the outcomes of acute cardiovascular events- myocardial infarction,
sudden collapse, chronic heart failure, and stroke.

5. Genomic analysis for selected targeted/personalised cancer therapy.

B. Pre-conceptional genomic testing for the prevention of genetic disease

Location
Apolle Genomics Institutes in various places
Collaborative centres- other laboratories including research units in [ITs ete.

Funding

Initial “start up' funding from AR| leading to external funding from governmental {ICMR,
DBT, CSIR Labs like CDFD & CCMB, DBT-Wellcome Alliance] and non-governmental (NGOs,
Pharma & Tech Companies and other philanthropic organisations).

Governance

Jaintly through Apollo Genomics Institutes and Apollo Research and Innovations. Ethical
aspects would be governed on the basis of current guidelines and international standards.
Membership

All members of the Apollo Genomics Academy representing Apollo Genomics Institutes.

Dhavendra Kumar, 20™ May 2024,
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- Publications

a) Special issue ‘Genomic Medicine’ for the ‘Apollo Medicine’, official journal of Apollo
Hospitals, India

Vol 20 | April-June 2023 | Issue 2

Apollo
MEDICINE

ISSN: 0976-0016

Genomic Medicine

Apollo Medicine

Volume 20 | Issue 2 | April-June 2023

Guest Editor : Dhavendra Kumar
Editorial Advisor: Divya Aggarwal & Kriti Menon

Contents

EDITORIAL

The Genomic Health Care in Modern Medicine
DRAVENAFA KUMQE ...ttt e e s st e s st s st e s s s e st s o8 e e e s e st s e s e s e s e st e e s e st et es e e es e s e s enen e s enensann 91

ORIGINAL ARTICLES

Genetic Syndromes and Skeletal Dysplasia Associated with Short Stature — A Case Series
Divya Agarwal, I. P. S. Kochar, Vineet Bhushan Gupta, Kriti Menon 93

Genomic Medicine in Neurology
Kriti Menon, Divya Agarwal, Dinesh Chaudhari, Pushpendra Nath Renjen......................cccccccooiiiiiiiiiiiiiiceieccicccccnenes 101

REVIEW ARTICLES

From the Double Helix to the Personal Genomes
DRAVENAFA KUMQAE ...ttt s st s st s et s a4 o8 st s e st s oAt s et et e s et et e st s et e s et en et en et sen e e en e nen 109

From Genetic Laboratory to the Genetic Clinic — Opportunities and Challenges: An
Illustrated Review
Ambika Gupta, Divya Aarwal, Kriti MERom .....................ccccooviiiiiiiiiieeeeeee e 123

Metabolic Studies in Genomic Era
Anil Bansidhar Jalan, Ketki V. Kudalkar 129

Fetal Medicine and Current Practice of Prenatal Screening
Akshatha Prabhu. 135

Rare Diseases in the Genomic Health Care: Opportunities and Challenges in India
Di DA ...ttt etk £t h et eh £t h et eh et h et eh e et ekttt h et h ettt et eb ettt 139

‘P

Multidisciplinary Team for Genetic Disorders — Integration with Clinicians and Health-care
Professionals
Mounika Endrakanti, NE@r]@ GUDIA .................cccoouaiieiiiiiite ettt s te s es st h s h s s es s es s b eaenenn 144

The Role of Genetic Counselling in Genomic Era
Tadikonda Sri Sravani, Q. Hasan 148

CASE REPORTS

Atypical Hemolytic—uremic Syndrome with Postrenal Transplant Recurrence Due to a Novel
Frameshift Variant in Complement Factor H
Surya Balakrishnan, Satyanarayana GAITe.........................c.ccccouiiiiiiiiiiiiiie e 152

Chromosomal Microarray on Product of Conception in Early Pregnancy Loss: A Case Report
Snehal Mallakmir, Gauri Mulgund, Rashid Merchant. 155
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b) Quarterly Newsletter of Apollo Genomics Academy

P ¥
Apollo GENOMICS [XI

A quarterly publication of the Apollo Genomics Institutes

(Issue II; July-September, 2023) ISSN Number: To be applied
(https://www.apollohospitals.com/apollogenomics)

c) Apollo Clinical Genomics Manual-

“THE CURRENT PRACTICE OF CLINICAL GENETICS AND GENOMIC MEDICINE’ Editor-
in-Chief: Professor Dhavendra Kumar

Preface
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Since the completion of the incredible and highly ambitious Human Genome Project, the
field of medical genetics has transformed in unprecedented manner. Genome sequencing
and related technologies have massively enhanced the power of precision diagnosis,
targeted therapy and personalised holistic healthcare. The genomic medicine is now a
reality moving ahead with faster pace alongside advances and developments in related
OMIC sciences. The field of genomic medicine and healthcare is now visible on the
landscape of may leading specialist healthcare providers. There is thus urgent need for
continued genomic education and skills development of all healthcare providers and
other professionals to serve patients, families and the community with most effective,
efficient and ethical approaches and interventions.

The Apollo Genomics Institutes offer this new clinical resource developed by the
Apollo Genomics Team for the benefit of all clinicians, nurses and allied healthcare
professionals. It is intended to inform and enhance understanding of the healthcare
community, lay people, public at large and the media about the current and emerging
practice of clinical genetics and genomic medicine.

The core areas include common and rare genetic diseases, conventional and new
emerging genomic laboratory diagnostic methods, interpretation of the family history,
assessment of individual and family’s genetic risks based on comprehensive analysis of
available information and outcomes of laboratory genetic testing, genetic counselling for
explanation and discussion of available options, management of the pregnancy at high
genetic risks, selection of patients for targeted precision-personalised medical and
surgical treatment, health surveillance of ‘at risk’ close family members, safe drug
prescribing using pharmacogenomic testing and prevention of genetic or genomic disease
or risk using genome testing combined with precision intervention.

The manual is comprehensive designed on the model of integrated genomic
healthcare. All contributors have included only the factual and unambiguous information
supported with pertinent academic and professional references. The manual is regularly
reviewed and updated in keeping with new knowledge and advances.

Member- Advisory Board, the ‘Board of Genetic Counselling in India’

BOARD OF GENETIC COUNSELING

Registration Ho. 231 of 2015, Govt of Telangana, India

Genetic counsellors around the world are acknowledged to be important member of the clinical
genetics and genomic medicine teams. In developed western nations including Australia and


http://www.geneticcounselingboardindia.com/
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South Africa, there are formally structured training programs leading to professional
accreditations. These academic courses also offer qualifications like Masters and/or Diploma in
Genetic Counselling. There is acute shortage of such courses and training programs in genetic
counselling across most low and middle income countries (LMICs). In most of these countries
there is no recognition of genetic counselling as a distinct healthcare discipline.

The Board of Genetic Counselling in India (BGClI) is a non-governmental organisation (NGO) that
offers structured teaching and training in genetic counselling. It also accords ‘certification in
genetic counselling’ to successful trainees. Most of these are now part of the clinical genomics/
genomic medicine teams. As an external advisory member of BGCI, | have actively contributed to
the curriculum development in line with the UK Genetic Counselling criteria. It led to successful
recognition from the Skills Board advising Government of India on new emerging healthcare
disciplines.

xv) Founding President- ‘The Global Academy of Medical Sciences’

The Global Academy of Medical Sciences (The Academy) is an independent ‘not-for-profit’
organization promoting applications and translational of advances in bio-medical sciences in the
current and future practice of clinical medicine, precision and preventive healthcare and socio-
economic applications. The Academy aims ““to promote and contribute to educational, teaching,
academic and professional development of excellence in medical teaching, research and
healthcare practice’. The main focus shall be the ‘Low and Middle Income Countries- LMIC'.

Objectives of the Academy-

1. Acknowledgement and recognition of academic excellence and achievements of the
international community of the academic medical and healthcare professionals.

2. Empowering Doctors, Nurses, and other Health professionals in the ‘low and middle income’
countries in keeping with national statutes and governance.

3. Guidance and protocols development for excellence in medical, dental, nursing and healthcare
education and training.

4. Promoting and supporting development of technology for delivering the effective and efficient
evidence-based integrated healthcare.

5. Advising and supporting innovative research planning, grants application, governance,
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assisting in report writing, presentation and publication.

6. Advising and/or participation in development of new teaching, research and healthcare
infrastructure.

7. Promoting and assisting collaborative applied and translational bio-medical and bio-
technological research.

8. Promotion and technology development for digital healthcare, particularly utilization of
artificial intelligence (Al).

9. Promotion of the traditional health practices and socio-cultural customs within the modern
medicine based on the concept of ‘Integrative Medicine’.

10. Assisting and encouraging mutually beneficial collaboration with the pharmaceutical and
healthcare industry for vaccine and novel drugs, appliances and establishing and improving
current or future resources.

The Academy is constituted by multi-specialist Faculty of Members (MGAMS) and Fellows
(FGAMS) who serve and deliver its aims and objectives. Proposed Faculty structures include Bio-
Medical Sciences, Medicine, Surgery, Laboratory Medicine, Women and Child Health, and
Community and Public Health. The Academy works closely and constrictively with other national
and international academic medical and healthcare sciences.

Vil SCIENTIFIC CONFERENCES, SYMPOSIA AND SEMINARS- LEADERSHIP ROLES
e Co-organiser for the Asian Genetics 2017 conference held in Kochi, Kerala, India- 9-12
Nov. 2017.
e Chief Convenor for the 4™ International Conference on Birth Defects and Workshops

(Cancer Genetics; Cardiovascular Genetics; Genetic Counseling in Rare Genetic Diseases,
held in Vellore, India- 12-15 December 2018.

e Chief Convenor for the 4™ Indian Cancer Genetics Group conference held in ACTREC,
Mumbai, India; 8-10 December 2018.

o Chief Convenor for the First Indo UK Training Workshop for Genomic & Molecular
Medicine, King George Medical University, Lucknow, India; 19-21 November 2018.

e Chief Convener for the GC4AGE ‘Global Genomic Education’ seminar in collaboration with
the Human Genome Meeting, part of the Annual Conference of the Human Genome
Organization (HUGO), held in Seoul, South Korea; 24-26 April 2019.

e Co-Convenor and Chair of the Scientific Committee for the ‘Impact of Human Genomics
in Clinical Practice’, held in the JSS Medical College, JSS Higher Education Academy
(Deemed University), Mysore, Karnataka, India; 31 October 2019.

e Chief Guest at the Genomic and Molecular Medicine Seminar for signing the
Memorandum of Understanding (MOU) between the Genomic Medicine Foundation (UK)
and the King George’s Medical University, Lucknow, UP, India; 7 November 2019.
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Vil

Convenor and Chair of the Organising and Scientific Committees for the 7t International
Cardiovascular Genomic Medicine Conference, on behalf of the GMF UK, held in York,
England, UK; 4-5 December 2019.

Convenor and Chair of the Organising and Scientific Committees for the 8™ International
Cardiovascular Genomic Medicine Conference, 11-12 September 2021 (Virtual).
Convenor- Oxford Genomic Medicine Conference, Genomic Medicine Foundation (UK)
Ltd. 11t November 2020 & 10t May 2022

Convenor- ‘Multi-disciplinary care for Inherited metabolic disease’, 27t November 2021,
Apollo Hospitals, New Delhi, India.

Convenor- ‘International Rare Diseases Conference’, 5" March 2022, Apollo Hospitals
Genomics Network, India.

Chair- ‘IXth International Cardiovascular Genomics Conference, 23-24 October 2023,
Royal College of Surgeons, Edinburgh, Scotland, UK

Covenor: ‘Symposium on Integrated Medicine’, 26" November 2024, Indraprastha Apollo
Hospital, Delhi, India.

Co-Chair: ‘Sixth International Conference of Birth Defects’, 27-30 November 2024,
Mahatma Gandhi University of Medical Sciences and Technology, Jaipur, India.

Co-Chair: “International symposium Breakthroughs in Genomics and Genetics- Shaping
Maternal and Fetal Health’, December 3-4, 2024, Aligarh Muslim University, Aligarh, India
Chair- ‘3 Genomic Medicine Symposium’, 12t February 2025, Queen Mary University of
London, London, UK.

PRESENTATIONS- SCIENTIFIC AND LEARNED SOCIETIES (FROM 2017 TO DATE)

2017

‘Unravelling the complexity of Chronic Heart Failure- Lessons from Rare Inherited
Cardiovascular Diseases’, Invited Lecture, 42" Annual Conference of the Indian Society
of Human Genetics, held in Indian Institute of Science, Bangalore, India. 1-3 March 2017.
GENETICS AND GENOMICS IN PERSONALISED CLINICAL CARDIOLOGY, ‘DNA IN HEART’,
Seminar on Cardiovascular Genetics, Christian Medical College, Vellore, TN, India. 3 March
2017.

‘Targeted Molecular Therapy for Inherited Heart Diseases’, ‘DNA IN HEART’, Seminar in
Cardiovascular Genetics, Christian Medical College, Vellore, TN, India. 3 March 2017
‘Clinical and Molecular Basis of Cardiomyopathies: The Paradigm of Hypertrophic
Cardiomyopathy’, Guest Lecture at the Seminar on Inherited Cardiomyopathies, Dr. KM
Cherian Heart Foundation, Chennai, TN, India. 8 March 2017.

‘New Paradigms of Genomic and Precision Medicine’, Invited Guest Lecture, Institute of
Genomics and Integrative Biology, CSIR, New Delhi, India, 3 Nov. 2017
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2018

‘Targeted molecular therapy for Inherited Cardiovascular Disorders’, Invited Guest
Lecture, Department of Cardiology, Post Graduate Institute of Medical Education and
Research, Chandigarh, India. 6 Nov. 2017.

‘Genomics in Clinical Medicine’, Invited Guest Lecture, Shri Guru Ram Institute of
Medicine and Health Sciences, Dehradun, Uttarakhand, India. 7 Nov. 2017
‘Contributions of genomics in improving health and socio-economic progress of
emerging economies of the developing world’, Invited presentation at the ‘The
Landscape of Genetic Variants in Asian Founder Populations from Near to Far East’, 2"
International Conference on Founder Populations. 9-12 November, 2017, Kochi, Kerala,
India.

‘New emerging paradigms of targeted molecular therapy for Inherited cardiovascular
conditions’ International Conference on Cardiovascular Medicine and Cardiopathy’, 7
January 2018, Bangkok, Thailand.

‘Clinical and Genetic 58eterogeneity of Down Syndrome’, Paediatric Undergraduates
Study day, Cardiff University School of Medicine, 22 January 2018.

‘Role of Cardiac Nursing in the Multi-Disciplinary Care for Inherited Cardiac Conditions’,
Key note Lecture, Global Nursing Conference, 1-3 March 2018, London, UK

‘Inherited Cardiovascular Conditions in Clinical Genetic Practice’, Lecture to BSc
Intercalated (Medical Genetics), Cardiff University School of Medicine, 9 March 2018.
Key note address- ‘Inherited cardiovascular conditions in the Genome era’, International
Paediatric Cardiology Conference, 12 April 2018, Cairo, Egypt

Guest Lecture- ‘Inherited cardiovascular conditions- the global familial heart challenge’,
16 April 2018, Aswan Heart Centre, Aswan, Egypt

International Genomics Conference, 2-5 October 2018, Haifa, Israel

Invited lecture- ‘Sudden cardiac death in children and young adults- Genetic & Genomic
perspectives’, Heart Rhythm Congress, 8-10 October 2018, Birmingham, UK

Athena Swan Lecture, ‘The helical path of clinical genetics- climbing the DNA ladder’, 8
November 2018, School of Medicine, Cardiff University, UK

Invited lecture- ‘Next generation sequencing in Clinical Practice’, 9 November 2018,
International Conference on Single Cell Genomics & Next Generation Genome
Sequencing, 8-9 November 2018, London, UK

‘Current trends in genomic and molecular medicine’, First Indo-UK Training workshop,
19-21 November 2018, King George’s Medical University, Lucknow, India.

‘Genomic applications in Medicine & Healthcare’ at the ‘Advances and new
developments in Bio-technology’, 27-28 November 2018, Uttaranchal University,
Dehradun, Uttarakhand, India.
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2019

‘Next generation sequencing in clinical genomics’, 29-30 November 2018, Next
generation sequencing in Clinical Genomics- Advances and Applications’, symposium
organized by the Select-Bio, Bangalore, Karnataka, India.

‘The challenges of Rare diseases’, Tech Summit, 30 November 2018, Government of
Karnataka, Bangalore, India

‘Current practice of cancer genetics in medical practice’, 2 December 2018, Gwauhati,
Assam, India

‘Genetic diagnosis in primary immune deficiency syndromes’, Seminar on Advances in
Primary Immune Deficiency Syndromes, 6 December 2018, Super Specialty Paediatric
Hospital, Noida, UP, India.

‘Large scale population genome sequencing for effective healthcare’, Wellcome Trust-
DBT India Seminar on ‘Development of Physician Scientists’, 7 December 2018, Institute
of Genomics and Integrative Biology, New Delhi, India.

‘Genomic skills and competencies for Multidisciplinary cancer genetics service’, 4"
Indian Cancer Genetics Conference, Indo-UK Genetic Education Forum, 8-10 December
2018, ACTREC, Navi Mumbai, India.

‘Inherited cardiovascular conditions in clinical genetics’, 4" International Birth Defects
Conference, Indo-UK Genetic Education Forum & Society of the Indian Academy of
Medical Genetics, 12-15 December 2018, Vellore, TN, India.

‘Heterogeneity in Clinical Genomics and Medicine’, Dr. S. S. Agarwal Oration, 4%
International Birth Defects Conference, Indo-UK Genetic Education Forum & Society of
the Indian Academy of Medical Genetics, 12-15 December 2018, Vellore, TN, India.
‘Inherited cardiovascular development disorders & aortopathies’, Cardiovascular
Genetics Workshop, 15 December 2018, Christian Medical College, Vellore, TN, India.
‘The challenges of sudden cardiac death’, Cardiovascular Genetics Workshop, 15
December 2018, Christian Medical College, Vellore, TN, India.

‘Therapeutic advances for Inherited cardiovascular conditions’, Cardiovascular Genetics
Workshop, 15 December 2018, Christian Medical College, Vellore, TN, India.

‘Inherited arterial and aortic diseases- the TGF Betapathies’, International
Cardiovascular Genetics Conference, 18-19 December 2018, Frontline Hospital & Dr.
Cherian Heart Foundation, Chennai, TN, India.

‘Genetic and Molecular approach to chronic heart failure’, The current practice of
Clinical genetics & genomics, 20 December 2018, Kaminini Postgraduate Medical
Institute, Hyderabad, Telangana, India.

“The Global Status of Genetic/Genomic Education”, delivered at the “Genomic
Education and Training for Healthcare” seminar Sponsored by the ‘Global Consortium
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for Genomic Education (GC4GE)’ in collaboration with the HUGO/HGM 2019, Seoul, South
Korea; 24-26 April 2019

“Cardiovascular Genomic Medicine in Clinical Cardiology- Applications in chronic heart
failure” delivered at the ‘Human Genomics in Clinical Practice’ seminar held in JSS Medical
College, Mysore, Karnataka, India; 31 October 2019.

“Targeted Molecular Cancer Therapy”, delivered at the ‘Human Genomics in Clinical
Practice’ seminar held in JSS Medical College, Mysore, Karnataka, India; 31 October 2019.
“Genome Diagnosis of Disorders of Genome Architecture”, delivered at the ‘Human
Genomics in Clinical Practice’ seminar held in JSS Medical College, Mysore, Karnataka,
India; 31 October 2019.

‘Targeted molecular diagnosis and therapy- applications of recent genomic advances’,
Invited Lecture delivered at the International Conference of the Applied Biology & Society
of Biologists, 4-6 November 2019 held in Shri Mata Vashno Devi University, Katra, Jammu
& Kashmir, India.

‘Cardiovascular Medicine in the Genome Era’, Welcome lecture at the VlIth International
Conference of the Cardiovascular Genomic Medicine, held in York, England, UK; 4-6
December 2019.

2020

‘Global Genomic Education- Challenges for Developing Nations’, Workshop at the
International Birth Defects and Prevention of Developmental Disabilities’, March of Dimes
& WHO Conference, held in Colombo, Sri Lanka, 23-25 February 2020. Co-Convenor, Chair
and Faculty of the Multi-Disciplinary Workshop.

‘Neoplasms complicating multiple malformation syndromes’, Indian Cancer Genetics
and Genomics Conference, All India Institute of Medical Sciences, New Delhi, 20-21
November 2020.

2021

e 26-27 February- AHPI-GAPIO Annual Conference
‘Next generation genomic diagnosis and precision medicine and healthcare’

e 5t — 8™ November- NextGen Omics UK: In-Person- Oxford Global
‘Emerging dynamics of genome sequencing in clinical practice’

e 19" November- Inaugural symposium- ‘The KGMU Centre of Precision Medicine’
‘The landscape of Precision Medicine’

e 24™ November — Shri Guru Ram Das University Health Sciences, Amritsar, India
‘Genomic Perspectives of Precision Medicine and Healthcare’

e ‘Multi-disciplinary care for Inherited metabolic Disease- Introduction’, 27%
November 2022, Apollo Hospitals, Delhi, India.
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e 5™ December- ;Symposium in Advanced Genomics’, Indian Academy of Paediatrics &
Kamalnayan Bajaj Hospital, Aurangabad, Maharashtra, India
“Keynote address: Next generation genome sequencing in clinical practice- scope,
limitations and challenges”

2022

The Festival of Genomics and Biodata, 25-28 January, 2022

‘Genomics led precision medicine and healthcare- where is the evidence?’

Key note presentation at the ‘International Rare Diseases Symposium- Emerging new
trends in diagnosis and management’, 5t" March 2022, Apollo Hospitals, Delhi, India.
‘Common and complex issues in rare diseases’

‘Board of Genetic Counselling in India’, 7" International Conference, 1-3 July 2022
“Genetic counselling in Cardiovascular Emergencies”

‘I EINSTEIN INTERNATIONAL SYMPOSIUM ON PRECISION MEDICINE’, Sao Paulo, Brazil, 20
October 2022

“Genomic medicine skills and competencies”

‘Il EINSTEIN INTERNATIONAL SYMPOSIUM ON PRECISION MEDICINE’, Sao Paulo, Brazil, 20
October 2022

“Genomics and Society: Ethical, Legal, Cultural and Socioeconomic Implications”
‘Symposium- Communicable and Non-Communicable Diseases’, Session X| ‘Art of War
Against Cardiovascular Disease: Progression and Outcomes’, Dr. B.R. Ambedkar Centre
for Biomedical Research, University of Delhi, India; 4™ November 2022

“Molecular aspects of cardiovascular diseases’

‘The 5% International Birth Defects Conference’ (ICBD-2022), JSS Academy of Higher
Education (Deemed University), Mysore, Karnataka, India; 21-23 November 2022

-21 November 2022: “Precision Medicine- from concept to reality’

-22 November 2022: “Neoplasia and Malformation syndromes”

‘Genomic Medicine in Clinical Practice’, Pharmacogenomics and Targeted Therapy, 25
November 2022.;

Invited Lecture- “ Cardiovascular pharmacogenomics’

‘Genomic Medicine in Clinical Practice’, Multi-disciplinary genomics in clinical medicine,
26 November 2022.

“Multi-disciplinary care team management of selected genetic disorders- the UK
model”

Department of Clinical Genetics, Postgraduate Institute of Medical Education and
Research (PGIMER), Chandigarh, India; 3" December 2022

Invited Guest Lecture- ‘Multi-OMICS Medicine- the future of Clinical Medicine’

‘Second Annual Symposium- Centre for Precision Medicine, Center for Advanced
Research (CARE), King George’s Medical College, Lucknow, UP, India; 7t December 2022’
Key note Lecture- “Precision Medicine- Facts and Fantasies”
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2023

‘7™ Annual Conference- Society of Indian Academy of Medical Genetics, Sanjay Gandhi
Post Graduate Institute of Medical Sciences (SGPGI), Lucknow, UP, India; 8-11 December
2022.

-10 December 2022: “Novel therapies for inherited cardiomyopathies’

-11 December 2022: Chief Guest Lecture- ‘Future of Fetal and Neonatal Genomic
Medicine’, Symposium ‘From Womb to Cradle- Genomic perspectives of Prenatal
diagnosis, Perinatology and Neonatology’.

‘GUT, LIVER AND GENES- WHAT A PAEDIATRICIAN NEEDS TO KNOW’, Indraprastha Apollo
Hospital, Delhi, India; 11 December 2022.

“Future of Clinical Genetics”

‘Apollo Genomic Healthcare Seminars’, CME seminar on Cardiology, 14" December 2022,
Indraprastha Apollo Hospital, Delhi, India.’

“Genomic perspectives of Chronic Heart Failure’

“Genomics led Precision Cardiology in clinical practice”, Festival of Genomics, London,
25-26 January 2023

“Multi-OMICS led precision clinical cardiology- the model of heart failure”, Invited talk
at the ‘Precision Medicine conference 2023’, 9-10 March 2023, Earls Court, London, UK
“ From the double helix to the precision genomic medicine and healthcare’, Key note/
Invited speaker, ‘Celebrating the 70 years of Double Helix’, 23-26 April, Apollo Genomics
Institutes, Chennai and Hyderabad, India.

“Genomics in Clinical Nephrology & Renal Transplantation”, 30t" June 2023, Genomic
Healthcare Seminars, Apollo Group of Hospitals, India.

“ Emerging ethical issues of genomic diagnosis & counselling- the role of the genetic
counsellor, 7-8 July 2023, Annual Conference, Board of Genetic Counselling, Hyderabad,
Telangana, India.

“ Fetal and Neonatal Genomics- new horizons”, 28" July 2023, Genomic Healthcare
Seminars, Apollo Group of Hospitals, India.

““Genomics input for Precision Clinical Cardiology- Dealing with the Sudden Cardiac
Death', 8™ September 2023, Apollo Genomic Healthcare Seminar, Apollo Genomics
Institutes, Apollo Group of Hospitals, India.

“Congenital bone diseases in clinical orthopedics”, 22" September 2023, Apollo
Genomic Healthcare Seminar, Apollo Genomics Institutes, Apollo Group of Hospitals,
India.

“Integrated multi-OMICS Medicine- the emerging paradigm for precision and
personalised medicine', 27™ October 2023, Apollo Genomic Healthcare Seminar, Apollo
Genomics Institutes, Apollo Group of Hospitals, India.

“Genetic and Genomic Perspectives of Cancer”, 17" November 2023, Apollo Genomic
Healthcare Seminar, Apollo Genomics Institutes, Apollo Group of Hospitals, India.
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“Genomics led Precision and Personalised Medicine”, 26" December 2023, Mahatma
Gandhi University of Medical Sciences and Technology, Jaipur, India

“‘Emergence of precision and personalised genomic healthcare’, 29" December 2023,
Postgraduate Institute of Medical Sciences, University of Health Sciences, Rohtak,
Haryana, India.

2024

¢ “Indigeous genome databases for genomic healthcare”, Festival of Genomics, London,
24-25 January 2024.

e “Precision and personalized clinical cardiovascular genomic medicine- the way
forward”, 28" February 2024, International symposium on genomics in cardiovascular
health, hosted by the Era University, Lucknow, India.

e  “MultiOMICS in Integrated Clinical Medicine: Scope, Limitations and Challenges”, 2™
August 2024, Texas Tech University of Health Sciences, Luback, Tx, USA.

e “Integrated multi-OMICS for patient diagnosis and management”, 25" October 2024,
NextGen Genomics Conference, Oxford Global, London, UK.

e “Genomics and multi-OMICS in Medicine”, 10" November 2024, ‘New Horizons of
Medicine through Genomics’, Manipal Hospitals, Bangalore, India.

e “Key Note Lecture- Genomics and OMICs Paradigm of Integrated Medicine”,
Sympsoium on Integrative Healthcare, Apollo Hospital, Delhi, India. 26™" November
2024

e “Integration of Genomics in Maternal-Fetal Medicine”, 3™ December 2024, Aligarh
Muslim University, Aligarh, UP, India.

e “@Genomic Healthcare in South Asia”, Invited Guest Lecture, South Asia University, Delhi,
India. 13t December 2024.

2025

e “Integrated multi-OMICS for precision diagnosis and treatment”, 7™ January 2025,

Division of Cancer and Genetics, School of Medicine, Cardiff University, UK
IX PUBLICATIONS
A)INDEX

ORCID ID: HTTPS://ORDIC.ORG/0000-0001-9928-0476

All Since 2014
Citations 25011 15854
h-index 68 50
348

i10-index 513
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Google-scholar:
https://scholar.google.com/scholar?hl=en&
as_sdt=0%2C5&qg=dhavendra+kumar&oqg=d
havendra

B) Theses (Total=3)
1. MD (Paediatrics), King George’s Medical College, University of Lucknow, India
1977.

“A study of plasma and cerebrospinal fluid electrolytes in certain childhood neurological
disorders with special reference to magnesium”

2. PhD, University of Sheffield, UK, 1986.
“Genetic studies in hereditary cerebellar ataxia and related disorders”

GENETIC STUDIES IN HEREDITARY
< ' CEREBELLAR ATAXIA AND RELATED DISORDERS

DHAVENDRA KUMAR

3. DSc, King George’s Medical University, Lucknow, UP, India, 2015
“Clinical and Genetic Heterogeneity of Human Inherited Disease- Personal Observations
and Interpretations”
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g “THE CLINICAL AND GENETIC HETEROGENEITY
‘ i i i » UMAN INHERITED DISEASES-
K’ng George 2 M Edical Un’vers' b 'l?iRSQNALINOI;SERVATIONS AND INTERPRETATIONS™

- Lucknow, Uttar Pradesh, India -

THE CLINICAL AND GENETIC HETEROGENEITY
IN HUMAN INHERITED DISEASES —
PERSONAL OBSERVATIONS AND INTERPRETATIONS

IDRA KUMAR

C) Book chapters (Total=64)
1. “Genetic Disorders of the Indian Subcontinent”’, Amsterdam, Kluwer-Springer Academic, The
Netherlands, 2004 (Total=6)
| compiled and edited this reference book to cover various aspects of genetic variation and

genetic diseases among people from the Indian subcontinent. Several authors from India, UK and

other countries have contributed various chapters.
In addition to editing the book, | wrote the following chapters:

Kumar D: ‘The Indian subcontinent and genetic disorders: An introduction’.

Ishwar C Verma and Dhavendra Kumar: ‘Epidemiology of genetic diseases in the Indian
Subcontinent’

Kumar D: ‘Congenital developmental anomalies’.

Dhavendra Kumar, Michael Patton, Ajith Kumar: ‘Genetic neurological and psychiatric
disorders’.

Sanjay S Madan, James A Fernandes and Dhavendra Kumar: ‘Inherited skeletal dysplasias
and collagen diseases’.

Dhavendra Kumar, Carani B Sanjeevi, V. Radha and V. Mohan: 'Diabetes mellitus and
related disorders’.

Kumar D: ‘Genetic counselling for families from the Indian subcontinent’.

Kumar D: ‘The genetics of cancer-the Indian subcontinent perspective’

2. “Genomics and Clinical Medicine”, New York, Oxford Univ. Press, 2007. (Total=6)
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This is a multi-author edited text book largely focussing on applications of genome science and
technology in clinical medicine and population/public health.
The book includes sections on general genomics, clinical genomics and health genomics. Several
leading experts have contributed chapters. My own contribution in the book includes the
following chapters/ sections. The book offered my excellent opportunity for editing the book.

e Genomic perspectives of human development

e A taxonomy for human disease- genetics and genomics approaches

e Clinical medicine in the genomic era- an introduction

e Neuropsychiatric diseases II: Affective disorders

e Genomics and global health (Co-author, Prof. David Weatherall)

e Glossary (compiled from various sources)
3. “Principles and Practice of Clinical Cardiovascular Genetics”, New York, Oxford Univ. Press,
2010 (Total=3)
This is a joint project with Dr. Perry Elliott, Reader/Consultant in Inherited Heart Disease at the
Heart Hospital, University College Hospital, London. Apart from planning and editing, | co-
authored the following chapters in this book:

e Challenges of clinical cardiovascular genetics- an Introduction

e The classification of inherited cardiovascular conditions

e Thoracic and abdominal aortic aneurysms
4. “Oxford Handbook of Inherited Cardiac Disease”, London, Oxford Univ. Press, 2011 (Total=6)

e Introduction to clinical cardiovascular genetics

e Genetic testing and genetic screening

e Congenital Heart Disease

e Cardiovascular manifestations in chromosomal abnormalities

e Inherited connective tissue disorders

e Mitochondrial heart disease
5. “Genomics and Health in Developing World”, New York, Oxford Univ. Press, 2012 (Total=6)

e The genomic map of population diversity in Asia

e Transcultural perspectives of genetics and genomics

e Transgenic foods and the nutritional status of developing countries

e The burden of congenital anomalies on global health

e The Indian subcontinent and its people

e Familial cancer and cancer genetics in the Indian subcontinent
6. “Genomic and Molecular Medicine”, Morgan and Claypool, CA, USA (Total=1)

e The molecular biology of chronic heart failure
7.“Genomic Medicine- Principles & Practice”, Oxford University Press, NY, 2014 (Total=7)

e Genes, genome and human health- Introduction

e Genes, genome and human malformations

e Mendelian and mitochondrial genetics
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e Genetic and genomic basis of clinical practice: an introduction
e Genetic and genomic basis of the classification of human Disease
e Genomic applications in Clinical Pediatrics
e The genetic and genomic practice of reproductive medicine
8. “Medical and Health Genomics”, Elsevier, 2016 (Total=6)
e Preface
e The Human Genome
e Medical and Health Aspects of Genetics and Genomics
e Genetics and Genomics of Reproductive Medicine and Health
e Stratified and Precision Medicine
e Glossary: Medical and Health Genomics
9. “Genomics and Society”, Elsevier, 2016 (Total=3)
e Preface- Introduction to Social and Economic Genomics
e Socioeconomic outcomes of genomics in the developing world
e Glossary: ‘Genomics and Society”
10. “Cardiovascular Genomics- Principles and Clinical Practice”, Springer Nature, 2018
(Total=3)
e Preface
e Introduction to genes, genome, genetics, and inheritance patterns
e Glossary- Cardiovascular Genomics
11. “Clinical Molecular Medicine-Principles and Practice”, Academic Press, Elsevier, December
2019 (Total=5)
e The human genome and molecular medicine
e Molecular medicine of diabetes mellitus
e Molecular biology of acute and chronic inflammation
e Gene, genome, and molecular therapeutics
e Integrated genomic and molecular medicine
e Glossary—molecular medicine
12. ‘Genomic Medicine Skills and Competencies”, Academic Press, Elsevier, March 2022
(Total=1)
e Global perspectives of genomic education and training
13. “ Genomic and Molecular Cardiovascular Medicine’, Elsevier, July 2023 (Total=3)
e Introduction to genomic and molecular biology
e Genetic and molecular profiling in clinical cardiology
e Cardiovascular precision and personalized medicine
14. “ Genomics, Populations and. Society”, Elsevier, November 2024 (Total=2)
e Introduction to genes, genomes and genomics
e Genomic and Precision Medicine
15. “Clinical Nutrogenomics in Personalised Medicine and Healthcare”, Elsevier, 2025


https://www.sciencedirect.com/science/article/pii/B9780128093566000010
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e Nutritional management of monogenic inherited disorders
e Metagenomics in personalised nutrition
16. Chapters in other books (Total=3)

1. Kumar D, Clark J W, Blank C E: Acrocephalosyndactyly and fragile site 12q13
segregating in the same family. In  ‘Recent Trends in Medical
Genetics’(Eds.K.M.Marumuthu, P.M. Gopinath) Pergaman Press, Oxford1986

2. Kumar D: Grebe Syndrome. In “BirthDefects Encyclopaedia”. Ed. Mary Louise Bruyse.
Alan R. Liss Inc. New York, 1990.

3. Kumar D: Moebius syndrome In “Congenital Malformations” Eds.D.Donnai and
R.Winter, Chapman and Hall, London, 1995.

d)Peer-reviewed articles & papers (Total=66)

1. GrayR G F, Kumar D, Whitfield A E, Glycogen Phosphorylase b Kinase deficiency
in three siblings. J. Inherited Metabolic Disease 1983, 6, 107

2. Kumar D, Curtis D, and Blank C E, Grebe Chondrodysplasia and Brachydactyly in a
family. Clinical Genetics 1984, 25(1), 68-72

3. Blank C E, Kumar D, Johnson M. Multivitamins and prevention of Neural Tube
Defects: A need for detailed counselling. Lancet 1984, February 4, 291

4. Kumar D Genetics of Indian Childhood Cirrhosis. Tropical and Geographic
Medicine 1984, 36, 313-316

5. Barnes ICS, Kumar D, Bell R J M. A child with recombinant of chromosome 8
inherited from her carrier mother. Journal Medical Genetics, 1985, 22(1), 67-
70

6. Gray RGF and Kumar D. Mitochondrial Malic enzyme in Friedreich’s Ataxia —
Failure to demonstrate reduced activity in cultured fibroblasts.
J.NeurNeurosurgPsych.Jan1985, 48(1),70-74.

7. Kumar D, Blank C E, Griffiths B L. Cornelia de Lange syndrome in several
members of the same family. Journal Med Genet 1985, 22:296-300

8. Kumar D, Blank C E, Gelsthorpe K. Hereditary Cerebellar Ataxia and Genetic
Linkage with HLA. Human Genetics 1986, 72: 327-332

9. Kumar D and Blank C E. Hereditary Spinocerebellar Ataxia and genetic linkage
with HLA. Journal Medical Genetics, 1984, 21, 301

10. Kumar D, Clark J W, Blank C E, Patton M A. A family with Craniofrontonasal
dysplasia and fragile site 12913 segregating independently. Clin Genetics,
1986, 29(6): 530-537

11. Kumar D, Levick R K. Autosomal dominant onychodystrophy and anonychia
and brachydactyly type ‘B’ with ectrodactyly. Clin Genetics, 1986, 30: 219-225.

12. Kumar D, Heath P R and Blank CE. Clinical manifestations of trisomy 5q J.Medical
Genetics, 1987, 24(3): 180-184
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13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

Kumar D, Papiha S S, Gelsthorpe K. Cell mediated immunological status and
association of genetic markers in Hereditary Cerebellar Ataxia. Disease Markers
1987, 5:31-41

Kumar D. Genetic aspects of congenital cerebellar ataxia: Ind. J. Pediatrics 1986,
53: 761-773

Kumar D, Timperley W R. Neurilemmomatosis and Neurifibromatosis
Syndrome Ind. Journal Pediatrics 1985, 52:523-526

Kumar D, Timperley W. Late onset sporadic Cerebellar Ataxia: The clinical, genetic
and pathological aspects of some observations on a series of ten patients.
Acta Neurol. Scand. 1988 77:181-186.

Hurst J, Mankiewicz M, Kumar D, Winter R M. Hirschsprung’s
disease,microcephaly and Iris coloboma. A new syndrome of defective
neuronal migration Journal Med. Genetics, 1988,25: 494-500.

Kumar D Syndrome of the Month: Moebius syndrome J.Med Genet 1990,
27:122-126

Nour S, Kumar D, Dickson J A. Anorectal malformations with sacral bony
abnormalities. Archives of Disease in Childhood, 1989, 64: 1618-1620

Kumar D Late onset Spinocerebellar Ataxia of possible X-linked recessive
inheritance Brain dysfunction, 1989,2(5): 268-272

Kumar D, Blank C E. Early onset Spinocerebellar Ataxia with retained tendon
reflexes: an autosomal recessive disease distinct from Friedreich’s  Ataxia.
Indian Pediatrics, 989, 26: 1014-1019

Priestley L, Kumar D, Sykes B Amplification of COL2Alvariable region used for
segregation analysis in a family with the Stickler syndrome Hum Genet, 1990,85:
525-526

Kumar D, Mueller RF, Duggan MB, Brocklebank T. Familial aplasia/ hypoplasia of
pelvis, femur, and ulna with abnormal digits in an inbred Muslim family: an
example of autosomal recessive disorder with overlapping features of syndromes
of Fuhrmann, Al-Awadi, and Raas-Rothschild. Am. J.Medical Genetics 1997;
70:107-113

Kumar D, Garcia-Minaur S, Quarrell OWJ, Landa G and Garazar C. A distinct
syndrome of familial cleft lip and palate with prominent eyes and characteristic
facies in two unrelated families. Clinical Dysmorphology, 1996;5:295-301.
Kumar D, Moss G, Primhak R, Coombs R: Congenital renal tubular dysplasia and
skull ossification defects similar to teratogenic effects of the angiotensin-1
converting enzyme [ACE] inhibitors J Med Genet 1997;34:541-545

Kumar D, Masel J A new multiple malformation syndrome of Mullerian
Dysgenesis, facial hypoplasia, bilateral limb deformity brachydactyly, spinal
stenosis and scoliosis. Clinical Genetics July 1997; 52: 30-36.
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27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Kumar D, Rittey C, Cameron A, Variend S: A recognizable inherited syndrome of
progressive central nervous system degeneration and intra cranial calcification
with over lapping features of Aicardi-Goutieres syndrome. Am J Medical Genetics
1998;75:508-515.

Kumar D, Primhak, R, Kumar, A: Variable phenotype in Kaufman-McKusick
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Syndrome of the month

Moebius syndrome

Dhavendra Kumar

Moebius syndrome consists of congenital complete or
partial facial nerve palsy with or without paralysis of
other cranial nerves (most commonly an abducens
paralysis) and often associated with other malfor-
mations of the limbs and orofacial structures. The
first description of con%enital facial diplegia was given
by von Graaefe in 1880 and this was soon followed by
other reports. Moebius? > drew attention to the
association of congenital facial diplegia with other
malformations. Alternative terms* used to describe
the syndrome include congenital facial diplegia,
nuclear agenesis, congenital nuclear hypoplasia,
congenital oculofacial paralysis, and congenital
abducens-facial paralysis. There is considerable
overlap with the hypoglossia-hypodactyly syndrome,
the  glossopalatine-ankylosis ~ syndrome,  and
Charlie-M syndrome.* The criteria for diagnosis are
difficult 1o define; however, based on previous
published reviews,>’ the following guidelines should
assist in making a diagnosis of Moebius syndrome.

Criteria for diagnosis

(1) Complete or partial facial nerve paralysis is
essential for the diagnosis of Moebius syndrome.

(2) Limb malformations (syndactyly, brachydactyly
or absent digits, and talipes) are often present.

(3) The following additional clinical features in
association with complete or partial facial nerve (VII)
paralysis may also be present and should be helpful in
making a clinical diagnosis of Moebius syndrome:
bilateral or unilateral ocular nerve palsies (commonly
of the abducens (VI) and less commonly of the
oculomotor (I11) and trochlear (IV) nerves); hypoplasia
of the tongue owing to hypoglossal (XII) nerve

Centre for Human Genetics, Sheffield Children’s Hospital,
117 Manchester Road, Shefficld S10 SDN
D Kumar
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Edited by D Donnai and R Winter

paralysis; swallowing and speech difficulties owing to
trigeminal (V), glossopharyngeal (IX), and vagus (X)
nerve palsies; malformations of the orofacial structures
(bifid uvula, micrognathia, and ear deformities);
other anomalies of the musculoskeletal system, for
example, Klippel-Feil anomaly, absence of the sternal
head of the pectoralis major, rib defects, and brachial
muscle defects.

Clinical findings

The condition can usually be diagnosed soon after
birth and manifests with incomplete closure of the
eyelids during sleep, drooling of saliva, and diffi-
culties in sucking. Later, it is noted that the child
does not smile or move its facial muscles on crying,
the so called ‘mask-like facies’ (fig 1). The seventh

Figure 1 Seven day old female infant with Moebius syndrome.
Note smooth, expressionless face, inner epicanthic folds, and
convergent strabismus. This child also had talipes and small toes
with syndactyly.
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Familial Aplasia/Hypoplasia of Pelvis, Femur,
Fibula, and Ulna With Abnormal Digits in an
Inbred Pakistani Muslim Family: A Possible New
Autosomal Recessive Disorder With Overlapping
Manifestations of the Syndromes of Fuhrmann, Al-Awadi,

and Raas-Rothschild

D. Kumar,'* M. B. Duggan,® R. F. Mueller,? and G. Karbani?

ICentre for Human Genetics, Childrens Hospital, Sheffield, United Kingdom
2Department of Clinical Genetics, St. James University Hospital, Leeds, United Kingdom
3Department of Pediatrics, Ambarara University of Science and Technology, Ambarara, Uganda

We describe four affected children belong-
ing to a large, highly inbred Muslim family
originating from the North West Frontier
Province of Pakistan. All children have a
similar pattern of skeletal abnormalities, in-
cluding aplasia/hypoplasia of the ulnae, hy-
poplasia of the pelvis, aplasia/hypoplasia of
the femora, fibular aplasia, and variable
digital abnormalities and absent/dysplastic
nails. The phenotype overlaps with the syn-
dromes of Fuhrmann, Al-Awadi, and Raas-
Rothschild. The present and previously re-
ported families probably share the same
geographic and racial origin, indicating a
common genetic basis of the reported skel-
etal abnormalities in these limb-pelvis apla-
sia and hypoplasia syndromes. A possibility
of a new autosomal recessive syndrome in
the present family cannot be excluded. Fur-
ther delineation and molecular studies are
required to clarify the genetic cause and
phenotypic variation in Fuhrmann, Al-
Awadi, and Raas-Rothschild syndromes.
Am. J. Med. Genet. 70:107-113, 1997.

© 1997 Wiley-Liss, Inc.
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femoral deficiency (PFFD)
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INTRODUCTION

Congenital developmental defects of femur, fibula,
ulna, fibular rays, and ulnar rays (FFU complex) are
uncommon, and are probably causally heterogeneous.
The term proximal focal femoral deficiency (PFFD),
coined by Aitken [1969], can be part of the FFU com-
plex [Lenz and Feldmann, 1977]. Autosomal recessive
inheritance was suggested in the FFU complex [Zloto-
gora et al., 1983], although most cases are sporadic
[Kiihne et al., 1967; Lenz and Feldmann, 1977]. A sub-
sequent case report [Fuhrmann et al., 1980] described
an association of poly-, syn-, and oligodactyly with
aplasia and hypoplasia of femur and fibula, but with-
out developmental abnormalities of the ulna and ulnar
rays. Familial occurrence of similar combinations of de-
velopmental skeletal abnormalities was described with
thoracic “dystrophy” (the Al-Awadi syndrome) [Al-
Awadi et al., 1985], and pelvis hypoplasia (the Raas-
Rothschild syndrome) [Raas-Rothschild et al., 1988].

We report on a large, consanguineous Muslim family,
originating from the North West Frontier Province of
Pakistan, in which four children were born with mal-
formations of the forearms, hands, fingers, pelvis, and
lower limbs. All shared a variable degree of aplasia/
hypoplasia of the femur, fibula, and ulna associated
with digital abnormalities, including brachydactyly of
the fourth and fifth fingers and toes bilaterally with
hypoplasia of fingernails. Complex and multiple con-
sanguinity in this family strongly supports autosomal
recessive inheritance. The clinical findings in this fam-
ily are discussed in the context of previous reports.

CLINICAL REPORTS

The family (Fig. 1) came to our attention following
the birth of the proposita, V-7. Two other related chil-
dren (V-3 and V-5) were then ascertained, born with
similar developmental defects of the limbs. II-2 and
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Mutations in WNT7A Cause a Range of Limb Malformations,
Including Fuhrmann Syndrome and Al-Awadi/Raas-Rothschild/

Schinzel Phocomelia Syndrome

C. G. Woods,* S. Stricker,” P. Seemann, R. Stern, J. Cox, E. Sherridan, E. Roberts, K. Springell,
S. Scott, G. Karbani, S. M. Sharif, C. Toomes, J. Bond, D. Kumar, L. Al-Gazali, and S. Mundlos

Fuhrmann syndrome and the Al-Awadi/Raas-Rothschild/Schinzel phocomelia syndrome are considered to be distinct
limb-malformation disorders characterized by various degrees of limb aplasia/hypoplasia and joint dysplasia in humans.
In families with these syndromes, we found homozygous missense mutations in the dorsoventral-patterning gene WNT7A
and confirmed their functional significance in retroviral-mediated transfection of chicken mesenchyme cell cultures and
developing limbs. The results suggest that a partial loss of WNT7A function causes Fuhrmann syndrome (and a phenotype
similar to mouse Wnt7a knockout), whereas the more-severe limb truncation phenotypes observed in Al-Awadi/Raas-
Rothschild/Schinzel phocomelia syndrome result from null mutations (and cause a phenotype similar to mouse Shh
knockout). These findings illustrate the specific and conserved importance of WNT7A in multiple aspects of vertebrate

limb development.

The tetrapod limb develops as an outgrowth of mesen-
chymal cells, from the lateral plate mesoderm, that are
covered by a layer of ectoderm. Over time, the limb bud
grows and lengthens, giving rise to the various compo-
nents of the limb: skeleton, muscles, tendons, and nerves.
The limb skeleton is laid down progressively, starting with
the most proximal part—that is, humerus/femur—and fin-
ishing with the most distal, the tips of finger and toes.
This complex patterning process is determined by a three-
dimensional signaling system that defines a proximodistal
axis (from shoulder to finger tip), an anteroposterior axis
(from radius/thumb to the ulna/little finger), and a dorso-
ventral axis (from the dorsum of the hand to the palm).

Recent studies have unraveled the major molecular com-
ponents that coordinate limb outgrowth along these three
axes." The proximodistal axis is under the control of fi-
broblast growth factors (FGFs) from the apical ectodermal
ridge (AER). The anteroposterior axis is under the control
of sonic hedgehog (SHH) from the posterior mesenchyme
(zone of polarizing activity [ZPA]), whereas the dorsoven-
tral axis is controlled by bone morphogenetic proteins
(BMPs) and engrailed (EN1) from the ventral ectoderm and
by Wnt7a from the dorsal ectoderm. Traditionally, these
signals are regarded as independent entities, but their ac-
tivities cannot be separated, because they are mutually
dependent. For example, AER and ZPA signals each induce
expression of the other and the removal of one equally
results in down-regulation of the other.** Likewise, re-

moval of the dorsal ectoderm or its signal Wnt7a results
in a severe reduction of SHH expression,*® indicating that
maintenance of SHH expression requires both the dorsal
ectoderm and the AER.

Alterations in the composition of this system—either by
targeted gene inactivation in the mouse, by overexpres-
sion of certain genes in chick embryos, or by deleterious
gene mutations in humans—result in specific and char-
acteristic phenotypes.®” Inactivation of Wnt7a in mouse,
for example, results in a loss of dorsal structures of the
distal limb that manifests as biventral autopods with foot-
pads on both sides.* Wnt7a defines the dorsoventral axis
by inducing the expression of the transcription factor Lmx1
in the dorsal mesenchyme of the developing limb.* Mu-
tations in Lmx1, in turn, result in nail-patella syndrome,
a human condition characterized by loss of dorsal features,
with nail dysplasia, hypoplastic patellae, and other skel-
etal changes.” The expression of Wnt7a is restricted to the
dorsal ectoderm because it is repressed by EN1 in the ven-
tral ectoderm. Inactivation of ENT results in double-dorsal
limbs, probably because of the successive misexpression
of WNT7A in the ventral ectoderm.'® We describe here the
developmental defects of the human limb caused by mal-
function of WNT7A, which were unexpectedly more se-
vere than the mouse mutant phenotype.

Clinical findings.—We investigated two families with an
autosomal recessive disorder that caused significant limb
shortening with marked fibular and ulnar hypoplasia (fig.
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Amplification of the COL2A1 3’ variable region
used for segregation analysis in a family with the Stickler syndrome
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Summary. Amplification of a variable region 3’ to the
human type II collagen gene (COL2A1) has permitted
segregation analysis in a three generation Stickler syn-
drome pedigree. This family had previously proved un-
informative for the known restriction fragment length di-
morphisms. Amplification of the variable region revealed
five distinguishable alleles, of which three were segregat-
ing in this family. The lod score in favour of linkage was
2.86 at zero recombination.

Introduction

Type II collagen is the major structural protein in carti-
lage and its encoding locus, COL2A1 (12q1.23-3.21),
has been a favourite for analysis as a candidate gene in a
range of heritable chondrodysplasias. Fortunately, the
locus is quite rich in useful dimorphic restriction sites
and several have been described (Sykes 1983; Sykes et
al. 1985a; Wordsworth et al. 1988). Nonetheless, some
analyses have been frustrated by the limited heterozy-
gosity imposed by two-allele marker systems. An exam-
ple of this is a three-generation Stickler syndrome pedi-
gree with 11 meioses of which only two proved to be in-
formative. This family had been referred to us in 1986
during a broad linkage survey of several chondrodyspla-
sias, the results of which have been published (Words-
worth et al. 1988).

The Stickler syndrome is a dominantly inherited pro-
gressive arthro-ophthalmopathy first described in 1965. It
is characterised by premature osteoarthritis, mild spon-
dyloepiphyseal dysplasia, ocular degeneration, hearing
loss and the Pierre-Robin sequence (Temple 1989). Fran-
comano and her colleagues first reported concordance
between COL2A1 and the Stickler syndrome in a large
pedigree with a Lod score of 3.28 at 6=10.00 (Franco-
mano et al. 1987). This was followed up by reports of
other families, some of which supported and some of
which disputed the original linkage (Francomano et al.
1988; Weaver et al. 1989; Knowlton et al. 1989). The un-
certainty prompted us to look again at our three genera-
tion Stickler family.

Offprint requests to: B. Sykes

We were aware that there is a length polymorphism
just beyond the 3’ end of the gene in a segment of tan-
demly arranged imperfect repeats of 31-34 bp (Sykes et
al. 1985b; Stoker et al. 1985). Alleles differ in the overall
length of the segment with a range of 300-600bp. The
variation in this region was first detected in EcoRI di-
gests of DNA from Asians on Southern blots. Unfortu-
nately the range of allele sizes in Caucasians seems to be
much more restricted. It has proved to be technically dif-
ficult to distinguish the common alleles by blotting of re-
striction fragments mainly because the variable region
is very AT-rich and gives a poor hybridisation signal.
Choice of larger restriction fragments, so as to include
sufficient flanking sequence to improve the hybridisation
signal, further reduced the resolution between alleles.
We therefore turned to polymerase chain amplification
of the region.

Methods

Primers (Enzymatix, Cambridge, UK) were selected from sequences
flanking the variable region. 5'-CAACTGATAAAACAGAGAGC
(residues 1246-1265 of the 3’ untranslated region of COL2A1,
sequenced from the cosmid clone CosHcoll (Stoker et al. 1985)) was
used as the forward primer and 5-CTCCTTTGTCATGAACTAGC
(residues 1964-1945) as the reverse. One pg of the genomic DNA
was amplified with one unit of Taq polymerase (Amplitaq, Cetus)
in a 50 pl reaction mix made up according to the suppliers instruc-
tions except that bovine serum albumin was added to a final con-
centration of 20ng ml™%. Thirty cycles of amplification (65C X 1
min, 72C X 1min and 93C X 30sec) were performed in a cycling
water bath (Dale, Oxford, UK). The results were first checked on
a1.5% agarose gel, and then 25 ul of the reaction was run on a 5%
polyacrylamide gel in TBE for 8 h at 140 volts. Bands were stained
with ethidium bromide.

Results

Amplification distinguished five alleles in 64 unrelated
caucasian chromosomes which were assigned letters A—
E in decreasing length order. Preferential amplification
of the shorter allele, particularly in samples which had
previously given poor restriction digests, was a consis-
tent feature but its extent varied between amplifications.
The commonest allele (D) was approximately the same
size as the amplified product of CosHcoll, itself a cauca-
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Evidence for digenic inheritance in some cases of

Antley-Bixler syndrome?

William Reardon, Anne Smith, John W Honour, Peter Hindmarsh, Debipriya Das,
Gill Rumsby, Isabelle Nelson, Sue Malcolm, Lesley Adés, David Sillence,
Dhavendra Kumar, Celia DeLozier-Blanchet, Shane McKee, Thaddeus Kelly,
Wallace L McKeehan, Michael Baraitser, Robin M Winter

Abstract

The Antley-Bixler syndrome has been
thought to be caused by an autosomal
recessive gene. However, patients with this
phenotype have been reported with a new
dominant mutation at the FGFR2 locus as
well as in the offspring of mothers taking
the antifungal agent fluconazole during
early pregnancy. In addition to the cranio-
synostosis and joint ankylosis which are the
clinical hallmarks of the condition, many
patients, especially females, have genital
abnormalities. We now report abnormali-
ties of steroid biogenesis in seven of 16
patients with an Antley-Bixler phenotype.
Additionally, we identify FGFR2 mutations
in seven of these 16 patients, including one
patient with abnormal steroidogenesis.
These findings, suggesting that some cases
of Antley-Bixler syndrome are the outcome
of two distinct genetic events, allow a
hypothesis to be formulated under which
we may explain all the differing and seem-
ingly contradictory circumstances in which
the Antley-Bixler phenotype has been rec-
ognised.

(F Med Genet 2000;37:26-32)

Keywords: Antley-Bixler syndrome; FGFR; congenital
adrenal hyperplasia; CYP21 deficiency

In 1975 Antley and Bixler' reported a patient
with craniosynostosis, radiohumeral synosto-
sis, and femoral bowing. A further 24 cases
have since been added, showing that humero-
ulnar synostosis and straight femora may also
be consistent with the condition,’ although the
exact nosology can be controversial on
occasion.”” An intriguing aspect of these
reports is the frequency of genital abnormali-
ties among affected subjects, 14 of whom were
noted to have this feature. Of these 14 cases, 10
were females with clitoromegaly, fusion of the
labia minora, and hypoplasia of the labia
majora.” * Against this, eight females have been
described in whom the genitalia were normal,
or not thought worthy of comment by the
authors.

The Antley-Bixler syndrome represents the
severe end of the spectrum of syndromic
craniosynostosis. Many such patients have
choanal atresia and severe respiratory distress,
often resulting in early death. In contrast with
most clinically similar forms of syndromic
craniosynostosis, which are transmitted in an
autosomal dominant manner, Antley-Bixler
syndrome has been thought to be an autosomal
recessive disorder.” This is based upon three
reports of affected sibs®'® and the birth of
affected subjects to consanguineous par-
ents.’” ' ' It should be noted that joint ankylo-
sis in the context of craniosynostosis is not
exclusive to Antley-Bixler syndrome and is also
seen in some cases of Pfeiffer syndrome, many
of which arise as new autosomal dominant
mutations."”"> However, unlike Antley-Bixler
syndrome, genital malformations are not char-
acteristic of Pfeiffer syndrome. Similarly, femo-
ral bowing with craniosynostosis can be seen in
some cases of thanatophoric dysplasia, again
without accompanying genital anomalies. An
important observation common to all three
sibships with recurrence of Antley-Bixler syn-
drome is the concordance of genital abnormali-
ties in all six cases.” "’

Mutation of members of the fibroblast
growth factor receptor gene family (FGFR) has
been established as the basis of several
autosomal dominant forms of cranio-
synostosis.'”"® Other mutations of this gene
family have been established as the cause of
several variants of skeletal dysplasia, including
thanatophoric dysplasia.'*?" As the effects of
FGFR mutation on receptor function have
become clearer, it has been suggested that
these mutant forms are viable only in the
heterozygous state and that homozygosity for
FGFR mutation would be lethal."

New dominant mutations at the FGFR2
locus have been observed in patients with a
phenotype very similar to that of Antley-Bixler
syndrome,'” *** although the genitalia in these
reports, which included three females, did not
show evidence of clitoromegaly. Genital abnor-
malities are not characteristic of syndromes
arising as a result of FGFR mutation and the
high prevalence of such anomalies, especially
among female infants, is an unexplained aspect
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Recognizable Inherited Syndrome of Progressive
Central Nervous System Degeneration and
Generalized Intracranial Calcification With
Overlapping Phenotype of the Syndrome of

Aicardi and Goutieres

D. Kumar,'* C. Rittey,? A.H. Cameron,* and S. Variend?

IClinical Genetics Unit, Sheffield Children’s Hospital, Western Bank, Sheffield, United Kingdom
2Paediatric Neurology Unit, Sheffield Children's Hospital, Western Bank, Sheffield, United Kingdom
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4Department of Histopathology, Birmingham Children’s Hospital, Birmingham, United Kingdom

Five boys and two girls from a large consan-
guineous British Muslim family of Pakistani
origin are described. All presented from in-
fancy to early childhood with progressive
moderate to severe developmental delay,
postnatal microcephaly, spastic quadriple-
gia, refractory seizures, and visual handi-
cap. Cerebrospinal fluid (CSF) pleocytosis
was present in three children. Neuroimag-
ing with computerized tomography on three
boys and a girl showed generalized cortical
atrophy, dilatation of the lateral, third, and
fourth ventricles, widening of the surface
CSF spaces, hypoplasia of the posterior
fossa structures, and multiple and solitary
calcifications in the cerebral cortex and
punctate calcifications involving basal gan-
glia, cerebellum, and the Sylvian fissure.
Histopathological examination of the brain
from three boys and one girl confirmed gen-
eralized cortical and cerebellar atrophy
with widespread calcifications within the
cortical grey and white matter, the basal
ganglia, the cerebellum, and in some areas
along the capillaries. Investigations ex-
cluded a possible nongenetic cause. Paren-
tal consanguinity favor autosomal recessive
inheritance. This appears to be a recogniz-
able syndrome overlapping the syndrome of
Aicardi and Goutieres (MIM 225750). Am. J.
Med. Genet. 75:508-515, 1998.

© 1998 Wiley-Liss, Inc.
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KEY WORDS: intracranial calcification; ce-
rebral calcinosis, familial en-
cephalopathy, autosomal re-
cessive; post-natal micro-
cephaly, spastic paraparesis;
seizures, basal ganglia calci-
fication; cerebrospinal fluid
(CSF) pleocytosis; interferon-
alpha (IFN-ao)

INTRODUCTION

Progressive central nervous system (CNS) disorders
with intracranial calcifications recognizable at birth or
with early onset in infancy and childhood are uncom-
mon. Both nongenetic and genetic causes are de-
scribed. Several inherited syndromes with CNS in-
volvement may manifest with intracranial calcifica-
tions [Baraitser, 1995; McKusick, 1995]. The natural
history and spectrum of the neurological deficit might
be similar to a progressive CNS degenerative disorder
[Bundey, 1995]. Not uncommonly, these cases are in-
vestigated to exclude an intrauterine infection.

Apart from an intrauterine infection, other causes of
congenital or early onset intracranial calcifications in-
clude cerebral abscesses, intracortical hemorrhages,
metabolic problems related to acquired parathyroid
disease, chronic renal disease, and nutritional prob-
lems. Focal or generalized cerebral calcinosis is a
known manifestation in some recognizable genetic dis-
orders, such as tuberous sclerosis, basal cell nevus syn-
drome, Sturge-Weber syndrome, and Cockayne dwarf-
ism [Bundey, 1995]. Intracranial calcifications in
adults could be an incidental finding on neuroimaging,
often associated with a mild disorder of parathyroid
function, probably unrelated to Albright pseudo or
pseudo-pseudo hypoparathyroidism [Nicholls et al.,
1961].
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SHORT REPORT

A second locus for Aicardi-Goutiéres syndrome at

chromosome 13q14-21

M Ali, L J Highet, D Lacombe, C Goizet, M D King, U Tacke, M S van der Knaap,
L Lagae, C Rittey, H G Brunner, H van Bokhoven, B Hamel, Y A Oade, A Sanchis,

| Desguerre, D Cau, N Mathieu, M L Moutard, P Lebon, D Kumar, A P Jackson,

Y J Crow

Background: Aicardi-Goutiéres syndrome (AGS) is an auto-
somal recessive, early onset encephalopathy characterised
by calcification of the basal ganglia, chronic cerebrospinal
fluid lymphocytosis, and negative serological investigations
for common prenatal infections. AGS may result from a
perturbation of inferferon o metabolism. The disorder is
genetically heterogeneous with approximately 50% of
families mapping fo the first known locus at 3p21 (AGS1).
Methods: A genome-wide scan was performed in 10
families with a clinical diagnosis of AGS in whom linkage
to AGS1 had been excluded. Higher density genotyping in
regions of interest was also undertaken using the 10
mapping pedigrees and seven additional AGS families.
Results: Our results demonstrate significant linkage to a
second AGS locus (AGS2) at chromosome 13q14-21 with a
maximum mulfipoint heterogeneity logarithm of the odds
(LOD) score of 5.75 at D135768. The AGS2 locus lies within
a 4.7 cM region as defined by a 1 LOD-unit support interval.
Conclusions: We have identified a second AGS disease
locus and at least one further locus. As in a number of other
conditions, genefic heferogeneity represents a significant
obstacle to gene identification in AGS. The localisation of
AGS2 represents an important step in this process.

autosomal recessive encephalopathy characterised by

cerebral atrophy, leukodystrophic changes, intracranial
calcification, chronic cerebrospinal fluid (CSF) lymphocyto-
sis, raised levels of interferon o (IFN-o) in the CSF, and
negative serological investigations for common prenatal
infections (MIM 225750)." * Clinically, AGS can usefully be
considered as a Mendelian mimic of congenital viral
infection. Recognition of the condition is therefore
important because of the possibility of misdiagnosis as a
non-genetic disorder and counselling of a falsely low risk of
recurrence.

The features of AGS may have a prenatal onset or develop
over the first few months of life.” > Typically, neurodegenera-
tion is associated with microcephaly, spasticity, dystonic
posturing, and psychomotor retardation. Death frequently
occurs within the first decade. However, we are aware of
several children in their teenage years with apparently non-
progressive disease. Systemic abnormalities include fever,
raised levels of immunoglobulins and autoantibodies, throm-
bocytopenia, abnormal liver function with hepatosplenome-
galy, and chilblain-like cutaneous lesions.* *7

Levels of CSF IFN-o are consistently elevated in the early
stages of AGS and significantly higher than those recorded

ﬁ icardi-Goutieres syndrome (AGS; MIM 225750) is an

www.jmedgenet.com

o) i

J Med Genet 2006;43:444-450. doi: 10.1136/jmg.2005.031880

systemically. * Such raised levels of CSF IFN-o are not
always accompanied by CSF lymphocytosis.” IFN-a does not
cross the blood-brain barrier, so when 100 TU/ml of IFN-a is
experimentally released into the blood, <1 I1U/ml is detected
in the CSF." It is likely then that in AGS, IFN-a is produced
intrathecally, possibly by astrocytes or microglia."" '*

The pathological finding of wedge shaped infarctions
together with patchy myelin loss and calcified deposits in
the media, adventitia, and perivascular space of small blood
vessels suggests that AGS may represent a genetic cerebral
angiopathy.” IFN-o is known to have an inhibitory effect on
angiogenesis and astrocyte specific chronic overproduction of
IFN-a in transgenic mice recapitulates the neuropathological
findings seen in AGS."™7 These observations raise the
possibility that the AGS phenotype results from exposure of
the developing brain to high levels of IFN-a. Identification of
the causative genetic defect in AGS may, therefore, provide
novel insights into IFN-o. metabolism.

Previously, we identified linkage to an interval on 3p21 in
48% of AGS families tested.” Locus heterogeneity was
considered the explanation for a failure to identify genetic
linkage in a previous study." Since then, we have refined the
AGS] critical interval to a 3.47 cM region by demonstrating
that AGS and Cree encephalitis are allelic disorders.”

Given that half of the families in our cohort were
unlinked to the AGS1 locus, we performed a genome-wide
scan using 10 families incompatible with linkage to AGS1.
Herein, we report the identification of a second AGS locus at
chromosome 13q14-21 resulting from an analysis of this data
set.

METHODS

Subjects

For inclusion in the study, affected individuals had to
demonstrate a compatible neurological phenotype with
intracranial calcification and CSF lymphocytosis (>5 cells/
mm?®) and/or raised levels of IFN-o in the CSF (>2 IU/ml;
measured with a biological assay) as well as negative
investigations for common prenatal infections.?

Seventeen families (15 consanguineous and two non-
consanguineous comprising three affected siblings) satisfied
the inclusion criteria (tables 1 and 2). Blood samples were
obtained with consent from affected children, their parents,
and unaffected siblings where possible, for DNA extraction,
genotyping, and subsequent linkage analysis. The study was
approved by the Leeds Health Authority/United Teaching
Hospitals NHS Trust Research Ethics Committee.

Abbreviations: AGS, Aicardi-Goutiéres syndrome; HLOD,
heterogeneity LOD; IFN-a., interferon o; LOD, logarithm of the odds
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Abstract McKusick-Kaufman syndrome comprises hy-
drometrocolpos, polydactyly, and congenital heart defects
and overlaps with Bardet-Biedl syndrome, comprising re-
tinitis pigmentosa, polydactyly, obesity, mental retarda-
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tion, and renal and genital anomalies. Bardet-Biedl syn-
drome is genetically heterogeneous with three cloned genes
(BBS2, BBS4, and MKKS) and at least three other known
loci (BBS1, BBS3, and BBSS5). Both McKusick-Kaufman
syndrome and Bardet-Biedl syndrome are inherited in an
autosomal recessive pattern, and both syndromes are
caused by mutations in the MKKS gene. However, muta-
tions in MKKS are found in only 4%-11% of unselected
Bardet-Biedl syndrome patients. We hypothesized that an
analysis of patients with atypical Bardet-Biedl syndrome
and McKusick-Kaufman syndrome (Group I; 15 probands)
and patients with Bardet-Biedl syndrome who had linkage
results inconsistent with linkage to the other loci (Group
II; 12 probands) could increase the MKKS mutation yield.
Both mutant alleles were identified in only two families in
Group II. Single (heterozygous) sequence variations were
found in three Group I families and in two Group II fam-
ilies. Combining these results with previously published
data showed that only one mutant allele was detected in
nearly half of all patients screened to date, suggesting that
unusual mutational mechanisms or patterns of inheritance
may be involved. However, sequencing of the BBS2 gene
in these patients did not provide any evidence of digenic
or “triallelic” inheritance. The frequency of detected mu-
tations in MKKS in Group II patients was 24%, i.e., six
times higher than the published rate for unselected BBS
patients, suggesting that small-scale linkage analyses may
be useful in suitable families.

Introduction

McKusick-Kaufman syndrome (MKS) is a rare syndrome
inherited in an autosomal recessive pattern with a pheno-
typic triad comprising hydrometrocolpos (HMC), post-ax-
ial polydactyly (PAP), and congenital cardiac disease
(McKusick et al. 1964; Kaufman et al. 1972; Lurie and
Waulfsberg 1994; Slavotinek and Biesecker 2000). Bardet-
Biedl syndrome (BBS) is a genetically heterogeneous dis-
order inherited in an autosomal recessive pattern charac-
terized by retinitis pigmentosa (RP), PAP, truncal obesity,
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A new multiple malformation syndrome of
Miillerian dysgenesis and conductive
hearing loss with facial hypoplasia, bilateral
forearm deformity,brachydactyly, spinal

stenosis and scoliosis

Kumar D, Masel JP. A new multiple malformation syndrome of
Miillerian dysgenesis and conductive hearing loss with facial hypoplasia,
bilateral forearm deformity,brachydactyly, spinal stenosis and scoliosis.
Clin Genet 1997: 52: 30~36. © Munksgaard, 1997

Multiple congenital malformations in a young girl with bilateral
conductive hearing loss are described. Facial dysmorphic features include
prominent supraorbital ridges, facial hypoplasia, facial asymmetry,
downward-slanting palpebral fissures, high prominent nasal bridge with
bifid nasal tip and a small lower jaw, and hypoplastic ear lobules with
bilaterally narrow and oblique external auditory canals. Recognisable
skeletal abnormalities include hypoplastic facial bones, hypoplastic
clavicles, narrow and anteriorly sloping shoulders, bowing of both
forearm bones, brachydactyly due to short metacarpals and hypoplastic
terminal phalanges, thoracolumbar kyphoscoliosis, narrow transverse
measurements of most vertebrae with prominent coccyx, spinal canal
narrowing, hypoplasia of lower ilia, medially bowed femora, tibiae and
fibulae and brachysyndactyly of the second, third and fourth toes
bilaterally. Gynaecological evaluation revealed abnormalities of the
Miillerian duct structures: urogenital sinus, a vestigial uterus, a posteriorly
placed small but patent vagina and a septum at the vaginal introitus. The
pattern of MCA probably refers to a new syndrome within the

D. Kumar' and J. P. Masel*
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Sheffield, UK and 2Department of Paediatric
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structures, limbs, spine and external ears.

Agenesis and maldevelopment of the Miillerian duct
structures are known to occur singly (Rokitansky
sequence), with renal and cervical spine abnormalit-
ies (Miillerian duct aplasia-renal and cervicothor-
acic somite dysplasia: MURCS association) and
may also form part of the spectrum of multiple
congenital anomalies (MCA) included in the
VATER association (Jones 1996). Various combina-
tions of abnormal Miillerian duct development are
often referred to as Mayer-Rokitansky-Hauser
[MRH] syndrome [MIM 277000] (McKusick
1994). Several syndromes involving the limb and
ear anomalies are also described with anomalies of
the Millerian duct structures (Baraitser & Winter
1995). We report a girl who presented with facial
asymmetry and other dysmorphic features, a
number of unusual skeletal abnormalities of long

30

“community of syndromes” involving anomalies of the Miillerian duct

Received in revised version 1 April, accepted for
publication 18 April 1997

bones and vertebrae and anomalies related to mal-
development of the Miillerian duct structures. We
believe the constellation of MCA described in this
report is suggestive of a new syndrome or associ-
ation of multiple developmental defects.

Case report

The proband was a 23-year-old woman. Her
younger sister and mother approached their GP
regarding the recurrence risks of similar develop-
mental defects in the offspring of the proband’s
sisters. The GP referred the family for genetic
counselling.

The proband is the youngest daughter of unre-
lated, white parents. The family has lived in South
Yorkshire for several generations. Detailed ques-
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Abstract The concept of ‘evidence-based medicine’
dates back to mid-19th century or even earlier. It remains
pivotal in planning, funding and in delivering the health
care. Clinicians, public health practitioners, health com-
missioners/purchasers, health planners, politicians and
public seek formal ‘evidence’ in approving any form of
health care provision. Essentially ‘evidence-based medi-
cine’ aims at the conscientious, explicit and judicious use
of the current best evidence in making decisions about the
care of individual patients. It is in fact the ‘personalised
medicine’ in practice. Since the completion of the human
genome project and the rapid accumulation of huge amount
of data, scientists and physicians alike are excited on the
prospect of ‘personalised health care’ based on individual’s
genotype and phenotype. The first decade of the new
millennium now witnesses the transition from ‘evidence-
based medicine’ to the ‘genomic medicine’. The practice of
medicine, including health promotion and prevention of
disease, stands now at a wide-open road as the scientific
and medical community embraces itself with the rapidly
expanding and revolutionising field of genomic medicine.
This article reviews the rapid transformation of modern
medicine from the ‘evidence-based medicine’ to ‘genomic
medicine’.

Keywords Genetics - Genomics -
Evidence-based medicine - Genomic medicine -
Personalised medicine - Pharmacogenetics -
Pharmacogenomics - Nutrigenomics
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Introduction

The philosophy behind the practice of ‘evidence-based
medicine’ (EBM) is not new. Its philosophical origins date
back to the mid-19th century Paris or even earlier (British
Medical Journal 1996). Since then it has been hotly
debated by clinicians, public health practitioners, health
planners and commissioners, politicians and the public. It
has now established a central position in the medical
practice. The recent upsurge and interest about EBM was
triggered in 1991 at the McMaster University in Canada
(Guyatt 1991) that led to the North American initiative
for EBM (Evidence-Based Medicine Working Group
1992) and establishment of the British centres for
evidence-based practice in Oxford and York with the
Cochrane Collaboration (Grahame-Smith 1995; Lancet
1995). The importance of EBM was quickly appreciated
leading to the launch of a dedicated journal—Journal of
Evidence Based Medicine (Davidoff et al. 1995). The
importance of the evidence-based practice and teaching is
reflected in its incorporation in the policy planning and
implementation in both undergraduate and postgraduate
medical teaching and training (Evidence-Based Medicine
Working Group 1992; British Medical Association 1995;
SCOPME 1994; General Medical Council 1994). Since its
early days the evidence-based practice has evolved as the
widely acknowledged paradigm for the health care pro-
viders and consumers (Haynes 2002).

The British health community and the public became
interested in ‘evidence-based medicine’
articles and official government policy on medical educa-
tion and training were published (British Medical
Association 1995; General Medical Council 1994; House
of Commons Health Committee 1995). It was followed by
several key articles (Grahame-Smith 1995; Weatherall

when several

@ Springer
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The genomic and precision
medicine in clinical practice-
Current perspectives and future

directions

Abstract

An important milestone in the history of medical science is the recent
completion of the human genome sequence. The progress on identification of
approximately 22,000 homo sapiens genes and their regulatory regions provides
the framework for understanding the molecular basis of disease. This advance
has also laid the foundation for a broad range of genomic tools that can be
applied to medical science. These developments in the gene and gene product
analysis across the whole genome have opened the way for targeted molecular
genetic testing in a number of medical disorders. This is destined to change the
practice of medicine.

The future clinical practice will be more focused, precise and individualized,
often referred to as “precision and personalised medicine.” However, despite
these exciting advances, many practicing clinicians perceive the role of
molecular genetics, in particular that of medical genomics, as confined to the
research arena with limited clinical applications. Genomic medicine applies the
knowledge and understanding of all genes and genetic variation in human
disease. The basic ingredient of the contemporary practice of medicine is clinical
molecular medicine that encompasses genetic, genomic, and molecular
applications. This article introduces genomics-based advances in personalised
disease-susceptibility screening, diagnosis, prognostication, stratified approach
for genomics-led therapeutics, and prediction of treatment outcome in various
areas of medicine.
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Introduction

Recent innovations and new developments in molecular
biology, biotechnology, genomics, and many other OMIC
sciences have revolutionised the contemporary and future
practice of clinical medicine. The diagnosis of most
complicated and rare conditions is now possible with high

diagnoses in many inherited and genetic disorders are now
possible. The understanding of molecular

mechanisms in a number of common and complex medical
conditions has vastly improved. Progress in targeted genetic
and molecular approach in pharmacotherapy has led many
improvements from the current therapeutic regimens, which
are designed for the “average model patient” and “one-size-

degree of precision. The “gene-specific” and “genome-driven” fits-all” model approach. However, this has changed
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Abstract

Strengths and weaknesses of any scientific development are judged by its translation and
applications in real life. Applications in medicine and healthcare are prime examples and
conveniently judged and appreciated by millions all over the World. Since the completion of the
human genome sequencing, genomic advances in medicine and healthcare have moved ahead with
jetting speed. The genomic medicine is no longer a hype but now a realty targeted at specific
individual (personalized medicine), at specific molecular disease target (precision medicine),
delivered in carefully stratified manner (stratified medicine), and based on the most up to date top
class adequately validated evidence (evidence-based medicine).

The cardiovascular genomic medicine is by far one of the best examples of specialist genomic
medicine. The field offers fresh opportunity to review and organize management and prevention of
wide ranging inherited and familial cardiovascular conditions. By any conservative estimate based
on the current incidence and prevalence data, the burden of these disorders is huge in any
healthcare settings. In addition to highly sophisticated and specific diagnostic accuracy, applications
of genomic and molecular laboratory technologies offer much needed insight into basic cellular and
molecular pathology underpinning the rare and common cardiovascular conditions. There is urgent
need to harmonize protocols and tools for systemic and globally acceptable definitions, criteria and
algorithms utilizing the modern computational and bioinformatic software. The need for globally
managed and accessible genomic database is not disputed for recording and annotating several
hundred gene-specific variants and genomic variants.

The new emerging field of cardiovascular genomic medicine requires a concerted and coordinated
effort involving the global cohort of like-minded clinical, health, nursing and scientific
professionals. The global familial heart challenge (GFHC) is a global initiative aimed at achieving
the ambitious globalized cardiovascular genomic medicine.

The GFHC is led by the Genomic Medicine Foundation (UK) and supported by the Global Variome. It
has generated wide interest amongst the emerging developing countries including India, Asia
Pacific, Middle East and Arab, Southern Africa, Europe and Latin America. The NIH funded ClinVar
and ClinGen groups are associated with the powerful and undeniably essential cardiovascular
genomic mutation and variants database. The globalization of cardiovascular genomic medicine is
with us and needs serious collaboration and cooperation to make it useful to patients, families, and
all professionals involved.
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Irbesartan in Marfan syndrome (AIMS): a double-blind,
placebo-controlled randomised trial

Michael Mullen*, Xu Yu Jin*, Anne Child, A Graham Stuart, Matthew Dodd, José Antonio Aragon-Martin, David Gaze, Anatoli Kiotsekoglou,
Li Yuan, Jiangting Hu, Claire Foley, Laura Van Dyck, Rosemary Knight, Tim Clayton, Lorna Swan, John D R Thomson, Guliz Erdem, David Crossman,
Marcus Flather, on behalf of the AIMS Investigatorst

Summary

Background Irbesartan, a long acting selective angiotensin-1 receptor inhibitor, in Marfan syndrome might reduce
aortic dilatation, which is associated with dissection and rupture. We aimed to determine the effects of irbesartan on
the rate of aortic dilatation in children and adults with Marfan syndrome.

Methods We did a placebo-controlled, double-blind randomised trial at 22 centres in the UK. Individuals aged
6-40 years with clinically confirmed Marfan syndrome were eligible for inclusion. Study participants were all given
75 mg open label irbesartan once daily, then randomly assigned to 150 mg of irbesartan (increased to 300 mg as
tolerated) or matching placebo. Aortic diameter was measured by echocardiography at baseline and then annually. All
images were analysed by a core laboratory blinded to treatment allocation. The primary endpoint was the rate of aortic
root dilatation. This trial is registered with ISRCTN, number ISRCTN90011794.

Findings Between March 14, 2012, and May 1, 2015, 192 participants were recruited and randomly assigned to
irbesartan (n=104) or placebo (n=88), and all were followed for up to 5 years. Median age at recruitment was 18 years
(IQR 12-28), 99 (52%) were female, mean blood pressure was 110/65 mm Hg (SDs 16 and 12), and 108 (56%) were
taking B blockers. Mean baseline aortic root diameter was 34-4 mm in the irbesartan group (SD 5-8) and placebo
group (5-5). The mean rate of aortic root dilatation was 0-53 mm per year (95% CI 0-39 to 0-67) in the irbesartan
group compared with 0-74 mm per year (0-60 to 0-89) in the placebo group, with a difference in means of -0-22 mm
per year (-0-41 to —0-02, p=0-030). The rate of change in aortic Z score was also reduced by irbesartan (difference in
means —0- 10 per year, 95% CI -0-19 to —0-01, p=0-035). Irbesartan was well tolerated with no observed differences in
rates of serious adverse events.

Interpretation Irbesartan is associated with a reduction in the rate of aortic dilatation in children and young adults
with Marfan syndrome and could reduce the incidence of aortic complications.

Funding British Heart Foundation, the UK Marfan Trust, the UK Marfan Association.
Copyright © 2019 The Author(s). Published by Elsevier Ltd. This is an Open Access article under the CC BY 4.0 license.
Introduction

Marfan syndrome is a dominantly inherited disorder
of connective tissue caused by mutations in the gene

more potent antihypertensive effects. We aimed to
determine the effects of the ARB irbesartan on the rate of
aortic dilatation in children and adults with Marfan

that encodes fibrillin-1." Cardiovascular complications, syndrome.
including aortic root dilatation, dissection, and rupture,
are the leading cause of morbidity and mortality>? Methods

B blockers have been advocated to reduce the rate of
aortic root dilatation in people with Marfan syndrome.**
Experimental models of Marfan syndrome suggest that
angiotensin-II type 1 receptor blockers (ARBs) can alter
biological pathways, including excessive TGF- signalling,
that might contribute to the pathogenesis of aortic
complications,* a finding that is supported by obser-
vational data in clinical studies.’ Randomised trials in
Marfan syndrome have compared the effects of the
ARB losartan with either  blockers or control (where
standard medical therapy could include B blockers)
on aortic dilatation without clear evidence of benefit.
Other ARBs, such as irbesartan, might have greater
bioavailability and a longer half-life than losartan with
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Study design and participants
The design and methods for the Aortic Irbesartan Marfan
Study (AIMS) study have previously been reported.”
Briefly, AIMS was an investigator-led, placebo-controlled,
double-blind randomised trial done at 22 centres with
experience of managing Marfan Syndrome in the UK.
The study protocol was approved by the UK National
Research Ethics Committee, participating institutions,
and relevant regulatory authorities. All participants, or
their legal guardians in the case of children, provided
written informed consent. The study complies with the
principles of the Declaration of Helsinki.

Individuals were eligible for inclusion if they were aged
between 6 and 40 years and had clinically confirmed
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