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GENETIC COUNSELLING

Defnition :
Process of helping people understand and adapt to the medica, psychological,
and familial implications of genetic contributions to disease.

This process integrodes the %\\owins :
* Interpretation of ¥ami|3 and medical histories to assess the chance of dis-

ease ocCurrence or recurrence.
* education about inheritance, testing, management, prevention, resources,

oand research,
. COunselins to promote informed choices and adoptation to the risk or condi-

tion.

Models of genetic counselling :
gugenics : To improve or impair raciol qualities of future generadions.

medicol/preventive :
. Preven'cins Sene’cic disorders.
* Oer information, sympathy, § the option to avoid childbearing,

Decision making * Exploring decisions about reproduction, testing, management.

Psychosocial : exploring experiences, emotional responses, goals, beliefs,
resources, famiy dynamics, and coping stujles.

Indications of genetic counselling 00:04:24

Indications are ™

* Prior to whole genome or exome sequencing,

* Adult-onset genetic disease (PreS}jmptomtic testing).
* Cancer,
* Huntington disease.

* Pharmacogenomics.,

* Heterozygote screening based on ethnic risk.
* Sickle cell anemio.
* Thalassemias,
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Advanced parental age.
* moternal age 235 ur.
* Poternal age 240 yr.
Antenatal sereening,
* Positive Maternal Dual, triple or quad sereen.
* Fetal ultrasonographu,
* Noninvasive prenatal testing (NIPT).
COﬂSGnSuinRB.
Tero@cosen exposure.
unexplained stillbirth with or without malformadions.
Previous child with or $m115 history of:
i Congenital abnormal'r\g.
L Dgsmorpholoag.
iil. Intellectual disability,
iv. Isolated birth defect.
V. Metabolic disorder.
Vi Chromnosome abnormal‘rkg.
vii.Single-gene disorder.
Prior to preimplontation Seneﬁc testing,
Follow-up to abnormal neonatal genetic testing (N&<).
Congenital molformadions.
Developmental delay /intellectual disability,
Neurodegenerotive diseases.
Myopotiny, neuropatiy
Amb‘uguous 3eni’calia.

ngogmadism
Short stature Propor‘dom’ce or dispropor’dom’ce

MEDPLUS 91-7850010383

Aeudely sick infont , neonate : inbom error of metabolism.
Kinown genetic disease : Wilson disease, Down syndrome, mugcopolysa.ccho-

ridosis, ete.

various factors to be explained during genetic counselling :
Autosomal dominant :

Varioble &xpressi\fﬁg.
Reduced penetrance.
New mutodions.
Homozﬂgosik}j.

germ line mosaicism.
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Genetic counselling

Autosomal recessive : ----- Active space -----
¢ (:onsanguin'rty.

¢ He’cerogenei&g.

* Compound heterozygotes.

* Pseudodominant.

X linked inheritance :
* expression in heterozygous females,
* Isolated cose — Coxrier stotus.
* Problems of o female carrier.

Ethical principles 00:15:27

Au’conomg :
Free of coercion with protection ot their privocy,

peneficence :
“intent o¥ doing gooa,

Non-maleficence :
First, do no harm.

Justice :
Burdens and benefits of care must be distributed equally over society,

Counselling essentials ;
SPIKES ¢

S: Set-t'ms.

P : Perception.

14 Invitation.

1 ¢ Knowledge.

€: Ernpa&hﬂ, gmotions.

S Summary  Stratequ,

g-emotions :

m : meetings.

P : Potients perspective.
A Adequate language.
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---- Active space ----- TH: Truth % HOP&
Y : Yes for patient empoerment.

main elements of genetic counselling :
e us{'enms to concerns.
* Building an empathic relofionship. A
¢ CnnSidering d\agnosﬁc and dinical - —_r
Wk’!“‘ | peg:lﬂm and
aspects, puin oy
* inheritance pattems and risk esti- 4

mm . || l:ounselllng Q\ b S
¢ Communicating informadion. communication e

* Providing support. ¢ \

Steps of genetic counselling 00:17:58

Steps of genetic counselling :

Collecting the informadion :
¢ History § Family history,
* Physical examinadion of offected patient.
* examinodion of the %mi\a members,

Risk estimadion :
* Diasnoshc Tests.
* Disease condition.

. m\edseabw’c’chedisease.

Commnunicadion § decision making :
L '(\hiurnl Higtorn
* genetic aspects.

* Prenodol dngmsis.
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9
Support groups.
1. RelatiTship line
3. Sibship line s 2. [in@ of descent
lﬁ fl. individual's line
0o Male, female (unaffected) Aborti
e, fernale (un jon
d Q DIO {spontansous or induced)
Sex unknown
N Ay o
B @ Affected male and female
[Q] Monozygotic twins

B Three unafiected males

_ @  Heterozygots (autosomal recessivs)
0  Examined personally

®  Heterozygote (X-linked)
W Deceased (nd affected)
B Propositus
;I Individual without offspring
3O  Consanguinecus marriage
Familﬂ tree.
Coneept of high and low risk :

Risk acceptable : Perception of the patient.
Previous afSected chid : experience of disease.
Nodure § severity : Burden of disease.

For e, Previous child with DS % risk unacceptoble.
Bod Obstetric history : DS risk ot I in SO acceptable.

Genetic risk estimadion :

empirical risks

mendelion risks.

modifed genetic risks.

Risk estimates from independent evidence.
tstimate based on observed dota.

most o} the more common non-Mendelian or chromosomal disorders.

Clear basis of single gene inheritance recognised,

Phenotype may vary i¥ : Incomplete penetrance or age dependent.

Prior genetic risk, modified by ‘conditional’ information.
Other informadion such as lab tests help to modify risk.
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Risk of abnormalities in the normal populadion :

---- Active space -----
Risk of a. child being bon With Some con- _
lin 30
genttal abnornnlitqv
Risk of child being born with a serious _
1in SO
physical or mental impairment o disobility
RisK of a. recoan ending, i
i o cogn\sed pregnancy ending in a. ing
spontaneous albortion
Risk thot a. couple will be infertile lin 10

Communication of informadion :
* Disease condition.
. hnowiedge obout the diseas.
* Nodural History,
* Genetic aspects,
* Prevention § Prenatal diagnosis.
* Theropies and intervention,

Non directive counselling :
* Choices le™ 1o the 5}omil5 : Decide what is right for them.
* The role of the counselor : Provide informadion in understandable terms
and outfine the range of options.
* Consultants not counselors, live with the decision.

Practical aspects of communication of informadion :
* Probabilities and odds refer to the future, not the past.
. mhconcepﬁonisanindependenteVen’gso{ha%‘chmcehasmmmorg’.
* Present risk information in multiple Ways to avoid $raming bias and direc-
tiveness.

Support groups :
. COmmuni‘rB ond online kx3 support groups,
* Provide information and Fund research,
* Animportant part of geretic counseling is 1o give informadion about these
groups to podients and to supoest a. contact person for the Samilies.
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Genetic counselling [ 02"

Case scenarios 00:28:48 Active space -——

Chromosomal disorders :

* Course of the disorders and outcome.

* De novo omeuploidg ROR V4 %,

* farents Kargo’cgpins - onl3 in structural abnormalities,
Prenatal diagnosis/ s § Biochemical screening/NIPS counseling,
* Advanced matermal age.

Single gene disorders :
* About the disorder.
* Recurrence risk - depends upon the inheritance pattern.
* Confirmation of diagnosis by molecular studies.
* PNDif desired,

Cosel:
Historg and &xaminadion
* 8year-old male child with progres-
sive proximal weakness of lower™
limbs since 4 years of age.
* Gower sign +.
* Calf hypertrophy +.
* Diminished deep tendon reflexes.
* CvS/Respiratory/ Abdomen- unre-
markable.

LECEND
Bpregrossivo ruse KENCSS

lnves’cisaﬁons :
* Serum CPY : 4800 W/| (Raised).
* mLPA for OMD : Deletion of exons Famiy tree.
49-50 in D‘xjs{rophin gene consistent
with dgstrophinopaih\lj.

Oounsel\ing :

Nature and prognosis :

AfSected children become wheelchair dependent by late teers, it untreated,
Cardiomyopathy can oecur in individuals with OMD after age 10 Years.

Page 7/10
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Treotment :

Supportive (pulmonology and cardiology Follow up, immunisation, phusiotheropy)
and eligibiity for newer therapeuties like eteplersin (this mudation is amenable
1o &xon SI skipping ASO) should be discussed with cost issues and nonovadlabili-
ty through government health care system. Though the long term cutcomes of
treated patients is still awaited,

Inheritance and ROR ¢

The d5s{rophin0paﬂwies are inherited in an X-linked manner. Since mother is
obligate carrier; there is SO% chance oF transmitting the dMD pathogenic vari-
ant in each pregnancy, Sons who inherit the pathogenic variont wil be ofSected;
daughters who inherit the pathogenic variant are carriers and may or may not
develop cardiomuopathy (13).

Option for ot risk members and prenatal diagnosis *
Carrier testing for ot-risk females (WD ond prenadol testing Yor pregnancies at
increased risk are poss'\b!e 0s po&hosenic variont s known.

Cose d:
History and examinadion :
¢ One month-old mole baby presented with poor ery and feeding since birth.
* &/ Sacial weakness, inverted v Shape lips, retrognathia, Slat philtrum, low
set ears.
* generolised hgpo’conia.
* moro’s incomplete, grasp and suck reflex weak .

\nvesﬁgaﬁons :
* SCPK: 148 UL, (N 29-208).
* NCS : normal. Needle gmé; Abnormal spontaneous octivity s/o myotonic
* discharges(reviving engine scund) detected in muscles ot le¥t upper ex-
’cremikg.
* ~TP-PCR- exponsion, shork PCR~ shows expansion of CTE repeads in one al-
lele beyjond the threshoid level of Mo
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Genetic counselling

bilajeral facial weakness, percussion
mystonta

2 |

weak ety since birth, hypotonia weak cry since birth, hypotonia weak cry since birth, hypotonia
Polyhydroamnios, Died day 2 OL Polyhydrosmnios, Died day 2 OL Polyhydroamnios, died day 2 OL 1mih
weak cry since birth. hypotonis
Pelyhydoamnios. Poor feeding

LEGEND

% waak cry since irh, hypotonta
Wl bilateral facial weakness, percussion myotonia

Fami\3 tree.

(‘,ounsei\ins :

Nature and prognosis :

i is o multisystem disorder that afects skeletal and smooth muscle as well as
the eue, heart, endocrine system, and central nervous system. The clinical find-
ings con range from mild to severe,

Treodment
Supportive (monitorins for heart rhythm abnormalities, diabetes, sleep distur-
bances and cataract).

Inheritance and ROR
DM s inherited in an autosomal dominant manner, Since mother is afSect-

ed though with mild manifestations, there is S0% chance of transmitting the

omi enic variant in each pregnancy. More severe monitestations when the
disease is ransmitted ’chrouah he mother is due to anticipation and the in-
erease in the number of CT& repeats.

Option for o risk members and prenatol <:lia5nosis :

Testing for ot-risk members after detailed examination as symptoms may be
subtle and prenatal testing for pregnancies ot increased risk are possible as
pathogenic variant is known,
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o A8 empirical risk of common chromosomal disorders :
S Recurrence for normal
malformation MEYPET | parents of one affected
1000 births

child

Anencephaly Spina. Bifida 4-5 S %
Cardioc malformakion -8 3 - 4%
Cleft lip and cleft palate a 4 -
Cle$t palote alone 0s a-b%

Pﬂlwic stenosis -3 3%
Talipes equinovarus - a - 8%
Diglocation of hip 3-4 3 - 4%

| Hirschsprung disease ol X

H%gmp’comﬁc testing :

ack

* Predictive testing refers to genetic testing in a. healthy high-risk relative
$or . specific later onset monogenic disorder and the mudation in the fomiy
leads 1o the disease or a. considerably high risk for the disease.

* Some use “presymptomadic testing” as a. synonym for “predictive festing.

* Pre- and post-test genetic counselling,

* Psychosociol evaluation and support.
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anmolmeenal@gmail.com

PATTERNS OF INHERITANCE - ctve space -—-

Introduction 00:00:28
Pedigree chart:
A diagram depicting a. family, relationships § the distribution of phenotupes in
them, using standardized symbols,
Hale Female Un:::wn Relelonhipive
Individuat ] O O Shehping ._-mm:-m
inéiidul H 0 o
l:ulllpl:a E] @ @
T [HO s
= 0 a4
i | 4| D | & g0 dc
Pregnancy E @ @
Pioband p/' . p/i. P/. I‘_L, (5 mﬁhuy
Male Female Unfn.:wn ? ?
Pregnancy @ ® ® [j (5 mm
Proband . / . . /v. . /" o ehidhon
Consultand / D /' O D-[O Dl-o
e AL A A ™
‘srmination Adoption
If pruigu:m.y ,,é ,,é, A DT_O [:EO
e | | O | @ ‘
:ctonl:y : é [:Dh] l: ou]
pregnancy G
Garreds donar
® &
Sperm donor Ovum donor
e
(‘,onsansuinﬂy :

¢ Refers 10 the union betiween blood relotives.
* The couple are descendants of o common ancestor.

Page 1/12
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* Common types of consanguinity :
0. and degree : A woman marrying her maternal uncle.
b. 3rd degree : Marriage between first cousin.
* Increased risk of autosomal recessive (AR disorders, since couple tend to be
carriers Yor the same mudodion.
* There is a. doubling of risk (4 to & %) Sor AR disorders among consanguineous

couples, compored to the general population risk of 3+t0 3%

COnsanswnitg @pes :
O O0—0 070
modernal first cousing : Cross Sirst cousing : 3r;i degree.
ard degrea
4o 070 070
uncle niece First cousing Second cousing
and degree. once removed Sth degree.
4th degree.
Types ot inheritance :
NON
MENDELIAN

| Idn;.-;nman-t —
[ mce.,“am _
_—— Mosaicism g
———— Triplet repeat* i

expansion

Page 2/12
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Patterns of inheritance 3

futosomal dominant G: Active space -——

Dp
$5183 Boko
oHol OLoo oL

* Phenotype manifests with one mutant allele.

* vertical transmission from parent to oPspring,
* May also oeCur de-novo.

¢ eoth genders are equally aftected

* Recurrence risk is SO % it inherited,

® Recurrence risk low, it de novo.

Autosomal recessive (AR) :

00

Q0
R

sk Y=X Xe

* Two mutont alleles must be present for phenotype.
® Horizontal transmission.

* goth parents are carriers for the disease.

* Cauriers usually do not manifest.

* @oth genders are equally aftected

* Recurrence risk is dS 4.

Case discussion : _
Case | : Tuberous sclerosis(TSe : AD inheritance).

Ansio%bmm ngopigmnted magules. Shawgreen padeh,
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| HYT Genetics

_.

| ' s
| b4 ¢ OTTD

O_
O U B OO

Bt
1 3kin levions
o carsac mmer

vorioble expressivity of TSc. Reduced penetrorce of TSC.

Cose 3 : Marfan's syndrome (AD) with vertical transmission.

- 07O 70

2

]
8.46yrs
d. cardioc causs
Ians subkuxation, tall sisture and heart
disenss
2 3
i 7 7
I;rss mlu:ﬂm Ink stafire and hewt A
ease, 18y
operated for lens sublixation hmsdtlmw\.tlmnmhm

LEGEND
49 lana subkocation, (il stature end hawt disease

Case 3 : Achondroplasio.
3—3ear—o|d bog
Predominant motor

de\a5 ond short stoture

since birth.

Family history insignificont.
relative mo.crocephala,
rhizomelin, trident hand.

* 0/t gonadal mosaicism
and bab5 also bom with
achondroplasio.

yis
short steture

LEGEND
% shont stature

Achondroplasio.
Note
Reduced penetrance :
An individual with no features of disorder despite being heterozygous for o
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particular gere. Active space --—--

Vorioble expresswn’(B :
1 o troit that is seen in all individuals carrying the mutant gene but is ex-
pressed di‘}%eren’dﬂ among individuals,

Pseudodominance : '
® A condition where a recessive aliele mimics
the pattern of dominant oliele. "
* Implications in genetic counselling,
® Here SO % offected § SO% will be carrier.

X linked recessive :

* Mudtodion is present ona sinsle X éhromosome.

* Diagonal transmission (anight’s move) from carrier mothers to sons,

® Women passing on the trait are termed obligate carriers § may express nil
or mild symptoms (OMD, hemophili).

* Recurrence risk of disease is SO % among sons and SO % daughters are
carriers, it mother is a. carrier.

® Affected male will hove all carrier daughters.

° Can occcur de novo (Risk of recurrence is lowy.

[

:,1\ 5

o
¢ ,,\_,hﬁioﬁ@

X linked recessive,

exomples :
* Dduchenne muscular dgstropha.
¢ Hemophilia A § 8.
* Colour blindness.
* gbPD.

Note ¢
mani#esthg carrier : Female affected in X linked recessive disease.
Obligode carrier : Female with both sibling § 0¥$spring aftected.
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Causes of manifesting carrier :
* Skewed X inactivakion (/).
* Numerical X ehromosome abnomali’cg.
* X owtosome translocation.
* X autosome translocakion.
* Homozygosity for X linked disorder.
* UPD matemal X chromosome,

X linked Dominont :

Mutadion is present on a. s‘msle X chromosome § dominant in nadure.
AfSected mother can transmit disease to both sons § daughters.
Atfected male transmit the disease 4o oll doughters.
Recurrence rigk of disease i SO % from an offected mother.

exomple :
* Vit D resistant rickets.
* Omithine
tmnscarbamglase
TR s
Y linked :
Mutadion is present on Y chromosome.

Only male to mole transmission is observed.
All sons are aftected § all doughters are normol.

00 WO e

TR
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