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Common Genetic Disorders for Thai 
Internists

Genetic Diseases Classif ication

Prevalence of Genetic Diseases

Adult-onset genetic diseases

Top Five Genetic Diseases That Thai Internists Must Know
– Glucose-6-Phosphate  Dehydrogenase Def ic iency (X- l inked)

– Famil ia l  Hypercholesterolemia (Autosomal  Dominant)

– Hyper trophic Card iomyopathy (Autosomal  Dominant)

– Thalassemia and Hemoglobinopathies  (Autosomal Recess ive)

– Hereditary Breast-Ovar ian Cancer  Syndrome (Autosomal  Dominant)



Genetic Disorders Classification

1. Monogenic (Mendelian, Mitochondrial, Imprinting)

2. Microdeletion/Microduplication and Chromosomal Rearrangement 
Disorders (Contiguous Genes Syndrome, Genomic Disorders)

3. Chromosomal Disorders (Aneuploidy, Polyploidy – mosaicism, 
segmental)

4. Multifactorial Disorders (Complex Inheritance)



Prevalence of Genetic Diseases

1. Monogenic Disorders: 1/300

2. Genomics Disorders: 1/200

3. Chromosomal Disorders 1/500

4. Complex Inheritance Disorders 1/20

6% of population



Estimation of Rare Diseases 
Prevalence

Rare diseases affect about 300 million people globally

80% of rare diseases are genetic disorders

Genetic diseases with known causative genes are more than 6,000 
disorders







HEREDITARY 
BREAST-OVARIAN 
CANCER 
SYNDROME



Hereditary Breast-Ovarian Cancer 

Syndrome

• Most commonly caused by the pathogenic / l ikely pathogenic var iants in BRCA1 or BRCA2 
genes.

• When to suspect: A SPecial FROG

• A Age < 40 years  o ld

• S Si te : b i la tera l  o r  mul t i foca l

• P Pathology:  Tr ip le Negat ive  ->  BRCA1

• F Fami ly  h i s tory

• R Race:  Ashkenaz i  Jewish Ancestry

• O Other  Cancers:  h igh grade  serous  ovar ian cancers, prostate  cancer , pancreat ic  cancer , melanoma

• G Gender :  ma le  breast  cancer



Molecular Genetic Testing



Differential Diagnosis



Differential Diagnosis



Differential Diagnosis



Distribution of Susceptibility Genes



Testing Strategies

• Targeted Testing: Ashkenazi Jewish >99%

•BRCA1 c.68_69delAG (BIC: 185delAG)

•BRCA1 c.5266dupC (BIC: 5382insC), and

•BRCA2 c.5946delT (BIC: 6174delT)

•No hotspot mutations in Thai or other populations at this degree



Testing Strategies

BRCA1/BRCA2 Panel

Deletion/Duplication Analysis – lowest available 100 USD

Multi Gene Panel

Deletion/ Duplication Analysis 300 USD

Exome Sequencing Research Only – Commercially available 
at 1
250 USD

Genome Sequencing Research Only – Commercially available 
at?



Risk of Cancer



Prevalence

Estimated to be 1/500 of general population

Estimated to be 1/10 of breast cancer patient

Estimated to be 1/3 of having known risk for genetic predispose



Management



Management

Consider prophylactic mastectomy: does not decrease all cause 
mortality, but decrease breast cancer incidence by 90%

Recommend prophylactic bilateral salpingo-oophorectomy at 35 
years old -> monthly operation at KCMH -> will become the most 
common cause of surgical menopause, decrease all cause mortality



Management

• Breast Cancer
• Recommend bilateral mastectomy

• PARP inhibitor

• Early, high risk , HER2 negative BRCA1 or BRCA2 breast cancer as adjuvant 
therapy

• Locally advanced metastatic BRCA1 or BRCA2 as single therapy

• Ovarian Cancer
• PARP inhibitor for maintenance therapy in advanced ovarian/fallopian tube/primary 

peritoneal cancer



Lynch 
syndrome

Hereditary Non Polyposis Colorectal 
Cancer Syndrome (HNPCC)

Amsterdam’s criteria

Bethesda criteria

PREMM(126) Score



Most common cause of hereditary colon cancer: 
3% of all colon cancer

Hallmark: microsatellite Instability

Mismatch repair genes: MLH1, PMS2, MSH2, MSH6

Life Time Risk of colon cancer: 70%

Other lynch associated cancers: endometrial 
cancer, stomach cancer, ovarian cancer, sebaceous 
carcinomas, keratoacanthomas





Differential  d iagnoses for  Lynch syndrome include:

Attenuated fami l ial  adenomatous polyposis (APC)

MUTYH-associated polyposis  syndrome (MUTYH)

Cowden disease (PTEN)

Cronkite-Canada syndrome

Famil ial  adenomatous polyposis (APC)

Famil ial  c lustering of  late-onset colorectal  neoplasms

Hyperplastic polyps

Juvenile polyposis  syndrome (BMPR1A, SMAD4)

Lymphomatous polyposis

Muir-Torre syndrome

Nodular lymphoid hyperplasia

POLE,  POLD1 polymerase proofreading associated polyposis

PeutJ jegher syndrome (STK11)



Cancer risks by gene by 70 years 

G.  1.   2.  6.  P2. EP

Colorectum.    2. 50. 45. 25.  3. 75

Endometrium. 1. 35. 46. 41. 13. 12

Ovary.             1. 11. 17. 11. 3

Stomach.        1.  12. 13. 7. 

Prostate.         4.  7.  16.  5.  5

Ureter/Kidney. 1.  3.  14. 3.  4 



Lynch 
syndrome
Screening 
and 
management

Colonoscopy begin 25 or 5 yrs before 
earliest every 1-2 years

Endometrial biopsy begin 35 yrs every 1-2 
years

Stomach begin 40 yrs (with FH or Asian)

Pancreatic begin 50 yrs (with FH): ?,?

Urinary tract begin 30 yrs (with FH)

Ovary ?????????????



Lynch 
syndrome

Prevalence 1/279

MLH1 1/1946

MSH2 1/2841

MSH6 1/758

PMS2 1/714

Rare EPM deletion







This Photo by Unknown author is licensed under CC BY-NC.

https://pngimg.com/download/15022
https://creativecommons.org/licenses/by-nc/3.0/


Hypertrophic Cardiomyopathy

Unexplained left ventricular wall thickness with maximal wall 
thickness > 15 mm in adult

If there is a positive family history of HCM or a pathogenic variant in 
the family is identified in one of the known Sarcomeric genes, the 
maximal wall thickness > 13 mm



Manifestation

Adolescence onset

Outflow obstruction

-1/3 no outf low obstruction

-1/3 outf low obstruction provoked by maneuver

-1/3 outf low obstruction at rest

60% atrial f ibri l lation at 60 years old

5-10% progress to end stage heart fai lure

6 % in sudden cardiac death, cardiac arrest survivors



Genetic Testing





Benefit of Genetic Testing





Differential 
Diagnosis 
(Syndromic)

Internist should know

- Fabry Disease

- TTR Amyloidosis

- Noonan Syndrome and 
RASopathies spectrum 
disorder





Game Changer? 89,500 USD annual cost

• Wi l l  r emode l ing  be  d i f fe ren t  i n  pa t i en ts  w i th  sa r comer ic va r i an ts  ve r sus  those w i thou t?

• Wi l l  t he  ex tent  o f  r emode l ing  be  re l a ted  to  the  degree  o f  LVOT obs t ruc t ion?

• Wi l l  t he  favo rab le  s t ruc tura l  r emode l ing  no ted  thus  fa r  r e su l t  i n  improved ou t comes  in  t e rms o f  
deve lopment  o f  a t r i a l  f i b r i l l a t i on and hear t  fa i l u re?

• Wi l l  t he  ex tent  o f  r emode l ing  be  cons i s tent  i n  pa t i en ts  w i th  r ecen t-onset  d i sease  compared w i th  pa t i ent s  
w i th  l ong-s tand ing d i sease?

• Wi l l  pa t i ents  w i th non-obs truct i ve  HCM de r i ve  a  s im i la r  degree  o f  favo rab le  r emode l ing  compared w i th  those  
w i th  oHCM?

• Wi l l  t hose w i th m id-cav i tary  obs t ruc t ion and re l a ted  ap i ca l  aneurysms expe r i ence pos i t ive  o r  nega t ive  
ca rd iac  r emode l ing?

• Cou ld  mavacamten ,  i f  i n t roduced in  ch i l d ren l i v i ng  w i th  HCM,  have  s im i l ar  favo rab le  r emold ing  and preven t  
d i sease  progress ion  and resu l tan t  h igh  burden  o f  adve r se  ou t comes  obse rved?24

• Cou ld  mavacamten be  used as  a  preven ta t ive  the rapy  i n  geno type-pos i t ive  pheno type -nega t ive  pa t i en ts



Prevalence

Echocardiographic Study 1/300

Genetic study (MYBPC3, MYH7, TNNT2) nearly 1/100





Alpha-Thalassemia

-SEA 3.3%
-3.7 2.1%
Hb_CS 5.7%
Hb_Pakse 0.5%



Beta-Thalassemia



Beta globin gene variant

c.79 G>A (p. E27K) (HbE) 18% (291/1642)

c.52A>T (p.K18*) (Beta0-17) 0.8% (13/1642)

c.126-129del (p.F42Lfs*19) (FS41/42)0.7% (11/1642)

c.92+1G>T (IVS1+1) 0.2% (3/1642)

ICS1 +5, FS 71/72

WGS (20%) -78 A-G, IVS2-
654



https://globin.bx.psu.edu/globin/hbvar/

https://globin.bx.psu.edu/globin/hbvar/




Familial Hypercholesterolemia

Clinical Criteria Study: 1/250

Genetic Study: LDLR c.1056C>A (p.Cys352*) 10/1559,

All PV/LPV 15/1559 -> 1%



Clinical Diagnostic Criteria for FH

F+H=FH
Possible FH by Simon Broome



SIMON BROOME 
CRITERIA

T-C >  290  mg/d l  o r  LD L-C  >  190  mg/d l  
in  adu l t s  OR

T-C  >  260  mg/d l  o r  LD L-C  > 155  mg/d l  
in  ped ia t r i c s

W i th

Tendon  Xanthomas  in  the  pat i en t  o r  in  
a  FD R or  S D R

Or

D NA-based  o f  LD LR mutat ion  ( LOF) ,  
APOB  ( LOF) ,  o r  PCSK9( GOF)



Differential Diagnosis



Dutch Lipid Clinic (>8)

FH-FDR with tx, or ac (2), FDF with known premature CAD, CVD, PVD 
(1)

CH- premature CAD (2), premature CVD or PVD (1)

PE – tendinous xanthoma (6), arcus cornealis < 45 years (4)

CL – LDL-C > 330 (8), > 250 (5), > 190 (3), >155 (1)

DNA – LDLR, apoB, PCSK9



MEDPED



Homozygous Familial Hypercholesterolemia





Medication Treatments

75mg SC q 2 weeks
8000 THB/dose
192,000 THB/year





>90% of FH remain 
undiagnosed 90





Glucose 6 Phosphate Dehydrogenase Deficiency

From genetic study:

-10% of Thai men has G6PD deficiency or about 3 mil l ion men

- 20% of Thai women are the carrier (that can be symptomatic) of pathogenic 
variant in G6PD or about 1.5 mil l ion women

- 127/1642 in total

-> 10,000 boy born with G6PD deficiency each year

-> 20% develop neonatal jaundice required phototherapy (3xrisk, F 2X risk)

-> > 2,000 boy required phototherapy as a result of G6PD deficiency



G6PD 
deficiency
vs
P. vivax



Drug induced hemolytic anemia

Acute  hemolys is  can occur  in  a  G6PD def i c ient  person who  i s  exposed to  ant ima lar ia l s  f rom the  8-
aminoquinol ine  fami ly .

Pr imaquine  remains  the  only  med ic ine  ava i lab le  aga inst chronic  in fect ion and  re lapsed  caused  by  P .  
v ivax and  P .  ova le and  the  t ranmission of  P .  fa l c iparum

10,000 Cases  o f  ma lar ia  in fect ion annua l ly  in  Tha i land,  8000 o f  these  are  P  v ivax  cases  o f  these  >  500 
cases  can deve lop severe  hemolys is  requi red b lood transfusion

This  i s  in  l ine  wi th  the  po l i cy  adopted by  the  government  o f  Lao  PDR to  prescr ibe pr imaquine  only  a f ter  
the  G6PD sta tus  o f  the  pat ient  i s  ident i f i ed <- WHO Recommendat ion 2014









Other drug 
with 
definite 
association

Primaquine

Sulfonamides

Dapsone

Co-trimoxazole

Napthalene



Drugs with possible association

Chloroquine

Glibenclamide

Aspirin

Ciprofloxacin

Vitamin K and Vitamin C



Infection-induced hemolytic anemia

Hepatitis A

Hepatitis B

Cytomegalovirus

Dengue virus

Typhoid fever

Pneumonia



Favism

Raw > Dried or Frozen

Maternal consumption -> breast feeding

24 hours after eat

Hemoglobinuria severe > drug or infection induced



Chronic non spherocytic hemolytic anemia (CNSHA)

G6PD Bangkok (825G>C)

G6PD Bangkok Noi (1502T>G)

Can be co-incidence with other common red cell disorders: 
Thalassemia, Hereditary Spherocytosis



INDICATION

Acute hemolysis after drugs, infections or fava bean ingestion

Family history of neonatal jaundice, splenomegaly or gall stone

Personal history of severe neonatal hyperbilirubinemia

Malaria endemic area before administer antimalarial drug -
primaquine



When to test

Carrier screening

Newborn screening *********

At risk family screening

Symptomatic screening



G6PD Variants

Vientiane c.961 G> A (p.Val321Met) 55/1642

Mahidol c.577G>A (p. Gly193 Ser) 33/1642

All 127/1642



Top Five Genetic Diseases 

1. G6PD deficiency

2. Familial Hypercholesterolemia

3. Thalassemia

4. Hypertrophic Cardiomyopathy

5. Hereditary Breast-Ovarian Cancer 
Syndrome and Lynch syndrome



Case 1

Proband – Asymptomatic female 38 yo –
no children

Family history of Cancer

Mom: 58 yo – endometrium carcinoma

Younger brother 35 yo – dx stomach 
carcinoma 30 yo

Second opinion, self-referral: BRCA test 
was recommended, Prophylactic 
mastectomy

? 



Case 2 

Proband: male 36 yo – asymptomatic, son 
7 yo, daughter 4 yo

Family history – father died 48 yo from 
CA stomach, younger sister died 28 yo 
from CA ovary

Self referral- Direct to consumer genetic 
testing (Lazada - ******) – BRCA1 
positive – application,

Wellness result ******

?



Case 3

Oncologist consult a case with advanced breast 
cancer with Family history of breast cancer 
(young onset, bi lateral – older sister) 

Genetic testing (previous): VUS BRCA1

Q: any further genetic test, or interpretation of 
previous result

- Patient el igible for PARP inhibitor?

- …………………

- BRCA1 variant is reclassif ied to l ikely 
pathogenic -> she is el igible for PARPi

- Older sister -> recalled for genetic testing -> 
daughter 35 yo -> single

- Multiple gene panel testing is chosen

- Pathogenic BRCA1 variant – different one


	Slide Number 1
	Slide Number 2
	Common Genetic Disorders for Thai Internists
	Disclosure
	Common Genetic Disorders for Thai Internists
	Genetic Disorders Classification
	Prevalence of Genetic Diseases
	Estimation of Rare Diseases Prevalence 
	Slide Number 9
	Slide Number 10
	Hereditary Breast-Ovarian Cancer Syndrome
	Hereditary Breast-Ovarian Cancer Syndrome 
	Molecular Genetic Testing 
	Differential Diagnosis
	Differential Diagnosis
	Differential Diagnosis 
	Distribution of Susceptibility Genes
	Testing Strategies
	Testing Strategies
	Risk of Cancer 
	Prevalence
	Management
	Management
	Management 
	Lynch syndrome
	Slide Number 26
	�
	Slide Number 28
	Slide Number 29
	Lynch syndrome�Screening and management
	Lynch syndrome
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Hypertrophic Cardiomyopathy
	Manifestation
	Genetic Testing 
	Slide Number 38
	Benefit of Genetic Testing 
	Slide Number 40
	Differential Diagnosis (Syndromic) 
	Slide Number 42
	Game Changer?   89,500 USD annual cost
	Prevalence
	Slide Number 45
	Alpha-Thalassemia
	Beta-Thalassemia
	Beta globin gene variant
	Slide Number 49
	Slide Number 50
	Familial Hypercholesterolemia
	Clinical Diagnostic Criteria for FH
	SIMON BROOME CRITERIA
	Slide Number 54
	Dutch Lipid Clinic (>8)
	MEDPED 
	Homozygous Familial Hypercholesterolemia
	Slide Number 58
	Medication Treatments
	Slide Number 60
	�
	Slide Number 62
	Glucose 6 Phosphate Dehydrogenase Deficiency
	G6PD deficiency�vs�P.  vivax�
	Drug induced hemolytic anemia
	Slide Number 66
	Slide Number 67
	Slide Number 68
	Other drug with definite association 
	Drugs with possible association 
	Infection-induced hemolytic anemia
	Favism
	Chronic non spherocytic hemolytic anemia (CNSHA)
	INDICATION
	When to test
	G6PD Variants
	Top Five Genetic Diseases 
	Case 1
	Case 2 
	Case 3

