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ABSTRACT

Background: Tremendous advancement in medical sciences especially in diagnosis, changes the concept of
pathophysiology and management of disease. Sophisticated technologies now permit new methodology and
high-quality preparations ensuring greater accuracy in molecular and genetic diagnosis. Currently, the genetic
laboratories and clinics are prominent worldwide including Bangladesh in conducting more accurate diagnosis
as they offer specialized laboratory testing and comprehensive diagnostic evaluation in addition to genetic
counseling. The aim of this study is to see the current status of medical genetics in Bangladesh. Methods:
This was a descriptive study, conducted by analyzing the online available literature on genetic study in
Bangladesh, information obtained by visiting the genetic laboratories of different institution and searching their
websites as well as through personal communication with the respective personnel of the institutes of
Bangladesh. Results: The spectrum of genetic diseases, genetic services, academic programs in Medical
Genetics, genetic counseling and research in genetics conducted in Bangladesh were described in this study.
It is an effort to observe the present situation. Though a beginning has been made, the genetic services,
counseling and research in the area of medical genetics still not up to the mark. Research in gene therapy and
stem cell therapy does almost not exist. Conclusion: Basic knowledge and training in genetics for medical
staff should meet the national demands.
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INTRODUCTION

Advances and breakthroughs in genetic science are
continually in the news, attracting great interest
because of the potentials for diagnosis and
eventually treating  disease.l]  Sophisticated
technologies now permit new methodology and
high-quality preparations ensuring greater accuracy
in genetic diagnosis. Currently, the genetic
laboratories and clinics are prominent worldwide in
conducting more accurate diagnosis as they offer
specialized laboratory testing and comprehensive
diagnostic evaluation in addition to genetic
counseling. Molecular basis of all human diseases
is the current focus of interest in medicine. It is
evident that most diseases have either major or
minor genetic cause as well as environmental
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components responsible for the disease condition
with varying degrees of influence and interactions
among them.[J A complete concept of human
genetics and disorders needs anthropological,
ethnological, sociological, cultural and as well as
religious dimensions of human history and
civilization along with scientific knowledge of
genetics.B] With the discovery of DNA, genetic
services have dramatically increased in quality and
scope. Genetic disorders and their prevention have
become one of the principal challenges of this
time.[

Bangladesh is a small and densely populated
country in South Asia, bordering Myanmer, India,
Nepal and Bhutan, and has about 167 million
population.®!  Bangladesh is accepted as a
developing country economically and socially in
March 2018 by the United Nations Economic and
Social Council.[! Being a developing country,
Bangladesh spends about only 3% of its Gross
Domestic Product (GDP) on health and provides
totally free or highly subsidized health services to
the economically deprived groups through public
health system.[’81 Private health expenditure
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constitutes more than two-thirds (72.1%) of the
total health expenditure.®! The health services are
available as a public service which is provided by
the Government of Bangladesh under the Ministry
of Health and Family Welfare as well as a private
service which is provided by various private
organizations in addition to individual practices.
Basides these, both the public and private sectors
have contributed to the e-Health infrastructure
throughout the country. 519

Like the other developing countries, the numbers of
genetic and non-communicable disorders (NCDs)
are increasing day by day in this country.t-12
There are about 1.3 to 1.5 million cancer patients in
Bangladesh and approximately 0.2 million newly
diagnose cancer cases each year.[sI Majority of the
cancers are predominantly caused by the genetic
abnormalities. These might be needed both
cytogenetic and molecular genetics for diagnosis
and a significant prerequisite for individualized
treatment  strategies.')  Cancer genetics s
increasingly integrated into the practice of modern
medical oncology. The ability to distinguish a
growing proportion of the 5% to 10% of all cancers
that develop in individuals who have inherited a
genetic mutation conferring heightened
susceptibility to specific cancers may permit
targeted efforts in cancer surveillance and
prevention.’ Nowadays, it has been a burning
issue to incorporate the knowledge of genetics in
both undergraduate and postgraduate levels of
medical curriculum. Each specialized medical
discipline must require the knowledge of genetics,
individual and family counseling skills.[*8l
Although almost all known genetic disorders have
been reported in Bangladesh and regional
distribution for many conditions historically
known, prevalence data and the mutation profiles
are not well known for the majority. The
underlying  population genetic  heterogeneity
posessing significant challenges in this regard. In
addition to the complexity and the magnitude of the
population, the presence of disparity in economic
and infrastructural resources at the level of
population subgroups as well as individuals further
complicates the health care delivery and access to
genetic services.

During the last three to four decades, medical
science experienced a spectacular advancement in
molecular genetics. It includes the significant
achievements in the Human Genome Project for
gene mapping, which facilitates the precise
diagnosis of some genetic disorders at the
molecular level. As advancements in the
understanding of genetics are influencing clinical
management, the importance of genetics education
for health care professionals is increasingly
recognized worldwide.l'l So, the present study
aims to observe the current status of medical
genetics in Bangladesh.

MATERIALS AND METHODS

The study is mainly based on analyzing online
available literature on genetic study in Bangladesh.
To find all possible sources of information on the
issue, we conducted both formal and informal
searches on WHO website, PubMed and Google
Scholar etc. Besides these, the ‘Genetic Research
Lab’ in the Department of Anatomy, Bangabandhu
Sheikh Mujib Medical University (BSMMU) and
the other departments of BSMMU were observed.
However, the current status of genetics in the other
institutions in Bangladesh was observed by visiting
the institutions and also searching their websites as
well as through personal communication with the
respective personnel of the institution.

RESULTS AND DISCUSSION

We analyzed the data under five aspects. These are
presented below:

The spectrum of genetic diseases in Bangladesh
Almost all the known reported genetic disorders are
found in Bangladesh are diagnosed by the medical
geneticists as well as clinicians. What has identified
so far is just the tip of the iceberg. Most genetic
diseases go undiagnosed and unidentified in this
country from other fields have been reported such
cases in the medical literature since their
delineation. However, the data have been from
limited institutions or individuals and the
nationwide prevalence of most disorders is not
known. Beta thalassemia is the most common
genetic disorder and 7% of our population is
thalassemia carriers.['81 Down syndrome is one of
the very commonly encountered genetic diseases.
The karyotyping diagnosis of the chromosomal
abnormalities is reported in the Journal of Armed
Forces Medical College, Bangladesh and they
observed that the male and female ratio of the
chromosomal abnormalities was 0.7:1. Most of the
patients (32.1%) were in the age group of 10 years
to 45 vyears, the percentage of consanguineous
marriage is 2.3, the percentage of chromosomal
aberrations is 19.8; of these, 15.2% involved
autosomes, while only 4.6% involved gonosomes,
trisomy 21 was detected in 9.1% patients and
Philadelphia chromosome was found in 6.1%
patients, Turner and Klinefelter syndrome were
found in 3.8% and 0.8% patients respectively.[*%]
Islam et al. observed another important prevalence
reports on cardio-vascular diseases.?®! The reports
of their observation showed the prevalence of
hypertension is 20-25%, coronary artery disease is
4-6%, rheumatic heart disease is less than 1 in
1000, congenital disease in 25-30 in 1000 live
births, stroke 0.3-1.0% in adults. All these forms of
diseases are somewhat linked with the genetic
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abnormalities. So these numbers of prevalence give
us an idea about the importance of cardio-vascular
diseases majority caused by their alibi with genetic
predisposition.

Genetic services in Bangladesh

In Bangladesh, genetic services are mostly limited
in contrast to industrial and agricultural sectors
where genetics is being used in dealing with a wide
range of plants, animals and micro-organisms. In
the agriculture sector, tremendous progress has
been made in genetic research on crops, fruits,
flowers and vegetables. The sequencing of a whole
genome has been made possible by using the
bioinformatics and Bangladesh has made use of
this technology to sequence the jute genome and
the genome of Macrophominaphaseolina.?!]
However, the pharmaceutical companies like the
Incepta  Pharmaceuticals  have  begun to
manufacture and advertise insulin and export
Europe and USA. Incepta has also signed an
agreement with the International Centre for Genetic
Engineering and Biotechnology (ICGEB) to obtain
the technological know-how for manufacturing
hepatitis B vaccine.[?2-4

But Bangladesh is facing the rising burden of
genetic diseases related to disabilities and deaths.
Further, general populations are not aware of
developing genetic disorders. Trained human
resources are one of the pre-requisite of genetic
service, which is in a crucial need in the healthcare
sector of the country. Compared to the agricultural
sector, the healthcare sector of Bangladesh is lag
behind in the field of genetics. Currently, in the
field of medicine, genetics is limited to research
works. Genetic research is almost restricted entirely
too epidemiological research with very little
involvement of laboratory facilities.

Among the very few genetic services available in
Bangladesh, the most important is the forensic
DNA test. This has become true with the
establishment of National Forensic DNA Profiling
Laboratory at the Dhaka Medical College Hospital.
Since 2005, DNA finger-printing has been used for
the paternity test, the criminal dispute in cases of
rape and murder. Several private hospitals are also
doing the variant extent of genetic tests for the
diagnosis of various diseases like PCR and real-
time PCR based diagnosis. Karyotyping is being
done by the Anatomy and Pathology Department of
BSMMU, Bangladesh Institute of Research and
Rehabilitation in  Diabetes, Endocrine and
Metabolic Disorders (BIRDEM), Combined
Military Hospital (CMH) Dhaka and some private
hospitals. Some private laboratories have started
molecular tests services and DNA Solution Limited
is mentionable one among them. They provide
molecular virology, molecular genetics,
chromosome analysis, cancer panel test, tissue
typing and DNA sequencing facilities.[?

Academic programs in Medical Genetics

It has been seen that approximately 1 in 10 patients
seen in primary care is reported to have a disorder
with a genetic component.?®! For this reason, the
medical professionals should have enough
knowledge about the genetics and molecular
biology. It is widely recognized that physicians
entering into medical practice in the 21st century
will require more than a basic understanding of
human genetics.’’7 A study by Challen et al.
revealed that European countries like Greece,
Hungary, Italy, Lithuania, Poland and Spain have
40 hours, 12 to 18 hours, 70 hours, 88 hours, 230
hours for genetics in undergraduate medical
education respectively.?®! The development of
human genetics in Germany started in 1960 and
now they prevent the majority of diseases by using
medical genetics.?®! They believed that the strength
of genetics lies in the prevention of disease, not in
cure.

In Bangladesh there are many opportunities for
being an expert geniticist shortly. Among the
public universities, Dhaka University (DU), Islamic
University (IU), Jessore Science and Technology
University (JSTU), Khulna University (KU),
Mawlana Bhasani Science and Technology
University (MBSTU), Rajshahi University (RU),
Shahjalal University of Science and Technology
(SUST) and Chittagong University (CU) run
Biotechnology and Genetic Engineering subject at
bachelor level. Someone can also acquire Master’s
and M.Phil degrees in this subject from
Bangabandhu Sheikh Mujibur Rahman Agricultural
University (BSMRAU), DU, Khulna University
KU, RU, CU and IU. Among the private
universities, only Stamford University Bangladesh
and University of Development Alternative
(UODA) run this subject in graduate level 2%
Taking into account the importance and potentials
of the field of genetics, it is time to focus on
genetic counseling services, genetic laboratory
services, as well as the making of geneticists in
Bangladesh. ~ The  recent  curriculum  for
undergraduate medical education in Bangladesh,
introduced in 2012, covers only a part of basic
genetics in Anatomy includes only 4-hour.E% The
post-graduate curriculum of different disciplines
have only the basic genetics to study that is
insufficient to provide the students proper
knowledge regarding molecular diagnosis as well
as genetic research in their respective disciplines.
To produce genetic specialists, the Anatomy
Department of BSMMU took an initiative to
formulate a clinically, practically and research
oriented curriculum for MS Anatomy residents and
subsequently it might be a short course for students
of other disciplines. Now the MS Anatomy course
includes a basic genetics of 3 months duration and
also has an advanced genetics of 6 months duration
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that enables the students to research in the field of
genetics.

Some public and private institutions possess
genetic technologies and some sophisticated
equipment is involved in genetic research and
services. Among them, BSMMU, International
Centre for Diarrheal Disease Research, Bangladesh
(ICDDR,B), BIRDEM, Centre for Advanced
Research in Science (CARS), CMH, Dhaka and
Lab Aid Hospital Limited, Dhaka are
mentionable.* Thus, keeping the above facts in
mind, a curriculum was formulated in the
Department of Anatomy, BSMMU for MS
Anatomy residents and students/residents of other
disciplines which mainly include genetic diagnosis
and laboratory methods, advanced genetics and
counseling skills, clinical genetics and social,
cultural and ethical issues in genetics. This
multifaceted genetic curriculum will improve
residents’ attitude, knowledge and skills of
genetics. Residents can also apply their knowledge
in conducting advanced researches in the context of
both normal human variation and human diseases
as well as in improving an understanding of genetic
testing, genetic counseling and other concepts.

Genetic counseling in Bangladesh

Genetic counseling deals with the ‘“human
problems associated with the occurrence, or the risk
of occurrence, of a genetic disorder in the
family”.BY Genetic counseling is primarily a
communication process- about medical facts, the
contribution of heredity to certain conditions, the
interpretation of test results and the options
available. It also involves supportive counseling to
enable patients to make decisions and to make the
best possible adjustment to the presence or risk of
genetic disease.Fd

In this regards, genetic counseling is also being
considered as a significant part of medical genetics
as this is the preventive aspect of medical genetics
to make the family members aware of affected
children as to what has happened and how to avoid
repetition of such events in subsequent pregnancies
by adopting prenatal diagnosis and presymptomatic
treatment such as in thalassemia.l¥l Since then,
genetic counseling centers have been opening
around the world extensively. Therefore, today’s
medical graduates and postgraduates must be
expert at integrating genetic knowledge and science
appropriately into all areas of medicine- the task
can’t be solely left for the clinical geneticists, who
remain small in number.

As Genetic counseling is a very important part of
genetic service, we have to improve the current
knowledge of genetic counsellor by establishing the
genetic curriculum in undergraduate medical
education. Therefore, a ‘Genetic Counseling
Centre’ has been established in the Department of
Anatomy, BSMMU under a sub-project of Higher

Education Quality Enhancement Project (HEQEP).
Postgraduate residents can observe and practice
genetic counseling in this center using real or
simulated cases. For the first time a well-accepted
and evaluated genetic counseling format on AML
was formulated in the department of Anatomy,
BSMMU by a thesis research.®* Besides this
counseling center, some other private organization
also provide genetic counseling support to different
patients and their families. Among them Neurogen,
a genetic testing laboratory provide counseling for
autism and neuro-developmental disorders, neuro-
degenerative diseases, cancers, rare and complex
diseases as well as general genetic counseling to
the patients. [

Genetic research in Bangladesh

The ‘Genetic Research Lab’ in the department of
Anatomy, BSMMU, Bangladesh has both
conventional and advanced genetic equipments like
Next-Generation Sequencing and real-time PCR
(RT-PCR) etc. Some advanced researches in the
field of human genetics is also going on in this
laboratory.[30

Among them profiling of mutations in BRCAL and
BRCAZ2 genes in female of breast cancer patients of
Bangladesh, expression profiling of micro-RNAs in
female breast cancer patients of Bangladesh,
mutations in the beta-myosin heavy chain (-MHC)
and myosin binding protein C (MyBP-C) encoding
genes in selected hypertrophic cardiomyopathy
patient (HCM) in Bangladesh and epidemiological
study of breast cancer patients of Bangladesh. A
project on the gene profiling of acute myeloid
leukemia (AML) to detect the mutation of NPM1
and GATA2 genes are also running in this lab.
Recently a collaborative research work has been
carried in the Department of Anatomy on
‘metagenomics’ with the University of Dhaka.

The researchers of the Genetic lab of ICDDR,B
identify variants data and translates these variations
into medically relevant information. They also
provide expert analyses of nucleic acid sequence
data for research applications. They design data
architecture and develop database solutions for
research  projects, medical institutions and
industries. Some research work was carried out on
thalassemia and population genetics in the
University of Dhaka.[*%

CONCLUSION

This article mainly evaluates the current status of
medical genetics in Bangladesh. It is an effort to
observe the present situation. Though a beginning
has been made, the genetic services, counseling and
research in the area of medical genetic still not up
to the mark. Research in gene therapy and stem cell
therapy does almost not exist. Basic knowledge and
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training in genetics for medical staff should meet
the national demands.

REFERENCES

Turnpenny PD, Ellard S. Emery's Elements of Medical
Genetics E-Book: Elsevier Health Sciences; 2011.

Roy A, Shengelia L. A Review on Situation of Congenital
Disorders and Access to Community Genetics Services in
Bangladesh. Annals of Clinical and Laboratory Research.
2016;4(2):99.

Kumar D. Genetic Disorders of the Indian Subcontinent:
Springer Netherlands; 2012.

Harper P. Genetics and public health. BMJ.
1992;304(6828):721.
Bangladesh Population. California: World Population

Review; 2018 [2018 September 20]. Awvailable from:
http://worldpopulationreview.com/countries/bangladesh-
population/.

Islam S. Developing Bangladesh: A new identity. Dhaka
Tribune. 2018 March 10.

Islam A, Biswas T. Health System in Bangladesh:
Challenges and Opportunities. American Journal of Health
Research. 2014;2(6):366-74.

Bangladesh key indicators: World Health Organization
(WHO); 2018 [2018 September 20]. Available from:
http://apps.who.int/gho/data/node.cco.ki-BGD?lang=en.

Hoque MR, Mazmum MFA, Bao Y. e-Health in
Bangladesh: Current Status, Challenges, and Future
Direction. The International Technology Management

Review. 2014;4(2):87-96.

Health Bulletin 2017 Dhaka: Directorate General of Health
Services (DGHS); 2018 [2018 August 30]. Available from:
http://dghs.gov.bd/images/docs/Publicaations/HealthBulletin
2017Final13_01_2018.pdf

Islam SM, Purnat TD, Phuong NT, Mwingira U, Schacht K,
Froschl G. Non-communicable diseases (NCDs) in
developing countries: a symposium report. Globalization
and health. 2014;10:81.

Bleich SN, Koehlmoos TL, Rashid M, Peters DH, Anderson
G. Noncommunicable chronic disease in Bangladesh:
overview of existing programs and priorities going forward.
Health Policy. 2011;100(2-3):282-9.

Hussain SMA. Comprehensive update on cancer scenario of
Bangladesh. South Asian Journal of Cancer. 2013;2(4):279-
84.

Dohner K, Paschka P, Dohner H. Acute myeloid leukemia.
Der Internist. 2015;56(4):354-63.

Garber JE, Offit K. Hereditary cancer predisposition
syndromes. Journal of clinical oncology: Official Journal of
the American Society of Clinical Oncology. 2005;23(2):276-
92.

Kirklin D. Responding to the implications of the genetics
revolution for the education and training of doctors: a
medical humanities approach. Medical Education.
2003;37(2):168-73.

Thurston VC, Wales PS, Bell MA, Torbeck L, Brokaw JJ.
The current status of medical genetics instruction in US and
Canadian medical schools. Academic Medicine: Journal of
the  Association of American Medical Colleges.
2007;82(5):441-5.

What is thalassemia? : Bangladesh Thalassemia Foundation;
2018 [2018 September 7]. Available from: https://thals.org/.

Rahman MM, Giti S, Islam MS, Shaha D, Yousuf AKMA,
Bhuyain MN, Khatun N, Kawsar NM. Computer assisted
human karyotyping an analysis of 131 cases. Journal of
Armed Forces Medical College, Bangladesh. 2013; 9(2):32-
37

Unnals of Intewnational Medical and Dental Research, Vol (4), Issue (6)

20.

21.

22.

23.

24,

25.

26.

217.

28.

29.

30.

3L

32.

33.

34.

35.

Islam AKMM, Mohibullah AKM, Paul T. Cardiovascular
Disease in Bangladesh.: A Review. Bangladesh Heart
Journal. 2016; 31(2):80-99

Choudhury N, Hossain MR. Biotechnology and genetic
engineering [Internet]. The Daily Star. 2015 March [cited
2015 March 25]. Available from:
https://www.thedailystar.net/news/biotechnology-and-
genetic-engineering

Chaturvedi S, Rao SR. Biotechnology and Development:
Challenges and Opportunities for Asia. Academic
Foundation.2004;177-195.

Biotechnology and genetic engineering in Bangladesh
[Internet]. 2018 March [cited 2015 March 25]. Available
from:
https://en.wikipedia.org/wiki/Biotechnology_and_genetic_
engineering_in_Bangladesh

Ahmed J, Uddin Z. Biotechnology. Asiatic Society of
Bangladesh.

Molecular Diagnosis and Beyond: DNA Solution Ltd.: DNA
Solution Ltd.; 2018 [2018 September 15]. Available from:
http://dnasolutionbd.com/index.

Burke S, Martyn M, Stone A, Bennett C, Thomas H,
Farndon P. Developing a curriculum statement based on
clinical practice: genetics in primary care. The British
Journal of General Practice: the journal of the Royal College
of General Practitioners. 2009;59(559):99-103.

Salehi M, Haghani F. Compiling of curriculum for the
Master of Science in genetic counseling. Journal of
Education and Health Promotion. 2014;3:3.

Challen K, Harris HJ, Julian-Reynier C, Ten Kate LP,
Kristoffersson U, Nippert I, et al. Genetic education and
nongenetic health professionals: educational providers and
curricula in Europe. Genetics in Medicine: official journal of
the American College of Medical Genetics. 2005;7(5):302-
10.

Harper PS. Some pioneers of European human genetics.
European Journal of Human Genetics. 2017.

Yesmin ZA. Developing Curriculum for ‘Advanced
Genetics’ as an Elective Subject in the MS (Master of
Surgery) Anatomy Residency Programme of Bangabandhu
Sheikh Mujib Medical University. Master Thesis, BSMMU,
Dhaka, Bangladesh; 2015.

Genetic counseling. American Journal of Human Genetics.
1975;27(2):240-2.

Heller K. Genetic counseling: DNA testing for the patient.
Proceedings  (Baylor  University Medical Center).
2005;18(2):134-7.

Amin SK. Prevention of Thalassaemia by Genetic
Counseling. Anwer Khan Modern Medical College Journal.
2011;2(2).

Rahman MZ, Nishat L, Yesmin ZA, Banu LA. Formulation
of Genetic Counseling Format for Adult Bangladeshi
Patients with Acute Myeloid Leukemia. Genetics Research
International. 2018;2018:4.

Genetic Counseling: Neurogen; 2018 [2018 August 28].
Available ~ from:  http://www.neurogenbd.com/genetic-
counseling.

How to cite this article: Yesmin ZA, Nishat L, Sayeef
MAA, Banik D, Masum MM. Current Status in Medical
Genetics: Bangladesh Perspective. Ann. Int. Med. Den.
Res. 2018; 4(6):AT10-AT14.

Source of Support: Nil, Conflict of Interest: None declared

w
D
o
=2
o
=
>
5
D
—+
o
3
<



https://en.wikipedia.org/wiki/Biotechnology_and_genetic_

