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Preface

Birth defects account for a significant proportion of perinatal, neonatal and child mortality,
children who survive may have to face varying degree morbidity and disability for the entirg j;
India has largest numbers of infants born with birth defects in the world. This booklet will help.

Parents who have history of some birth defect in their previous child and wap,

a)
understand effect of birth defect on their future pregnancies.

b} Mothers who have a birth defect baby in their womb and want to know about varig
detection and diagnostic methods as well as prognosis & management options available:
deal with the problem of birth defects.

C) Couples who are planning for pregnancy. Both, who have any family history of some bin

defect and those who don't have any such history would be benefitted from this booklet.

This booklet is a part of Ph.D. thesis work of Dr. Alka (Research Scholar, Centre for Public Healt
Panjab University) titled" Devising and validating a counseling protocol for couples reporting:
OBG (Obstetrics and Gynecology) Department of PG, Chandigarh with problems related t

congenital disorders in their children". It was used as a part of an interventional package given tot
couples who had a baby with birth defect.

Feedback and valuable comments of the experts in the field of gynecology, pediatrics, and Pubk
health are welcome for this booklet. We have tried to cover al| the aspects related to birth defed_

Hopefully, the reader gets adequate and sufficient inform ation on the problems faced bythem

The authors express sincere thanks to all the experts, guides and co
formulation of this booklet. A special thanks to Dr. Anupriya, Assista
Pediatrics, PGIMER and Dr. Bharti Sharma, Consultant, NBBD, WH
comments and suggestions. We thank the parents who allowed us
children for the welfare of others. We also thank Century Publications

in the present shape. Support from ICMR th rough SRF grant to Dr Alka
is alsosincerely acknowledged
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Foreword

Maulana Azad Medical College Dr. Suneela Garg
and Associated Lok Nayak Hospital, M.B.B.S., M.D. (Community Medicine)
Govind Ballabh Pant Hospital & Dir. Prof. & Head
Guru Nanak Eye Centrer (Deptt. of Community Medicine)
New Delhi - 110002 Off. : 011-23238187
M. : 9968604242
e-mail : gargsuneela@gmail.com

Every year around 6% of total births are born with birth defects e.g. congenital heart
disease, neural tube defects and Down's syndrome followed by hemoglobinopathies. The
Common risk factors associated with birth defect are genetic factors, maternal conditions
and environmental exposures. Many of them are preventable and effective interventions
are available like pre-conceptional folic acid supplementation, vaccination against rubella,
fortifications of food with micronutrient, management of syphilis and diabetes, controlling
use of toxic chemicals among others. Timely prenatal diagnosis of birth defects is essential,
because in case termination is to be planned in India, this is legally allowed only up to 20

weeks of pregnancy.

Here, it is also important to understand that the nature of genetic diseases is quite
different from infectious diseases. For example, typhoid or cholera occurs when people
consume contaminated from or water; malaria or dengue occurs through mosquito bites,
noncommunicable diseases like cancer of the tongue may occur when tabacco (khaini) is
taken for many years and so on. In contrast, occurrence of birth defects or genetic disorders
would also depend on whom we marry, e.g., like thalassemia, hemophilia, etc. may run in
families. If we know the genetic makeup of parents it is possible ot predict how likely it is
that child will have this disease. Although some tests are available now which help us in
diagnosis of such diseases during pregnancy. Avoidance of consanguineous marriages is on

of the method of their prevention.

This is an easy to follow booklet. It will really help those patients who due to socia-cultural
barriers cannot communicate theirproblems with doctors. This booklet would help those

who are planning pregnancy and have a family history of birth defects or a previous
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Situations a genetic counselor
may have to deal with

Parents may come to a genetic counselor in the following situations -

» H/o CMF in previous pregnancy e.g. Down syndrome
> Family history of some congenital malformation.

H/o still birth

v

» Unexplained neonatal death

» H/o repeated abortions
> H/o Rh incompatibility
> Diagnosed birth defect in present pregnancy (USG shows some defect or

Positive screening test results of dual/triple/quadruple test etc.)

> Diagnosed birth defect in the newborn.

Depending upon the condition a counselor may advise them about various tests available,
their interpretation, risk factors associated with the condition, available treatment options

available and prognosis of the continuation of the pregnancy.




Glossary of terms

Chorionic Villus Sampling

CVS
NT Nuchal Translucency e
NTD Neural Tube Defect T
GD Genetic Defect S
CMF Congenital Malformation DR
HIV Human Immuno Deficiency Virus

NIPT Noninvasive Prenatal Testing

VDRL Venereal Disease Research Laboratory

STI Sexually Transmitted Infection

TPO Thyroid Peroxidase

CHD Congenital Heart Disease

OPD Outdoor Patient Department

POG Period Of Gestation

DNA Deoxy Ribose Nucleic Acid

SSD

Sex Selection Drug
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Prevention And Management of Birth Defects

Marriage is an important event in our society. It helps in the perpetuation of our lineage. A
family is considered to be complete with the arrival of a child.Most couples have a normal

healthy baby some have a baby with birth defect. After marriage, a couple may have
problems like :

» Nothavingachild.

»  Abortion may occur in approximately 15 to 20% of pregnancies.

»  Some cases are diagnosed with birth defect in womb.

» Insome cases, pregnancy continues up to the 9th month, but sometimes serious
problems (birth defect) ** arises, and a dead baby may be born (still birth) due to
anencephaly (no head is formed), spina bifida (gap in back bone).

»  Sometimes the baby may die within hours or days, e.g., congenital heart defect
(baby turns blue).

»  Insome cases,baby survives for a month or years e.g. cleft lip/cleft palate (splitin
lips or taloo).

» Inothercases, child survives for along time with treatment e.g. thalassemia.

»  Others survive for variable periods but the quality of life is seriously compromised
whereasin othersitaffectsless, e.g., Down's syndrome (mental retardation).

| Minor | | | Major |
Minor not J ; l .
apparently Hana_’fcapped Still birth
Completely harmful defects life ! Sterility/
healthy Infertifity
bab Neonatal death
i 4 ! :
due to serious
May live with occult birth defect
defect appearing in v o
¥ specific circumstances Abortion
May live full life with v
obvious defect

Gross defect-child may live for
few years (skeletal defects)

Spectrum showing impact of congenital disorders
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Understanding congenital disorders and related terms

' in itself a variety of conditions.
Congenital disorders is a broad category that '“CIUCfIES i 5. The
word congenital means'since birth' and "disorders" means a group ot diseases.

The terms congenital physical anomaly, congenital malformation, birth defects or Bene;
disorders are oftenused inte rchangably. However, they have different meanings.

Congenital physical anomaly:it refers to abnormality of structure of a body part” ¢4
curvatures of 5" finger (clinodactyly).

Congenital malformation: It is a congenital physical anomaly that is harmful, ie,;
structural defect perceived as a problem,

 Birth defect : It happens while a baby is developing in the mother's body. It is recognizeds
pirth. Itissignificant enough to be considered as a problem,.e.g, cleft lip, cleft palate.

in our genes, &
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Prevention And Management of Birth Defects

girth defects may be fatal (causing death) or non-fatal (does not cause death). Anencephaly
i a serious birth defect in which a baby is born without parts of the brain and skull. It is a
type of neural tube defect (NTD). Syndactyly (wherein two or more digits are fused

together, like HRITHIK) is nonfatal.
girth defects can be grouped in to Major/Minor and Structural /Functional related defects.

major defects- They can have a serious, adverse effect on the physical health,
development, or functional ability of the baby, e.g., congenital cardiac defects. There are 8
externally visible major birth defects e.g. neural tube defect including microcephaly,
orofacial defects (cleft lip/cleft palate), talipes equinovarus, club foot), limb reduction
defects, hypospadiasis, exomphalos/omphalocele, gastrochisis, imperforate anus.

Minor defects- These include the minor variations of normal morphological features of
little or no known medical, surgical, or cosmetic significance. But they can have significant
psychological impact e.g. Preauricular tags, low-set ears, single transverse palmar crease

etc.

There are two other main categories of birth defects.

These are related to a problem with body part or body structure. In short in this a specific
body partis defective.

Examples - Cleft lip or cleft palate, heart defects such as hole of heart, Abnormal limbs such
as a clubfoot, Neural anomalies such as spina bifida, and problems related to the growth

and development of the brain and spinal cord.

Absenigr:grﬂfﬂﬂf Right foot CTEV | Cleft palate | Spinal diastasis
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Prevention And Management of Birth Defects

._ mmplas of L
What ha ens |!‘I thl hl
hl rth’ d mm FP s rth defect . i
.-—-'"""_'_
cleft lip and cleft Openlngs or sp!uts in the roof of the mouth and lip.
palate
-.--T-.-_ o
spina bifida A birth defect in which a developing baby's spinal cord
fails to develop properly.
Club foot A birth defect in which the foot is twisted out of shape or

position.

Phenylketonuria

A birth defect that causes an amino acid called phenylalanine
to build up in the body.

Cystic fibrosis

An inherited life-threatening disorder that damages the lungs
and digestive system.

Huntington's disease

A condition in which nerve cells in the brain break down
over time.

Duchenne muscular
dystrophy

A disorder of progressive muscular weakness manifests in
children, typically in boys.

Sickle cell anemia

A group of disorders that alters shape of red blood cells.

Hemophilia A disorder in which blood doesn't clot normally and
bleeding in joints occurs (especially in boys)
Thalassemia A blood disorder involving lower than normal amounts of an

oxygen carrying protein, requiring blood transfusion.
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- Prevention And Management of Birth Defects

Late Bollywood actress Madhubala suffered from congenital heart disease. She had a
Ventricular Septal Defect (VSD), a disorder referred toasa “holeinthe heart.” Atthetime
of her birth, there was no effective treatment available for VSD. If this would have been
available she would have lived to celebrate her 80th birthday today with us. Bollywood star
Hrithik Roshan has an unusual thumb: he has two thumbs on his right hand - and it concerns
a rather complex combination of abnormalities: 'polydactyly’ (= extra digits) + 'syndactyly’
(= fused digits).In her recent post on facebook, actress Celina Jaitley on September 10, had

talked about her twins and their birth. She revealed the bitter news of having to lose one
child dueto a congenital heart defect.

it ariin s
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Having child with a birth defect impacts various spheres of life
of children as well as family.Birth defects may lead to
mental,social,medical, family problems due to long term
suffering for the patient.

parents of children who have birth defects face unique
challenges and they desire to make life better for their kids.
They need psychological support.

They also want to understand the way that can help them to prevent birth defects in their
future children. Some of the challenges parents face involve communication with
healthcare professionals.

There are also quality of life issues. The treatment of some genetic disorders or birth defect
scan be quite expensive and require government support or other sources of funding in

selected cases.
Impact of birth defects
[ |
Minor birth defects have a Those “fhﬂ SUWW_E may
little impact on quality of - have w{tsual, auditory,
i lie, but may cause great . ph“,f'smal or mental
: psychological impact for Serious(major) birth disability requiring extra
i child as well as family. defects can lead to care and rehabilitation.
o death

Pg|9

e ——— e —— e e e e S L L SR M T Al EA S o i e e T



Why do birth defects occur? \

T el 50 B »,-,“‘ﬂ‘-! s 1 _r%_ CLHE s
~ Why do birth' defectsfnccur?

it S e e e Y S

“HE is the one who shapes you in the womb as He Wills -Quran”

Every culture views life experiences differently; therefore, each ethnic or racjg) Broupy,
different beliefs and theories of causation of iliness. Many of the nonmedical cayses of b
defects are attributed to maternal impressions, something the pregnant woman ‘h*nks
sees e.g. a child born with microcephaly or anencephaly is the result of his/her Mot
looking at a monkey during the pregnancy. Some believe that a cleft lip is caused by 100;;1
at or eating a rabbit, hence the name"hare- lip".

Some cultural groups believe persons with su pernatural powers can also cayse biry
defects. In some cultures, individuals may feel that a family is "given" a child with a disorg:
as a punishment by God for parental sin. The "evil eye, is a force that gets much recogpjj,
in many cultures for being the determinant of bad fortune, including birth defects.

There are many other examples of superstitions such as :the effect of the moon, speciai;
lunar eclipse causes cleft lip or palate, spina bifida can result from eating potato eyesduri;
pregnancy, eating chilipeppersin pregnancy may cause blindnessin the fetus.

As per medical sciences the birth defects can be due to many factors, However, the ex:
causes of certain birth defects are often unknown.

lack of folic acid
intake

A combination of
these factors

lifestyle choices
and behaviors

Infections during
pregnancy

Exposure to certain
medications and
chemicals

Pg|10
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_Causative Factors

: be i
girth defects may be caused by genetics or by environmental factors or a combination of

poth. In certain disease genetic element is so overwhelming that it expresses itself
I

pﬂ;ﬁictabw without any need of environmental challenge

Genetic (Hereditary)

The mother or father may pass on genetic abnormalities to a babyThese defects are caused
by mutations or consanguinity and are unpreventable. There are three categories of
genetic disorders: chromosomal disorders, multi-factorial inheritance and single-gene
disorders.

Mutation

it means abnormality in the gene, leading to disease. It also includes the new mutations in
one of the germ cells that gave rise to the fetus.

Consanguinity

. ) 1
This refers marriage among close blood [ Famity istoryfor genetc ssease

relatives such as first cousins and uncle- POSITIVE NEGHIVE

niece marriages. Endogamy (practice of

) Diagnosis Diagnosis not known Carier s e
marrying within relatives/cousins or a m"‘m diseas ingommunity
specific social group, class or ethnic gy specaist 'A‘
group) should be avoided and exogamy | Refer lo specialstfor 'E,E iy

. " . dditional risk a3 nt
should be preferred. Such marriages Tesiroforearesats : e e

increase the probability of mating Posiive  Negative

b - T

etween two individual heterozygotes 1 ¢ Rkktohave

fo i risk for first cousin  affected couple for
r the same recessive gene. The o et

offspring of consanguineous parents (@nbe2s%)  (canbedS%)

are at a risk of many diseases like

cancer, mental disorders, beta thalassemia, hypertension, hearing deficit, and leukemia,
diabetes mellitus, and epilepsy, congenital heart diseases. The practice of preferential
cousin marriages has been recorded as a characteristic feature of Muslims; in Some Hindu

groups too and among the Gujjars also.

Pg|1l
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Causative Factors

Environmental

Advanced maternal age

Risk of having a baby born with congenital malformations increases with increggg in g
' Be i
mother. e.g. Down's syndrome (Age affects quality of spermand ovum). b

Alcohol use

Consumption of alcohol by the mother during pregnancy can cause many birth 4 Efﬁttsgg
heart disease, brain damage, kidney abnormality, behavioral and cognitive disorder e
hyperactivity including difficulties with learning and memory.

Paternal smoking

Smoking prior to conception can lead to some mutation in DNA of the parent. Hence they
may be anincreased risk of passing congenital abnormality in the offspring.

Maternal obesity

Obesity has been found to be linked with an increased risk of certain types of birth defec
This may include neural tube defects, shoulder dystocia, Macrosomia.

Toxicsubstances

Toxic substances that can cause congenital disorders are

l called "teratogens". These may include usage of certain drugs

or exposure to many environmental toxins during pregnancy.

Examples-intake of valpoic acid by pregnant lady in the first

trimester may lead to heart defects, cleft lip, or a neural tube

defect (an opening in the baby's spine or brain). Other

examples may include use of Phenytoin (in epileptic women)

.-and thalidomide (used to treat morning sickness during
T p¢gnanw1. Even a single dose caused severe birth defects in '

: ,’_:...lﬁrst trimester, including amelia (absence of limbs) e M ti:

i_._;_rphummelia (short limbs), incomplete or absent bone growth’ Eﬁ:‘: :h::;{;miade

- earand eye abnormalities, congenital heart defects, :

in pregnancy for
multiple myeloma

et

Pol12
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& rubella during 5-10 weeks of development (th
st in the eyes. It can also cause abnorm

] alitie :
(ometimes the teeth also. Other infectious agents s of the internal ear, heart, and

i ma e
toxoplasmosis, etc. Y be syphilis, herpes simplex virus,

Radiation

Excessive exposure to radiations can be harmful for both the motherand h

The mutations caused in the DNA by radiations can lead to birth defects eer ”"t:‘m _l-"ah}'-
height, mental retardation, small head size and retarded brain developm:trj]:m?n:
well-known harmful environmental radiation hazards is Chernobyl disa:ster(‘er:actt;
Exp[gsinn) that occurred in Pripyat, Ukrainian SSR, Soviet Union on April 26, 1986.

According to the Chernobyl Children International (CCl) lives of millions have been affected
2nd many have been found to suffer from congenital heart defects and other disabilities

too.

Lack of nutrients

Lack of folic acid in the diet of a mother can cause neu ral tube defect (NTD)and Spina bifida.

5 microgram of folic acid, before the pregnancy and till 12 weeks of pregnancy can helpin

prevention of some birth defect.

Unknown or multifactorial

Approximately 65% of the birth defects have no known cause. This shows their random

occurrence regardless of maternal living conditions.

Pg|13
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Cousative Factors
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= e Effect \
Chemical Source
.t or occupational Frema:ature d;ivem\
Lead Lead-based paint abartion/ miscarriage .
exposure birth weight Nreunamgh:al:IH
damage, DEVE|meenta| 7
delays
b
: Effects fetal nervous 4
Methyl Mercury | Fish and seafood s :
It
2 e b d
Pesticides Unwashed vegetables and fruits, ln-:}reases Ve e OF birt
contaminated water defects
S t!
Toluene Shoemaking, painting, printing, Increased risk of flbortion n
Varnishes, gasoline, glues. and low birth weight.
L
Carbon monoxide | Gas fumes, automobile and Low birth weight and h
industrial exhaust, cigarette smoke | premature delivery. i
F
Organic solvents Ai;ohols, paint and paint thinners, | Spina bifida, heart defects, {
nail polish removers, paints, varnish clubfoot, and deafness )
removers -
e I:"II-.IS:'tmgm':’I'Iic applications, Increased risk of }
si inti :
Screen printing, and dyes, miscarriage
" | chlotine Chlorinated drinki
rinki
e . Ng water Increased risk of
miscarriage and poor fetd
growth.
L -
\ ol




Prevention And Management of Birth Defects

_ During Pregnancy

.'_If_‘ AT - P bt

Jse of desi —~dwai during pregnancy to ensure birth of a baby boy is an important cause of
yirth defect: Consumption of indigenous medicines used for sex selection, also known as
selection Drugs (SSD) during the first trimester of pregnancy is prevalent in certain

Sex
northern pa rts of the country.

t is important to note that SSDs are consumed during the most critical period of
gevelopment of the embryo, i.e., first trimester of pregnancy to have a male baby.
consumption of such drugs is dangerous and detrimental to the growth and development
of the embryo. These contain phytoestrogens and testosterone. Shivlingi & majuphal are
the herbs used for such purpose. These are often sold in tablet or powder forms. Often
mothers in law or other relatives force the pregnant women to take such medicines to get a

son.
Use of such medicines may lead to an unfortunate situation, where the baby is born which
looks like male (external genitals male, but actually itis a hermaphroditei.e. a hijra. So there

isno benefit (rather harm).

Research from PGIMER, Chandigarh by Dr. Sutapa, Dr. Chinmayea and Dr. Amarjeet Singh
(School of Public Health) revealed that more than 90% of the women were aware of the
availability of SSDs. Fifty (45.5%) of them reported to have used these drugs. Use rate of
$SDs was significantly more in women who gave birth to a child with birth defect as

tompared to those who didn't.

Pg|15




What to do if Parents have a baby with congenital disorder

s immediate neonatal screening e.g. In baby
aundice & kernicterus may appear, affected infany, arﬂ
arly management may helpachildtg 1Ead:
d early will have dealyed speech, as chig
y are following two situtions that arise whe,,

Every child born with birth defect need
with G6PD deficiency, neonatal ]
monitored for several weeks for bilirubin level.E
better life. e.g. a baby born deaf if not diagnos€
wont be able to hear to learn to speak. The
couple already hasa child with birth defect.

Whattodain preconceptional phase? Whatto doinantenatal phase?

preconceptional phase-Before planning pregnancy parents should go for preconception;
counseling. During this the risk factors will be assesed and the tests required to confirmthe
diagnosis of birth defect in child will be done through neonatal screening. They may b
referred to geneticist in pediatrics for diagnosis. €.8 If a couple already has a child tha
represents features of down syndrome, karyotyping is must to confirm the diagnosis before
planning for next pregnancy. Although neonatal screening generally plays a smaller role
than antenatal screening, stillit provides animportant opportunity to identify birth defects

 earlyin the neonatal period. This way parents may be able to seek therapy or surgery fo

Karyotyping Report of Father Karyotyping Report of Mother _j

Karyotyping on Blood Samples Karyotyping on Blood Samples __i
.30 Estimated Band Resclution : 450 || No. of Cells Counted .30 Estimated Band Resolution =

| Number of cells Karyotyped : 05 Banding Method : 616
— — — e ———
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Preventi
ntion And Management of Birth Defects

id early 1" e Ea; I;':t:dda: p:tupfiate treatment can prevent or reduce so
d-ﬁzhliﬂﬂ sequelae ot ol \ e e. s. For neonates born in hospitals, screenin ':e o
fore theY |eave. Even wnhen little can be done to help the infant, acc ¥ .ﬂruld occur
alert parents to the risks they may face in future pre'g N n':li'zze diagnosis of

it defects "

i se a co
patal phasé In casé uple has not gone for genetic counseling in preconceptional
_ na
e then In antenatal stage both neonatal screening and antenatal care/geneti
Ic

muﬂSEling toruleoutany CMFismust.

e.gﬁff"’“ple already hasaa thalasemic child then at 11-13 week current pregnancy the
aread‘c’is‘-"dm go for chorionic villi sampling (CVS) to confirm the same in fetus. If neede:
referredto a genetic counselor. Depending upon the gestatonal age they are

thay are also
ide regarding fate of fetus.( MTP/ Continautionof pregnancy).

aduisedtodec

ﬁeneticcuunseicr will help them to understand the

Available screening tests, diagnostic methods, and options for preventing or

treating birth defects.

. Limitations of screening tests are explained, along with the goal of identifying high-

risk pregnancies.
. Results of the screening process and answers their questions, Those who had a
positive screening test will be provided information on the diagnosis, etiology,

| prognosis, and consequences.

+ Impactof that birth defect on baby's health.

+ Educate them about reproductive choices, there by allowing them to make free and

informed decisions.

» Riskofhaving a babywithbirth defect in the next pregnancy.

Pg|17
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is of Birth Defects

1 jagnos
|nvestigations Available for petection and Diag \

£ g g
B

detected during pregnancy with early screen;
& H 1"
dical termination of preganancy (before 20y, ks
&

defects thatcan be

hance for mé
20 weeks MTP cannot be done as per PCPNDT ay
In

be followed. Prognostication shoy
ly informed about the diagnosis. They must be giv:
institutional delivery e.g. in cas:au:

There are many birth

Timely detectioncan giveac

). Butifitis detected after

of pregnnacy
ry approach should

India. At thistime a multidisciplina
be done. Parents must be complete
psvchnlogical support and should be motivated for
diagnosed CHD if a baby is delivered at @ tertiary care hospital ,immediately baby may b,

given cardiology care because he may needapacemaker.

rth defect somehow misses these detection tests

if a antenatal women who is at risk for bi
these tests does not give 100% surity of

baby may be born with a birth defect. However
 detection of all the birth defects some birth defects can only be diagnosed after birth of the

~ baby.

Screening test

With early Prenatal Screening & detection itis possible to diagnose a birth defect as earlyas

s

» . Forwhomare prenatal screening tests recommended? _]
,Th_ese are recommended for all expectant mothers |
|

> i :
How are screening tests performed for genetic disorders?

: Bﬂth II'WHSiVE‘ and nonin\ra 'V te t I |
» !
Sive (Ultl'asunﬂgraph\f} sts are a‘ﬂ'a“able fﬂr hE sC eeni E |

These clearly distingui

o p T e guish between indi

- thosewhoarenot. ween individuals who are at risk for the condition and |
|

- Whathappensif screening tests show that th
Positive test results usually indi il ¥ Broklam? |
disorder. This leads to yindicate a higher chance of havi i |
This lea consideration of further diagnosti A parHalargene |
IC tests |
¥ |
P

) inations or other procedures, &€




a6
ing of populations identifi -
. screening 1es clinically normal indiui
Individuals who h
ave

ngetl . ’ .
gen’ esassotlﬂtecl Wlthda birth defect or who are at high risk of Producing offs
i t i En i . " 0 rin .
defect. It aims 10 tify as many affected Individuals as possible. b g

irth
abi" indivi Eak ut screeni
sloné does not detect all individuals at high risk. Diagnosis usually follows a pc:sit:'ng
: ive
screemngtest.

ostic tests are usually recommended when a screening test has shown an increased
ase
defect. These are the tests that definitively identify a defect if present e g

igkof a birth :
| abnormality (aneuploidy), genetic mutation (Sickle cell), etc

mmmosoma

_,..--'---—-__
% For whom are prenatal diagnostic tests recommended?

When a screening test is positive and also when couples already have a child with
genetic disorder (e.g. previous baby with down syndrome) that increase the risk of
having a baby with certain birth defects.

» How are diagnostic tests for genetic disorders performed?
Diagnostic tests are done on the cells obtained from the fetus (amniocentesis or

chorionic villus sampling (CVS)). These cells are analyzed using different techniques,

e.g, Karyotyping
» What happens if diagnostic tests show that there is a problem?

If a diagnostic test shows a positive result, a multidisciplinary approach helps in

making choices and considering the available option.

——

List of various tests
Screening test Diagnostictests

U Chorionic villus sampling

Thalassemia Screening
. Amniocentesis

. ThyroidScreening
_N‘_’Chai Translucency (NT& NB Scan) +USG
UalMarker+ UGG

IR

Pg| 19
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: : i irth Defects
Investigations Available for Detection and Diagnosis of Birt £

. Triple Screen/Quadruple Screening,
. NIPT
Thyroid Screening

Thyroid problem can harm the baby as well as the motffer in P"Efr:‘a”‘f;- :”””B Pregnan,
two pregnancy related hormones HCG and oestrogen increase thyroid hormone leve
blood. It is critical for normal development of brain and nervous system of the fetyg. Dy
first trimester, supply of thyroid hormone to fetus is throug_h placenta of T“'_Dther. By
thyroid begins to function at its own after 12 weeks of gest‘ataon.Hypothyrc?:dfsm resul
misscarriage, preterm births (in 7" or 8" month), intrauterine growth I:EStrIC‘tIOn_ ang
death inside uterus, problem with breathing or heart beat and increased pey;
mortality.

lsiy
Fin
by;
tsiy
fety
Naty

Pregnancy specific and trimester specific reference levels for TSH are as : Ist trimester_uil_
2.5mlU/l; lind trimester - 0.2-3mIU/I; llird trimester - 0.3-3mIU/I. venous bloog sample;
should be taken with other antenatal care (ANC) investigationsin asingle sitting

Thalassemia Screening

All the antenatal mothers are advised for thalassemia screening through g
electrophoresis between 10-12 weeks of pregnancy. If the result of the test is Positive, they
the partner is advised to go for thalassemia screening. If the result of test is negative, then
nothing is to be done. But if the result comes out to be positive in both the partners,;
diagnostictest (Chorionic villus sampling)is done to confirm thalassemiain fetus.

If the baby is affected by alphathalassemia major, couple is advised to go for MTP. Thetime

for undergoing the test s crucial because if the fetus turns out to be thalassaemic, MTPhas |
tobe done within 20 weeks of pregnancy. !

Fitst trimester screening for birth defects

e e e o Rt it

First trimester screening includes a test of pregnant women's blood and an ultrasount

usually performed togetherat 11-13* weeks of pregnancy.
Nuchal translucency/ Nuchal bone (NT/NB ) scan I

result,whereasa value greater than 3.5 indicat®
trisomy 18, congenital heart defects, other gen’

_——_d’/l -_.__-_‘

Pol2n o
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Preve,
// ntion And Management of Birth Defects
dramES} Results can be obtained the same g5
sassessed inrelationtothe period of pregnancy,

Y. The measureq value of NT on USG scan

pdvanta ges-Safe, Non-invasive.

Disadﬂntages-tt detects only 80% of Down's syn o

Dual Marker (for 2 factors)

This test is performed on maternal blood sample. It detects free HCG and PAPP-A level in

the blood. In first trimester, it identifies pregnancies that have a high risk of having babies

with chromosomal abnormalities e.g. Trisomy 21 (Down's syndrome), Trisomy 13 (Patau

syndrome),Trisomy 18 (Edwards syndrome). It is not a diagnostic test, hence it only
identifies the risk of the baby being affected.

"2nd trimester screening for birth defects

2* trimester scrrening includes blood test (triple test, quadruple test), uitrasonography {

level2USG) and if required ECHO.

| Triple test (for 3 factors)

- is performed between 15 to 20 weeks of pregnancy. In this test blood sample is taken




o i
i

Investigations Available for Detection and Diagnosis of Birth Defects

from mother, it measures level of AFP, HCG, Estriol.It can detect NTD, spina bjfig \trisg

21(Down syndrome), trisomy 18 (Edward's syndrome) or other types of chromo
Omy

abnormalities.
AFP: a protein that is produced by the fetus.

HCG: a hormone produced within the placenta.
Estriol: an estrogen produced by both the fetus and the placenta.

Triple test has a 70% sensitivity and 5% false-positive rate.

The quadruple test (for 4 factors)

This test is performed between 16 to 18 weeks of pregnancy. This test is similar to tripje
test. Only difference is that it tests inhibin-A(a protein produced by the placent; ang
ovaries) in additional to other factors of triple test. This test can detect trisomy 21 ang
trisomy 18 and neural tube defects. Report of the test usually comes in 2-3 days,|t can
predict about 85% of open neural tube defects, problems with the development of the
baby's brain and spinal cord. It predicts about 80% of fetuses with Down syndrome |

women over age 35 and about 75% in younger women.

QUADUPLE TEST

Maternal scroen (Quadupie togt) 2 Ad timestor best (14 to 22.6 wooks) HCG-bota, AFP, uE3, Inhibin A
IHVESTIGATION ) DBSERVED VALUE

AFP-Alpha Fato Protain 55.4 IUfmL
(CMLa)

Bets HCG (Total) arsio miUimL
(CLiA)

E3, unconjugsated Estriol 0.8 ngimL
{CLLAY
Inhibin A
(CLLA) 3n.z imL

Risk factor calculated by Prisca 5

Disorder I
nsomy-21 IConfirmatory tosts needed undor
Hoclor's advise

: !

8 1100 for all age groups { pvel-ill Ultrasound needed for '
MoM< or=0.65. onfirmation

G MoM< pr=0,36
MoM = pr=0 4
[Bpen Neural Tube Defect JAFF MoM sbove 2.5 Scan of Rachis recommended
_—ﬂ'-d
Level 2 Scan

4 ‘o - cidett?
Thisisanon invasive procedure (withoutinserting any instrumentinsicé

Pg|22



Preventiq
// nAndMﬂnagemEntofﬂ'
s 8 performed at around 18-27 il Irth Defects

Uadﬂ;naiﬂf physical defects in the brain ang gp;r -
ATIFFAscan (Targeted Imaging for Feta ﬁnnn-:
 scan- It involves a detailed Scanning ang

ii,ﬂfg:;]
maly

jﬂoarmalities‘ It can be a 3-dimensional scan or 4 —g;
n

; re noninvasive a i )
ﬁd'ﬂ"tage L nd have minimal risk forany com plicati
ontothe fetus or

mother:

jidvantage - Unnecessary USG can put unnecessary exposure to ragia
lation.

| Some of the Problem detectable by USG

o

' |spina bifida Open spinal cord

Anencephaly Absence of the top of the head
Hydrocephalus Excess fluid within the brain

Major congenital heart problems

Some defect in heart

| |Diaphragmatic hernia

A defect in the muscle which separates the chest
and abdomen

Bromphalos/gastroschisis Defects of the abdominal wall
Major kidney problems Missing or abnormal kidneys
‘-\-\._'_|__

Wajor limb abnormalities Missing or abnormal limbs

Spasticity

May be associated with heart and bowel

problems///_——-

e o e

Pg|23
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Investigations Available for Detection and Diagnosis of Birth Defects

oo

Faotal lnce snen in profie vees

Both erbs, nose end mouth appeared romal
100 1.1 am

DOD 11 om

Tharax

Mo intre Thorecic Mais e

Haart sppesrs in e mid poslion.

Four chamber vew Rormal wm“'mumvm
This is o basic gxaminaiion of heert scconding it tha

Abdomen blndoar saan batwes
Stomech weusized. m-nndnhmi“”“mmw wvidence of
porial vein & the stomach. Normal bowsl patier spproprists kor e i

—“-_ .7 mum soen below the isft hemidizphragm Bksty | the splesn.

Kus
Kidrys & bindder sppessred normal.

Extromitiss pastation.
A3 fetal long bones visusiized snd sppesr normal for the period of

teal ronmal
MmummMMhMauuﬁmmm

Impression

2021 weeks showing bnira abdominal calclfic focus,
S e i
mo offvir gross

Uterus showing invamursl ¥ 10 em wntwrior wail.
Shirins sriey Shoming st . % malsuals ToAca

ULTRASONOGRAPHY 3D/ADSCAN

. Fetal echocardiography is a test similar to an ultrasound. It may be adyiseq i
conditions where an Unborn child is at risk for a heart abnormality or other disorder
or Couple already have a child with a heart condition, Mother has b een exposeqt,
medications that can cause heart defects( e.g.epilepsy treatment drugs),Medicy
conditions(including rubella, type 1 diabetes, lupus, or phenylketonuriaetc),

. Non invasive prenatal testing (NIPT) - In addition to above tests, NIPT (if required)
canbe performedin first trimester or second trimester.

Non invasive prenatal testing (NIPT)

This is done at 10-22 weeks of Pregnancy, Blood sample of mother is sent to Iaboraton'é
where it tests small amount of DNA of baby that is naturally found in blood of mother. fti
performed for Down syndrome, trisomy 18, and hemophilia. This is a screening test f
result of the test js positive, amniocentesis (diagnostictest] isdone to confirm the results. |

|

Advantage-Detection rate for Down syndrome s better than other test

Disa :
dvantage: It does not detect many chromosomal| abnormalities.

Pg|24
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 Diagnostic tasts™

§

onic villus sampling(CVS)

chor
th th

 doneé petween 10 -13" weeks of Pregnancy. In this test, with the he

5 2 ¢aken from chorionic villi (placenta tissue) of the growin

5 o |aboratory for the test e.g. karyotyping or enzyme ana|
§$ imate timing for resultis 1-2 weeks for karyotypingand 1-2

Ip of a needle
g fetus. Then the sample

ysis for Down syndrome.
days for FISH Test.

g‘,_.5_.1u=_-l|:as in early diagnosis and timely intervention.

pdvantd
pisadvant

ges-Pracedu rerelated loss rateis< 1%,

Amniocentesis

Iﬂ'miocentesis

tis done between 15-20 weeks of pregnancy. In this test sample is taken from amniotic
P Present around the growing fetus. Ultrasound is used to help doctors to show location
baby and placenta so that needle could be inserted safely to the right place. Then the
?‘“Ple Is sent to laboratory for the test, e.g. karyotyping for trisomy 18. Approximate
“Mingfor resylt is 2 weeks for karyotyping and 1-2 days for FISH Test.

) G i i r.
Advantages— helpsin early diagnosis and timely intervention.itis relatively safe

: |ativel
" Disadvantages —procedure-related loss rate is approximately 0.11%. Relatvel

late diagnosis,

P

D | 75



Investigations Available for Detection and Diagnosis of Birth Defects

Indications of diagnostic tests- Amniocentesis or CVS is typically offered for Pregnancj,,
increased risk for chromosomal abnormalities risks.

» Couple already having a baby with down syndrome.

»  Anygenetic disorder history e.g. both the parents are carrier of thalasemia the, cy

a must for fetus.

Routine Investigations During Pregnancy

Always try to have a planned pregnancy, so that early screening could be done andfulicaad

can be done timely. After concieving there are specific routine tests must be followeg bys

pregnantwomen.

Preconceptional-Before planning preganncy every women should be screened for sexualy
transmitted infections (HIV/VDRL), Rubella and any other medical conditions
(diabetes/thyroid). Beside this complete haemogram / blood group (Rh type)/ should p;
done. if a women it at risk for having a birth defect baby she must go for genetic screening
e.g. thalassemia screening, karyotyping(both the partners). '

Antenatal-After missed period, a urine or blood test can be performed to confim

l UPT positive I

pregnancy.

l 1st trimester |

determine the
pregnancy sac, size
(heartbeat) of the fetus

7-8 weeks: An early ultrasound to
location of the

l 2™ trimester |

and vitality Lo

15-20 weeks : triple test
16-18 weeks: Quadruple

At 10 weeks: - Routine Tests:
Blood count, fasting glucose, urine
r.ulturu,_ blood type (and RH
_nntihocl!es l%vgl ilf, negative), rubella
antibodies, VDRL, HBsAG

H!V_.tast and an
1113 weeks :
dharker +USG
Ease of +ve

NT/NB Scan & dual

screening test
Cvs

s

18-20 weeks: Level 2
scan
in case of +ve screening
test
15-20 week:
amniocentesis :

7

‘ 3rd trimester I

24-36 week : Glucose
tolerance test, blood
count and RH antibody
levels for those with
negative blood type
and urine culture or an
USG may be repaeted.

i




spesiﬁc tests done in WOomen Who ar

With birgp, de

G S (N e ec 0 i
- "%;Apﬂmimi!tﬁ'qpst S bah'es
InPONRS/)| Outsisde(rery|  Testi
Hemﬂglobin[ 50 (appx.) [150 {appx.)
Hb) ;
" 100(appx.) 280(appx.) p in _
Yroid dj
;r_____— 350(appx.) 1050(appx.) N
=]
ctrophore diseace L EteCt HBS( sickiacap
Ele ISease),bloog disord 5
§is thalassaemi, ®s such as beta
~ L(syphili [50 17 and hemoglobin ¢
yoRL(Syphili [50(appx.) O(appx.) m
g a sexually transriritt:rg {‘]'tfiE e Patient has,
€d infectj
| e.8.Syphilis on T
pual Screen  [Not available[2400(appx.) Dual marker( Bloog test for HCg
PAPP-A)+ NT e
For Down'’s syndrome
Triple screen (Not available|AFP-900(appx.) |Blood test for AFP, hCG, andestriol to
HCG-775(appx.) |detect Down syndrome, Trisomy 18,
\SSTRFD L- Neural tube defects etc.
50(appx.)
quad screen |Not availableINHIBIN A - Blood test (measures AFP, hCG, estriol,
2100(appx.) and inhibin-A)for Down syndrome,
Trisomy 18, NTDetc.
level 2 scan  [100/- 1800(apprx.) Detects certain birth defects in baby.
NIPT Not available[25,000(appx.) it tests small amm:mt of DNA of baby ;hat
is naturally found in blood of mother for
Down syndrome, trisomy 18, and
hemophilia

R o e e o
. T — i horionic villi of the
& i typing- Sample is taken from ¢ e
| e fir;gﬂ¥sl grx ) |growing fetus. and sent to Iabnra:er\r o
FIE:H L the test e.g. karyotyping or enzy
13 gg-g(appx ) analysis for Down syndrome.
mniotic fluid
Amnio : ey Sample is taken from amr e 8
g enteNot available [Karyotyping \ |oresent il the Efﬂ‘f";fi :el&
12,000(apprx. i o Rt
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) - anosis of Birth Def
Investigations Available for petection and Diag"
testing

sues of P"e"ata'

giseitherto continue or terminate the pregnapn,

tin
after prenatal tes
nabout the tests done.

. Theoptionleft

. Ppatientmusthave complete informatio

« Confidentiality should be respected.

Informed consent must be taken.

s for birth defect whether it is lethal ( can cause deat
t inIndia after20 weeks MTP isnot allowed. E.g.in2a recent news it was heardt,

ornot, .

the courtdeclinedawoman’s pleatoabort her 26 week old fetus detected with Dowp,

syndrome. The court denied the plea by saying that the fetus poses no danger toth,
 man's ife, The child with this syndrome is RO 33 seriously handicapped as ittot

After confirmation of diagnosi

terminated.

T dafectafar defwery (i child)

bl ,._,_'._.'.._._._-..a-.-wf.-»-s-—'&-‘-in

Certain birth defects are diagnosed only after the birth of baby. Early neonatal screening
the birth defect is seen immediately at birth (clut

plays aimportant rolein this. Sometimes,
foot). In other cases birth defects might not be diagnosed until later in life (heart defect).

Whenever there is a health problemin a child, the doctor/nurse may look for birth defects

by taking a medical and family history by asking questions. Doing a physical examination|
anomaly detection ) and sometimes recommending further tests (biochemical scrreening]

may also be beneficial.

If the diagnosis is still uncertain, they might refer the child to a bigger hospital where:
specialist in birth defects and genetics can deal with the patient. An exact diagnosis may no
be made immediately because it takes time for further testing. Moreover there are maf
unknown causes which make diagnosis difficult.

For PKU i e
» congenital hypothyroidism, and other inherited metabolic defects, neonatd

. screening i i
g is only option. It allows early dietary intervention for PKU and thyrof

replacem idi
ent therapy for hypothyroidism, both of which are critical to avoid men”

retardation. Neonatal di i .
diagnosis of congenital hip dislocation provides the best chancé fo

i
his disorder through noninvasive techniques

__.__--"""/
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fow to Deal with Biryy, puzo——
the Confirmatiop f pyicets after

i T ,l'-le."‘

il pirth defects are perm-ane ntorequally debilitating, some -
geatment; surgery, or therapll?s. However due to their disabling
geate? need for Iifelo.n.g medical and supportive care for affecte
quire VerY ittle additional expense to take proper care of the
pensive medical equipment, extended hospitalization of repe
mgdicatiOH-ThiS puts a lot of burden on the familyThese also ¢
| ues, €.8. stigmatization.

re curable through early
ature, some birth defects
d child. Certain conditions
child.Others may require
ated surgeries, or regular
reate various other social

e first thing that most of the parent wants to know whether baby in the womb is healthy
- anot.Sowhen they are told that their baby has birth defect they get shattered.

iﬁattodulf I:nrth defect is detected during pregnancy (in fetus)

v Itisoften difficult to take a decision in such situations. During thiss time couple should
support each other and try to relax and feel normal.

v Reliable and accurate information can help parents to take tough decisions well in
time. (MTP <20 weeks ). e.g. Women who come to know that fetus has thalassemia or

Down syndrome may go for termination of pregnancy, ifitis detected wellintime.

' Ifgestation age is more than 20 weeks you should continue routine antenatal checkup.

ewborn can get timely

You must go for institutional delivery (in a hospital) s0 that n
intervenion, e.g. Consider the case of heart problem
®nnected incorrectly or a pumping chamber ma
immediate treatment at birth can prevent the sudden oxygen
time of birth, If the doctor is already aware of the finding and he ¢
thingsintime.

s, where a major artery may be

y be missing. Prenatal detection and
deprivation and shock atthe
an well manage the

e e

e ﬂfﬁﬂt?jﬁi’g?i?ﬂp r?




How to Deal with Birth Defects after the Confirmation of Diagnosis

~ What to do f birth defect is detected after defivery (in child)

screening can provide an opportunity to get 5,
=1
H

As already discussed early neonatal
surgery foranal atresia etc.

treatment. e.g. pacemaker for a heart problem,

c treatments. But the developmental delays that o, |
Qg |

Many birth defects have no specifi
in first 3 years of life can be dealt with a multidisciplinary approach. Often the efeqy,

diagnosed in the baby at some later stage of life can cause irreversible life-long Mengy)
physical, auditory or visual disability. e.g. ababy with congenital hearing loss can haru;- .
delayed speech and language development if diagnosed later in life. Early dEtEctiu,,‘l
through prenatal testing can help early management.

g support, assistive technology (tools, devic;
eople with disabilities), occupational therap,
and social work services

Early intervention services can include feedin
and aids that make everyday tasks easierforp
physical therapy, speech therapy, nutrition services,
of a desire to keep them safe and

healthy. However, over-protection can make a child feel that he is incapable of making
good decisions. This can have unintended negative consequences as children become
adults and need to care for themselves. Parents need to understand that, as muchos
children with birth defects should be made to feel normal—like any otherkid.

< Parents sometimes over-protect their children out

possible,
Steps for Management of birth defects
« Careful clinical evaluation of pregnancy.
« Review of family, prenatal history, and perinatal history.
« Laboratory studies: Chromosome, DNA, biochemical assays
e Imaging studies: USG,Echo, X-rays

%> Medical management and genetic counseling

* Autopsy and specific pathological analyses if still birth/early neonatal death$°
next pregnancy could be managed properly.
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evention
nd
/ MaﬂﬂgE'mEnt ﬂfB;'rth
' Role of parents Defects

ies with genetic defects / congenital
a

Jtions often find themselves in shock afte
he NEWS about defectin the baby. '

of bab
pal
dﬁu!'m
:-.Eanlﬂgt
ey look at healthy babies in the world around ¢4 em

h
";h en E ’
"k, "whyus?

:-‘:ﬂ’fhm
o 510 answer to this question for them, They feel
m ated. They have to face many problems in their |ife.
sl Jisits to the doctor may affect their routine. This
oy affect their job. They may undergo emotional,
Wchnlugical and financial stress.

Steps to be followed by parents of child with birth defect

srents must acknowledge their emotions of grief, anger or shock and talk about them with
qouse/partner and other family members. A very heart touching example of a NGO
‘adhna Society" Chandigarh can be quoted here . Dr. Bhawna Tyal Director of the society
it inspiration to start this society from her own daughter with Down's syndrome. At

sesent she is taking care of so many special children in her society .

nals about their queries and find out the

h T

Get support from healthcare professio
Support group.
Letthemself enjoy the welcome of their ba by with birth defect

parent would do with a normal health baby.

in the same way any

-

ral.But instead
so thatin next

o

Parents are often worried about the next baby. These fears are natu
of Worrying parents should go for investigation of the cause of defect

Pregnancy this factor could be taken care of.

Parents should visit a genetic counselor and educate themselves with the

kno ,
Wledge gained after discussion with doctor.
g., aids to make everyday tasks

'.( Pal'e
L °Msshould seek for earlyinterventiie’//
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nfirmation of Diagnosis

How to Deal with Birth Defects after the ConT————" = ]

ts occupational therapy; physical therapy $pe
’ L E‘:?-

easier for children with birth defec

therapy, etc.

Role of family

Family undergoes psychological and
emotional burdens when they have a
child who has a birth defect. There are
many factors that can impact family
finances such as travelling, medical
costs and other health-care related costs as wella

s specializedchild care management,

Siblings and other children in the family often feel neglected. These feelings may

justified but result in behavioral issues and depression.

«  Families should understand the difficulties parents and child are facing and provig:

emotional support to them.

e Family members should support parents in every possible way, psychological o
financial, tothe possible extent.

« Families should encourage parents of such babies for early consultation.They should
provide supportin follow-up visis if needed.

. T I-:ey scI:ould love the child with birth defect just like a normal baby. It is good if they
in i '

" :erfhouwut: the baby as much as possible. The family should assist the parentsin

_ sehold works as parents have to visit hospitals with their child everytime

. Famil _—_—
ar y members can take care of siblings when the parents go to the hospital.
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" than 60% of birth defects
e a0 cts Is unknown, Y ce
' heriskofthelroccurrence, ertain measures
g can be taken in
E&Qu}ﬁ to hazards .
in proganancy m— |_J'*°“|"W Baby f—p Eg;d“““—“
i . S . quality of |
Faver, smoking, - i
| alcohol, SSD ete.
| YES —
"—"*“-*l Low i
quality of life
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Early Detection j-~————»| Remediable
b NO
YES |—» Compromised
Quality of life
kfore pregnancy

» Marri i
rriage between very close blood relations like uncle- niece, aunt-nephew,

among cousins should be avoided.

> Avoi ;
Avoid pregnancies before the age of 18 years and after the age of 35 years.

programs in several,

> R e
ubella infections are cause of birth defect. Vaccination
f congenital rubella.

E“StlY developed, countries prevent virtually all cases ©
ivi ' i
ing measles-mumps-rubella (MMR) vaccine to girls prevents congenital

rub -
 Mibellasyndrome in baby born to women after marriage.
gnancy €.B- epilepsy

5 Ontimi

_ t :

_ “Plmization of medical disease before planning pre
ciall

diab ;
antj etes. Avoid unnecessary intake Of medicines, SPe
"icoagulants, thalidomide and misoprostol (When planning to conceive OF

|

'.._' .. du
L ing early pregnancy ).
e
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Prevention of Birth Defects __ _ ———— ———

» Consultadoctor before planning the pregnancy: if
There isincidence of birth defectsin your family.

a)
a series of miscarriages, still bifths,

conceiving or have had
ted labour/prolonged Iahow(m%

b) You have had difficulty in
twins, delivery by operation [Caesarean), obstruc

than 12 hours) and/or severe bleeding in previous pregnancy.

c) Youhave Rh-negative blood type.

d) Youhave diabetes/other chronic disease.

i MAKING HEALT&;Y CHOICES
i i - 70 HELP PREVENT BIRTH DEFECTS
e« Woman having frequent pregnancies, having a et

history of miscarriage/ abortion/premature
deliveries, must get expert prenatal care

PLan AHEAD (i

Gt an healilry fis you can
helam you Oed peegran

Proper intake of folic acid and well-balanced and @

nourishing diet supplemented with green leafy gy S—.

e

- of foliz acid every day

AvoID HARMFUL SUBSTANCES ‘SRR

« Rh Negative women should be given Anti D
injection at around 28 weeks and 36 weeks of @ “"""'”‘“‘m

pregnancy to protect their child from hemolytic ® A —

diseases.
Die camelul wih harmlul
g

eaposuis ol work
and hore

Avoid unnecessary drugs and medications,
smoking, chewing tobacco, consuming alcohol (_g o
and narcotics, unnecessary exposure t0 ff fu mowim mosgan b,

. o Iww fat darry and lean proterne

chemicals and radiations (X-rays), exposure to gerts

ilinesses like measles, mumps, etc. especially

during the first 3 months of pregnancy. T ——
Ik chiabwien under contml

vegetables, proteins and vita mins.

Be physically scte

- found in lead-based paints, including paintonthe QP coremeccn crocir
bils o7 old houses and toys

Discuss all moedicalions. [
IR = both poescripton and
ovar-lie-counter VT

'E.qr familial disorders by e.g. e, oo

= 'Talkaboar your

ternal serum screening fomily utory
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U e cvention And Management of Birth Defects

can be used to detect serious feta) anomalies
chromosomal disorders, ’

including neural tube defects and

Early neonatal screening can be implemented to avoid the complications

- _ of birth
defects.Thisincreases anaffected child's possibilities of a better quality of life

« Infants can be screened for a variety of genetic

' hematological, metabolic, and
hormonal disorders to provide early diagnosis.

» Early detection and treatment of birth defects can help prevent physical and
intellectual disabilities. E.g. congenital hearing impairment can result from a
number of environmental or genetic causes. Without early testing, a diagnosis of

’ hearing loss might not occur until a child is two or three years old, resulting in
delayed speech and language development.

| » Another example is phenylketonuria (PKU), which is an inherited disorder
) characterized by the inability to synthesize theamino acidtyrosine from
| phenylalanine. Treatment of this condition involves a diet low in phenylalanine
and highin tyrosine. Treatment results are best if this diet is implemented at birth.
Ifthisis done the child can lead a relatively normallife.

i
|
J




Treatment Strategies

T Treatment Strategies

B e r‘.:n.!--'-i'?-;c@ Rl e

An important aspect of reducing the impact of birth defects is the access to treatme
Some birth defects cannot be treated cost-effectively, others can be corrected Partialp,

entirely by therapies that are clinically cost-effective.
Treatment depends on the type of defectand the baby's condition.

> Some birth defects can be treated before birth (spina, bifida) but that is Fare

available in India.

> Some birth defects can be treated or repaired at the time of birth.(CHD)

> Some birth defects are so small that they don't need to be treated.(periauricy|,

tags,syndactyly)
> Some birth defects can be treated after few years of life.
Home Care

Parents may be guided to follow specific instructions for monitoring, feeding and bathinge
infants with the birth defects. Although they need specialist guidance for rehabilitation, but i
to follow the guidelines to practise the child isa hometask for parents too. '

Medicines

These may be used to reduce complications that arise due to certain defects.In some cases
medication may also be prescribed to mother to correct an abnormality before the birthof
baby. Cystic fibrosis would involve a multidisciplinary team (physician, physiotherapist
nutritionist, and social worker) to provide conventional therapy (antibiotics, pancreatic
enzyme replacement by ingestion of capsules with meals, and nutritional support) 3
treatment for associated complications. Another example is of use of biotin in high do5®
for treatment of biotinidase deficiency.




Prevention And Management of Birth Defects

i< also an option to treat many birth defects, e.g., cleft clip or cleft palate. Prenatal
SU‘EENIS nal tract defects are often treated surgically while the child is still unborn.
heart a0 :;E are not used on a wide scale in India. Operation of affected organ is also
Althm;i: birth of the baby. This reduces harmful symptoms in children who have some
done

-cal birth defect (Plastic surgery for either cosmetic or health benefit).
phy’SIC
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TS L fcmldren Wif.hBirth Def
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. e

perience lifelong disability requi
y have serious lifelong conse 'ring 1g,
quences for g“c i
" boy

Many infants with sever
bilitation. They ma
d may require psychological, €Motigp l Gthy, |
a L]
and

treatment Of reha
d the family. Thosé

nuing basis;
h as education
. Achildma

affecte

this support shou
and social welfare. e.g., a child bory o ke
i

y need physical, occupational, and speec,
Chther,

patient an

support on a conti Id include referral to anq 5 o |
social services sUC SSistang, , |
syndrome has low |Q leve

hisorherdevelapment.
tion and rehabilitation fo
r Chl'dre

In many cases, appropriate educa
ility to function independently and contribut

substantially increases their abi
community responsibilitfes. it also helps to overcome the isolation and
nd stj
lities and encourages those with dISab”meleatrz
Sto h\fﬁr

experienced by people with disabi
that are as normal as possibleand are integrated into society.

i?:-

Early screening & intervention focuses on helping eligible babies and t
basic and brand-new skills that typically develop during thefirstthreeye o My
ars of life

physical (reaching, rolling, crawling, and walking)
cognitive (thinking, learning, solving problems)
con:.'mum'cation (talking, listening, understanding)
social/emotional (playing, feeling secure and haipy)

Self-help (eating, dressing).

I

Child may need diff
. e
rent rehabilitation services depending upon th
n the type of birth defec
__-—-—"'-'--
Nursing services

Nutrition services

*  Assisti
Ive technology (devices a child might need)
L ]

o : Udiology or hearing services
peech and
* Counselin language services )
g and training for a family «  Occupational thereP!
e  Physical therapy

.._' Medical services
E\ B 5YCh0I0gical service?
P




a shocking incident sometimes Make
rence of “sadhna Society” for mentally handic
o e of Children, few parents of chilgre, Wi
e ro:g?dreﬂ in society and joined thejy |,
s : gmilar ¢ ed.For the purpose to educate and
2 sf: handic:t;':w 'sadhana vocational training in
L thelr In

s
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and insp'rres You for
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ap!)ed Where Ove elmeq With the deep

th Intellecty, dis y

ands tg

train the

stitute’
. ed up new avenues for intelle
@® . The institute opened up

i ist, speech therapist, yoga
™ ofeducators, physiotherapist, sp .

4 ily hard. Children are put to various Schemes ang Programmes
W ntar ) .
| “ ing volu 1t from the basic academic.
pa
roach?

!!_:l- rthEi

Specia| children Sa
for the Mmenta|)

. do us proud in Olympics every year by winnin
| dents
Lw[ stul W

T e brought us proud by winning awa rds in
ot T ::sic Prodigy is the star of our Institute,
: the
grarm@

rebral palsy and visual problems is star or miraclel-:-fgod blessed with the rare g.ift
5uﬁﬂinlgfn:m‘l Cf dtothe age of 8, unable to walk, talk or even blink her eyes she struggled for life
(fsinging: R“"smcte. is music that revived Tejaswani when she was 11,
| gice her birth, b”t’ i d her humming the tune been played on the car st
Msuddenlvnot'ce'l To encourage her talent she was enrolled i 3
| waasion for the fa”: ins ghazals and classical and folk song. Ther
' it number of b a:}al t’u be a professional singer, when she grow
oumey mv.:;lrjtlsshhee" Eas become a world famous singer apart from

come

:r.;;titinnshe gotmany awards,

g in different Sportsat zong) and nationaj
music and dance Competitions Tejaswanj
Not only inttzllnsy:tuall'.-r disabled byt also

Her mother during the car
ereo that was 3 momentus
Music Academy where she
eon it was her continuous
§ up.And today, her dreams
winning a number of music

SADHNA
s

R TN R,
..... i

: , Chnadigarh
Dr. Bhawna Tyal, Director, Sadhna society NGO
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e condition and obtainjng , ¢
00t 4

critical to correcting th
and of normal shape and f”“f-‘tiun

tycanbe resolvedthrough manipulation and passive stretching

» Deformi
the soft tissues of the infant foot are far less pliap
a IEISDm;r 4

» Byl weeks of age;

surgery can correct the condition.
More severe cases require treatments like plaster casts, splints, special sh l
' Snoes, a

sometimes surgery followed by exercises

» Babyshould be encouraged to promote normal growth and development, inclys
2 INCHRgns
1

sitting up and crawling, while the footis immobilized.

Cleft lip and/or cleft Palate

» Prenatal detecti i
to prepare f:;:ﬂﬂ.ofthe condition, available in some urban areas, can helpparet
rfeeding and other special care of their child.

» Supportan i
deducation are key components of ongoing care

> Surgical repai
pair of the |
age. ip can be done at 3 months and palate repair at 6 montis‘§

C'Umprehe 5

Nsive treatm : "

and restorative dena| :: t can include speech and language therap¥: preve!
e, orthodontics, secondary surgery, otolaryng? :

hearin
g proble
Ms,and psychological counseling
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gpending on severity, these are typically treateq

with
i aid like a pacemaker, Surgery, drugs, or 3

i example, medicines can control an irregular heartbeat, ¢

oarctation of the aorta
ortetralogv of Fallot. |

yeart catheterization, where the doctor threads 3 thin, f|
catheter through @ blood vessel in the groin, may also be us
others may be helped by surgery e.g. closing holes in the h
patch, repair or replace heart valves, widen arteries or op
repair of complex defects,

Fuevelopmental dysplasia of the hip
B

5 simple, noninvasive postural treatments can prevent a severe and crippling
condition.

exible tube called 3
ed to repair a defect.
€art with stitches or a
enings to heart valves,

» This requires a series of complicated surgeries and rehabilitations. Treatment
appears to be equally effective at 6 weeks and can be undertaken successfully in
children up to 2 years age.

» Earlytreatment maintains the thighs in a flexed and partly abducted position so that
the head of each femur remains deep within the acetabulum, encouraging it to
encompass the femoral head more completely. To maintain this position, the thighs
aresplinted for weeks to months (up to a year).

|

|$pina Bifida

» Severe cases require surgery within 48 hours of birth, followed by special exercises.

* The child may still need to use leg braces and crutches.

\\‘—n—_;
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an orthopedic specialist who helps fit the Y
Chilg
Wiy ,

5 are referred to
as possible:

» Pparent
pmsthesis asearly

vs,-canhgrapy follows to help himor herlearntouseijt.

5 Intenseph

pown Syndrome

» Assuchthere i
therapies may be necessary fora

rvention therapies like speech therapy ang ppy;
Sical

5 Ho treatment for this syndrome, asitcannot be “cureg » .
ccompanying visual or hearing impair’m Ut me ks
ents,

» In addition, early inte
tth,
4]

help advance development.
[

Child requires regular blood transfusions combined with iron chel
— . atj
This regime allows many people with the disorder to survive into thej tlng thersp,
T twenties
ng

&,

rs

thirties.

» Amore expensive and higher-risk option is stem cell transplant from b
or cord blood. This can cure the di one marry,
e disorder but is not -
affDrdahle in lowi
OW-Intome

populations.

» Without diagnosis and n tients with B-th
treatment, patients wi m

Glucose-6-
ucose-6-phosphate dehydrogenase deficiency

» Interventi
ions focus on reduci

These episodes can bep Ed*u 8 6 cocumentasary severity of hemolytic crises

recipi . :
2 hepatitis or pPneumo ?ltatEd by triggers for hemolysis such 3s infections such

S nia:
Medications, including so " EXROsurE toiigg tain chemicals and oxidati
me antimalari
arial drugs;
;and CUnsUmptiDn
of fava beans-

___'___'__."'/
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» Anearly diagnosis is the key for prevention of CF since many high-risk couples have

a second affected child before the diagnosis has been established for the first child.
Ideally,

Treatment of CF would involve a multi disciplinary team (physician, physiotherapist,
nutritionist, and social worker) to provide conventional therapy (antibiotics,
pancreatic enzyme replacement by ingestion of capsules with meals, and
nutritional support)

phenylketonuria (PKU)

» Increased phenylalanine levels would be toxic to the fetus and cause severe
mental retardation, birth defects, heart disease, and low birth weight.

» The mainstay of treatmentis a phenylalanine-restricted diet.

» By limiting daily consumption to only 250-500 milligrams of phenylalanine per
day, a positive nitrogen balance and safe plasma levels of phenylalanine can be
maintained.

» Reduced phenylalanine levelsimproves1Qand neuropsychological outcome.

Hemophilia A and B

>  Aseries of exercises that facilitate absorption of the hematoma to improve joint
range and strengthen muscles, which reduces the frequency of bleedingcan be
taught to the patient.

> Home care programs can be organized so that patients can administer their own

Factor V11l infusions with the onset of symptoms.
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Treatment Options Available fo
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Prevention And Manogement of Birth Defects

' Some Case Studies

wfifudyi

jwoman name A wife of B resident of Chandigarh visited genetic counselling center. She
was referred from OBG, OPD. Parents already have a baby with Down Syndrome. Her age is

30years-

She has been booked at PGl for her antenatal care. She is gravida 3. In her first pregnancy in
2012 she had delivered a baby through emergency Caesarean due to eclampsia. A female
baby was born. Baby did not cry at the time of birth. Baby was diagnosed to have down

syndrome at a later stage. Mother was told that her baby had low 1Q. Baby expired at two

years due to frequent seizures.

in 2015, by her second pregnancy she delivered a male baby through normal vaginal
delivery. That baby is normal and is of 3 years now and living a healthy life.

For her current pregnancy she reported at PGl at 14 week. She had not taken
periconceptional folic acid. Her family history was normal. There was no history of
consanguinity of marriage. Her personal history indicated she had increased thyroxin level.
she was on medication for this. However her other investigations of blood were also

normal (Hb, HIV, HCV).
She was was advised for Amniosentesis and level 2 scan at 16 week. Fortunately test
reports came out to be normal. she continued her pregnancy and delivered a healthy

female baby.

Case Study 2.

Another mother named M aged 27 years wife of N resident of Roop Nagar, Punjab visited
genetic counselling center for preconceptional counselling. In her first pregnancy she
delivered a male baby. Baby expired at 4 and half years due to neuroblastoma. Baby was
undergoing treatment from PG| Chandigarh. In her second pregnancy she had gone for
MTP by medicine as her first baby was ill. Her family was not able to afford her second
Pregnancy. There was no family history of birth defect. She was told thatthere may be some

e
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Some Case Studie

risk in next pregnancy too. \

At her visit to centre both mother and father were advised to go for kar‘fm‘fpir.

came out to be normal. Mother was advised to start folic acid and take j; for a ®Pon,
months before planning her next pregnancy. She was advised for early booking i, trEHStg
pregnancy and go for all recommended tests as advised. Specailly a leve| 2 5G at ey |
in next pregnancy. If any sort of tumoris detected in next pregnancy, then pre ghan Weg
terminated with MTP. Also after delivery they should go for ultrasenographv of baby Nbe
every six months until baby achieves an age of one year. For now parents g, not ne::‘ﬂr
undergo any further test. ko

Case Study 3.

Mother S age 33 years wife of T village Roop Nagar visited genetic counselling OPD, Iy}, |
first pregnancy, she had an abortion, at eight month of pregnancy. In her secong pregnaner '
she delivered a male baby through normal vaginal delivery. This baby is of eighy Vears g
living a healthy normal life. In her third pregnancy she delivered a male baby by normg
vaginal delivery but baby died after four days due to Glutaric aciduria type-1. she told th
baby had stopped taking milk after two days of birth. Baby had seizures. Baby hag difficulty
in breathing and baby used to remain irritable. In her current pregnancy her pog 19
week. There is no history of consanguinity of marriage. She has increased thyroid leve|, She
had taken folic acid, iron and calcium during her current pregnancy. There was no history of
preconception folic acid intake. Her ultrasonography report is normal. She has been

referred for genetic counselling in view of her previous baby that got expired due to blue
glutaricaciduria type-1.

No DNA testing was done in expired child. No karyotyping was done in parents too . But | :
now as itis 19th week pregnancy, she is late for the test because report will take few weeks
tocomeandifthereis any probleminthe report, it will be very late for doing MTP. As MTPis

to be done till 20" week of preganncy. If she would have reported earlier at approximately
sixth week of pregnancy required tests would have been conducted in time.

& 1 v L. Y
T e

T A SR T B

el

QER

L

Although she was advised for some required tests but,she could only continue her currert
pregnancy. She delivered a male baby at PG|, Baby had normal morphological feaures®
the time of birth. After after 3 few days baby stopped feeding. Baby was investigated for
DNA testing. Again this baby too reported to have Glutaric aciduria type-1. Hef e

bookingat PGl could have helped her for ea rly diagnosis and timely intervention for mP
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Prevention And Management of Birth Defects

/"'—‘d—d_—_
ca‘f st Udy 4.

aAfemale aged 33 years (Name P w/o Q, Punjab) visited genetic counseling room no 2036
pGI i March 2017. She was referred through General Gynaecology OPD to genetic
counseling room i/v/o previous baby having congenital disorder. As per her obstetric
history she was G3 P201. She is a known case of secondary infertility and oligomenorrhea.
she is taking treatment for infertility. Her previous baby has epidermolysis bullosa. First
paby (female wt- 2.6 kg) got delivered through cesarean section at a private nursing home
in Ropar. The baby had skin lesion on face and foot. Baby was referred to skin department of
oGIMER; Chandigarh on the day of delivery. Epidermolysis bullosa was diagnosed in the
paby, by the doctors. Doctors advised her not to go for any test till baby is 45 days old.
KMNO4 compressions were advised. However baby died after 1 week. Mother of the baby
had itching all over the body during pregnancy. Now the patient is planning for her next
pregnancy and has come to PGl for infertility treatment. After her checkup she has been
referred to dermatology department as there is some skin lesion in perineum. She has been
advised for some routine investigations, i.e., blood group/TSH/FSH/LH/GTT/Montoux.
she has been advised to start folic acid and tab fluconozole along with vaginal pessary.

As no autopsy report of the previous baby or any blood sample is available parents have
been advised to go for karyotyping by genetic counseling in Room 2036. After the
karyotyping it will be seen whether there is some affected gene present in the parents by
DNA testing , the same will be tested in next baby also. But parents were not willing as they

said they cant afford the test. so they were advised to continue folic acid atleast 3 months

before pregancy as well as to continue even after conception. She has been advised for

early booking in next pregancy.

Pg |47
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Understanding the Mechanism- How and Why Genetic Disorders Occur?
- e RFf L ‘!;ﬂ_ﬂ‘- '.if'i'- -' she b N /
D e oy R P e e 3
Undeis‘f’andi'ﬁ"g" the ME%Mism; How a | o
A Genetic orders Occ“”r?

B ‘”:EL 1 ai\%"" ‘_'-_-* e*&ﬁ.-‘:tl;&c\-" g@?ﬁﬁs'ﬁ'ﬁ:’?@i?ﬂﬁxﬂﬂ“‘ N ! '!'F
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> Each organ of human body is made up of cells. Each normal cel| Containg 4¢ pof
: f

chromosomes( 23 pairs). ch
pre
> Normalcell-22 pair of chromosomes+ XX (female), 22 palrsofchromasomeﬂm ant

Mag§
> Gamete cells (ovum and sperm) only contain 23 chromosomes ( rog like Strucy, str

present in the nucleus of cell , made up of DNA). Each chromosame con . gwi

thousands of genes. "aing chr

gyn

» When the genes and chromosomes are 'normal ' a healthy child is likely to be bor, f
there is some defect in these chromosomes, congenital disorder gr genetic dlsnnf :5 |
may occur. dél

»  During intercourse husband's sperm ( 22 chromosomes + X or 22 chromosomeg +1/{ sol

and wife's ovum (22 chromosomes + X or 22 chromosomes + X) meet,

» These two gametes merge into one zygote cell. The new Zygote contains 33
chromosomes from father and 23 chromosomes from mother, Thus 46 chromosomes§
are attained in each cell.

»  Being male or female depends on whether we have XX or XY sex chromosomes as 23"
pair.
Mother Father

® °
Normal mating ? w
Each cell has 46 chromosomes

22 Pairs +XX 22 Pairs +XY

Gametes(ovum/sperm) « N\ '/\

224X 224X 224X 22+Y

° ® ® w
22Pairs+XX 22 PairseXY 22 Pairs¢XX 22 Paw}“
(Female) (Male)  (Female) (Male

i}
E
{

Children are born
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i

newbor™ incidence of chromosomal anomalies is 5.6 per 1000 live births. They are of 2

waS-

yumerical abnormalities—in Such cases whole chromosomes are either missing from

ormal sequerfce of 46 chromosome or is extra. For example Trisomy (three copies of a

chmmasomel instead of monosomy (single copy of a chromosome). Down's syndrome is
«obably the most well-known example. Besides trisomy 21, the major chromosomal

sneuploidies seen inlive-born babies are: trisomy 18, trisomy 13.

structural abnormalities- when part of an individual chromosome is missing, is extra,
qwitched to another chromosome, or turned upside down. Examples of structural
chromosomal abnormalities include cri du chat or "cat cry" syndrome. Children with this
gyndrome havean abnormally developed larynx that makes their cry sound like the mewing
ofacatindistress. They also have a small head, misshapen ears, and a rounded face, as well
5 other systemic defects. These children usually die in infancy. Cri du chat is caused by a
deletion of asegment of DNA in chromosome no. 5.

some Basic terms used in the context of genetics

« Genotype:(Geneticconstitution)-Tt
« Phenotype:{outward expression)-tall
« Homozygous: (whengenesofapairare alike)-TTortt

« Heterozygous: (whengenesofapairare different)-BborTt

« Dominant gene:ln this the phenotype effect comes in both homo(TT) and

heterozygous ( Tt), i.e., both combinations will make a tall child

+ Recessive gene:In this effectcomes onlyin homozygous (tt)- Short height. InTtthe

effect of T will dominate over t=Tall Child

« Autosomal: For abnormalities in non-sex chromosomes. Tt (Height character is

transmitted through autosome)

o Sex linked: X°Y/XX*- If the disease trait is
known as X sex linked and if itis presentinY chromosome it will be known as Y sex

linked.

» Case:Presence of disease trai
case for that disease (X’ Y), since disease causing X° will dominate over normal Y)

present in X sex chromosome it will be

t in one of the chromosome will make the male a
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e.g. hemophilia

e  Carrier: Asin a female there are two XX sex chromosomes. If there is Py
. e
trait of disease in one X chromosome. Female will be carrier fo, tha: "‘Eufa
Symptoms for that disease will not be presentin the female I:xox}ﬁin.;e "Seay,
ng y

will dominate over X'X°).

A clear example of the relationship between genotype and phenotype exists jn case
. : . 5
there are dominant and recessive alleles for a particular trait. This can be Undersy, Whey,
od
¥a

simple example.

A capital "T" is used to representa dominant allele at a particular locus coding for "tallnec
the lower case "t" is used to represent the recessive allele coding for "sma|| height" U?E 0
this notation, a diploid plant will possess one of three genotypes: TT, Tt, or tt (the ‘-'i!ria';;n

tT is identical to Tt). Although there are three different genotypes, but human wil e Eith; |
tall or short (two phenotypes). Human witha "TT" or "Tt" genotype are observed t, bet

y tall). Only those that carry the "tt" genotype will be observed to pe shon

(phenotypicall
(phenotypically short).Figure-1

Another example may be of famous Bollywood star Amitabh and actress Jaya 1

generation kids will betall).Figure-2
o
K

Amitabh Jaya

TT(Tall) tt {Small)

T/\_ar ¢ N

A<
ti4p —

Te(Tall] Tt(Talll Te(tall] Tt (tall) Te(Tall) Tt(Tall) Tt(Tall) Te(Tall
Abhishek Shweta |

Figure 1 Figure 2_,/,/

5 Asitisko"

It can also be understood by another simple example for black colour of eye

/’//
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o

ones are always present in pairs.If mother and father both have black colour eyes {BB) all

the babies will have black colour eyes. If mother and father have blue colour eyes (bb) all
thebabies have blue (bb) colour eyes,

1o represent black colour of eyes we take B alphabet .so genotype will be BB. As B is

i dominant it will produce black colour eyes in BB and Bb pair. If it would have been recessive
gwould manifestonlyin bb.

in the first case we take black colour eye female (BB) dominant and blue colour eye male
(bb) recessive. When we make a cross between them. We get the following results in the
first generation kids.Bb is heterozygous and B is dominant and is present in all the four
. outcomes. So all babies with black colour eyes are produced.(Figure 3)

,_,__ g e o o\ o J
I L DR L
IEILIMEIEE MR IR

[
|
!
| Bb(Black) BbiBlack] Bb(Black) Bb[BIack:ll | Bh{Black} bbiBlack] Bb(Elark| Bmalack:| rﬂbfﬂla:lc]t‘:lﬁlu'.'x. Bh{8lack} E-L'.I'E!z:!.t !
|

Figure 3 Figure 4 Figure 5

in the second case we consider female having black colour eye (Bb) and male with blue
colour eyes (bb). Now in this case the following outcomes will be produced(Figure 4).We
can see there are two Bb and two bb. Bb is heterozygous and Bis dominant so they will have
black colour eyes. Whereas bb is recessive and they will have blue colour eyes.

In the third case we consider female (Bb) black eyes and male also (Bb) black eyes. In this
case one BB (black eyes) two Bb (black eyes) and one bb (blue eyes) are produced. There are
| thances of 3 babies with black eyes and one baby with blue eyes.(Figure5)

e
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Why Genetic Disorders Occur?

How and

Understanding the Mechanism-

patterns of inheritance

A) Related to sex chromosome.

Autosomal dominant inheritance-When 2 single gene Is present and eXpress
&
withnutregardtotheothergeneatthatlncus It is said to be dominant. MOrEthan "

diseases are reported,e.g.,retmobiastoma neurofibromatosis, Marfap, ) d
Ndrg
achondroplasia, Huntington's chorea etc. Omg

e FEachgenerationshows affected member (no generation s skipped),

« Unaffectedindividualsdo nottransmltthetralttcthew offspring.

« eachoftheiroffspring having a 50% chance of being affected.

«  Both sexes have equal chances of being affected.

rstood by the following diagram for a common autosomal domingy

ffected by the disease (one affected gepe ,,
ere are equal chances of delivery of 50y

This can be unde
disease, .e.g. achondroplasia. Father is @

another unaffected) whereas mother is not. Th
male and 50% females.. In oné male child affected gene may go and in another unaffects

gene may go. Now in the male child that gets affected gene, disease will occur whereasth,

male child that gets unaffected gene, disedse will not occur. It is to be noted here thatis
both male child the gene that comes from mother is normal. Now the female that get
affected gene from father becomes carrier for disease. It means symptoms will not expres

in the female child. However, symptoms may express inthe next generations.

Affected - Unaffected
father VL mother
na ; !. i Unaffected
1 [ fdl.' \ T "Carrier"
gE A i Be Father
« BT o
g @®
o & IQ T
: 121 44 '3'-'?.'
| KE
!;'! 5? E
Affected lenaff?_lcted Unaffected Affected
son aughter son daughter A 2
Unaffected Unaffected carrler” g cha®
M Unaffected 1 micha:ce 7 in 4 chance L

[ Affected
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i gsomal recessive inheritance - When individual with one gene for the trait (carrier)

joesnot express the clinical features. This is found more in cansanguineous marriages.

. Onlyan individual who gets two genes for the trait has clinical manifestation.

« Onanaverage 25% ofthe offsprings of two carrier parents are affected.
. Bothsexeshaveanequal chance of being affected.

xlinked recessive inheritance-The genesinvolved are located on X chromosome when the
remale carries a sex-linked recessive trait, she is a carrier. She does not exhibit clinical
symptoms. This is because this gene is recessive to the normal alleles located on her
second Xchromosome.

However since male has only one X chromosomes. Therefore, only a single gene for a
particular sex linked traits. Allmales who carrythe defective genes will be affected.

« Withrarer exceptionsonly males are affected.
«  While the disease may appear to skip one or more generation, affected males are

related through carrier females.
e Onehalfthe sonsofacarrier female will be affected

e.g. Hemophilia acquired the name the royal disease due to the high number of
' descendants of Queen Victoria afflicted by it. This is assumed that a mutation occured in
the sperm of the Queen's father, Edward Augustus, the Duke of Kent.

X X XY

| NN

A ommcd o p=d
4,44 Yo X0 (Turner XXy

| Non carriers
I;;’:ﬁ;;;; . Affected male Not affected (50%) Superfemale  Dies Syndrome)  Klinefilter

(25%)

Problems related to sex chromosomes

X linked recessive

ifan affected male marries a healthy female carrier then there is 25% chance — affected
female, 25% chance -affected male, 25% chance-unaffected healthy male and 25% chance
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= carrier healthy female. If he marries a normal healthy female 50%- carria, heahhyi X
3

and 50% chance-normal healthy male Myl

B) Related to sex chromosome.

Klinefelter's syndrome- Person with this syndrome are abnormal male {K}(Wxxm
have nonfunctional testis, Spermatozoa are absent in their ejaculations, Browth a1
face, pubes, axillae s scanty. They can have gynaecomastia & mental retardatiop,
1/1000 male

hﬁv
of hairs

- Incigg Neg

XYY Syndrome- Person is aggressive, antisocial, often criminal male. Main featy

; - res drp
exceptional height (more than 6 feet), and personality/behavior disorder

Turner Syndrome- This is the most common chromosome disorder in humans
incidence is 1 in 7500 live born girls. They have 45 chromosomes (Single X) insteaq of Xy
They have short stature, infertility, primary amenorrhea; other featyres include,
coarctation of aorta, pulmonary stenosis, and renal malformation. Persons suffering frop,
this syndrome are apparent females with underdeveloped sex glands.

Super females (XXX/XXXX) They have underdeveloped external genitalia, uterus ang
vagina, and can be tall.

Table- List of chromosomal disorders

Autosomal dominant Autosomal rece«:ive
Achondoplasia,Huntington Chorea Fibrocystic Disease C: "“ancreas
Neurofibromatosis, Polyposis Coli Phenylketonuria, Albinisn:. Thalassemia,

Color Blindness, Microphth:imos, Infantile

Brachydactyly, Marfan Syndrome .
i d Amaurotic Idiocy, Laurenc - -rmoon-Bied-

Retinoblastoma

e S T T T T

syndrome
X linked dominant Sex linked recessive :
e inemia
Rickets-vitamin D resistant Hemophilia, Agamma globuline il
- S -
Hypophosphatemia, Blood group Muscular dystrophy, Cﬂlﬁur_blmd"e
green, G6PD Deficiency
——-_—--’,’
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Prevention And Manogement of Birth Dejects

e

wedical Council of India sponsored CME on "A capacity building seminar for
trengthﬂ‘ﬂlﬂg communication skills of doctors for counseling of parents regarding
5
birth defects"

The seminar was organized with the objective of spreading awareness on birth defects.
girth defects are common, critical and costly conditions. They have a high impact in almost
all spheres of our life like physical performance, competence and capability in case of major
imb anomalies, central nervous system and cardiac anomalies. In some cases it makes a
person dependent on others for whole life e.g. absence of limbs. Genetic cuunseim.g about
sarious prenatal testing techniques helps a patient to know about possible risk and
of the test. These tests give a clear and more accurate diagnosis at an earlier

indication
pregnancy and parents getmore time to seek proper advice.

stage of

—_—

Lingbirth defects Inkids was orgs-
nised as parf of a medical educs-
Hon programme, by department .
of pbstetrics and EmaseslTy,

PGI School of Public Health,

ﬂhﬂ:ldlslrh.mj'hundn

The programme wWas
nnthbuMed!cﬂCmncﬂtf
Indin. Ti was organised for
spreading awareness on birth
deficts, “They havea highimpact
inall spheres of our lfe such as
physical ]Jﬂ'fﬂrm.nnct, compe- .
tence axid ﬂnwnu-muunr_
major limb mml!ﬂ,mtm |
nervous sysiem’ and cardinc
mjh'r uﬂmeufuudm |

“tors. ¢
nm-mmumngm_ .
seminarthat -

Dance performances by special children
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Against this backdrop CMEentitled “A capacity building 5®

) Etfﬁnmhe .
communication skills of doctors for counseling of parents regardm? birth defe,.,
organized was organized to bring together various stakeholders on 8 Fehmam 2
Auditorium-Advanced Eye Centre, 2-5 pm.

2

Dr.Neelam Aggarwal (Additional Professor, OBG Department, PGIMER) Wasthe o, -
Secretary to this Seminar. Dr. Amarjeet Singh (Professor, Department of Cgmm:?g.
Medicine) and Dr.Alka (Research Scholar, Centre for Public Health) were Conveng, and?h'
convenertothe seminar respectively. %

Experts from various fields' i.e. Gynaecology, Pediatrics, community meg;
Institutes, Panjab University, Public health department Participated in the Seminay
BhwanaTyal, Director, Sadhna Society vocational training institute for Menty
handicapped shared her experiences with Special Children. This wa followgg ;
performances by special children. Lecture of expert speakers was followeq by interaqw:
discussion with the audience. This initiative will help work towards removin

B barr'lers ang
making existing health care systems more inclusive and ac having babies
with birth defect.

Cine, N“"Sing

D N O L T L

-
L]

cessible to people

This seminar highlighted the needs of birth defect babi
Parents of birth defect babies wil| help identify gaps
inequalities and plan improvement for access and inclu
advocacy mechanism forthe needs of patients through di

es. Opinions of target group g,
and priorities tq reduce hegjy

sion. This seminar will act g5 5y

scussionamong =Xperts.




ki

8.
9.

qetic counseling-where available
e

pGIMER, chandigarh- Genetic clinicand prenatal counseling centre
AlIMS, New Delhi- Genetic Unit, Department of pediatrics
sGRH,Delhi- centre for medical genetics

5GPGIMS Lucknow- Department of genetics

Kasturba Hospital Manipal

psmania university, Hyderabad

Nizam, Hydera bad

centre for human genetics, Banglore

KEM Hospital,Mumbai

10. Koumundi godbole, Pune
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Occurrence of birth defect Is an important public health issue. They
cause a significant but un- recognized burden to = mortality and
disability among infants and children. Inadequate knowledge abeut
this issue among parents could result in delayed interventionin their
affected child as well as delayed detection and decision making in
next pregnancy, Children wha survive and live with birth defect face
life long physical, behavioural, social challenges. Hence there is a
need to increase awareness among parents of such babies: This
Bookletintends to give knowledge regarding birth defects.
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