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About Us

This booklet is part of a project dedicated to increasing
awareness of inherited genetic disorders in Pakistan and
promoting early recognition of symptoms in children. It has
been designed for child care workers, parents, and caregivers
to provide simple, practical information about common
genetic disorders, their early warning signs, and when medical
attention may be needed. Through greater awareness and
early intervention, we hope to help every child receive the
care and support they deserve.
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Understanding Inherited Genetic
Disorders

What is an inherited genetic disorder?
Our bodies are built using instructions stored in our DNA. You
can think of DNA like a very large instruction book. Inside it
are smaller sections called genes. These genes help tell the
body how to grow, develop, and work. We usually get one
copy of each gene from our mother and one copy from our
father. Sometimes, a gene contains a change that affects how
the body works. If this change causes a health condition and
can be passed from parent to child, it may cause an inherited
genetic disorder.
Examples include:

» beta-thalassaemia

o cystic fibrosis

« lysosomal storage disorders
Having an inherited genetic disorder does not mean that
anyone did something wrong. These conditions are caused by
the way genes are naturally passed through families.
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What is a carrier?
Some genetic conditions are called recessive disorders. For
many recessive disorders, a person needs to inherit a changed
copy of the same gene from both parents to develop the
condition. A person who has only one changed copy is usually
called a carrier. Carriers are often completely healthy.
They may never know that they carry a gene change unless:

« they are tested

» someone in their family is diagnosed

« or they have a child with the condition
This is why a genetic disorder can sometimes seem to appear
suddenly in a family. The gene change may have been present
for generations without causing the full disorder.

What happens if both parents are carriers?
Imagine that both parents are carriers of the same recessive
genetic condition.
For each pregnancy, there is usually:

e a 25% chance that the child has the condition

e a 50% chance that the child is a healthy carrier

e a 25% chance that the child does not have the condition

and is not a carrier

These chances start again with every pregnancy. This does not
mean that exactly one out of every four children will definitely
have the disorder.
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How can healthy parents have a child with a genetic disorder?
This can happen when both parents are healthy carriers. Neither parent has
the disorder because each still has one working copy of the gene. However,
if their child receives the changed copy from both parents, the child may
develop the condition. This is common in recessive genetic disorders. It is
one reason family history alone cannot always tell us whether someone is a
carrier.

Are all genetic disorders inherited in the same way?

No. Different disorders follow different patterns. The easiest way to
understand them is to think about how many changed gene copies are
needed.

Recessive inheritance: -

For many recessive conditions, a child usually needs to inherit a changed
gene copy from both parents. For example, beta-thalassaemia and Cystic
Fibrosis.

Dominant inheritance: -

For some conditions, inheriting just one changed copy of a gene can be
enough to cause the disorder. In these cases, an affected parent may have a
chance of passing the gene change to a child. Some forms of Ehlers-Danlos
syndrome follow this type of inheritance.

X-linked inheritance: -

Some genetic conditions are linked to the X chromosome. Because males
and females usually have different combinations of X and Y chromosomes,
these disorders can affect them differently. Haemophilia and Duchenne
muscular dystrophy are examples.
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Why can a disorder appear when nobody else in the family has
it?

There are several reasons. Family members may have been carriers. A
recessive gene change can pass quietly through several generations. People
may carry it without knowing. Older relatives may have had symptoms but
never received a correct diagnosis. Some people may be mildly affected
while others have more serious symptomes.

What does cousin marriage have to do with inherited
disorders?

Biological relatives share some of the same genes because they have
common ancestors. This means relatives are more likely than two
completely unrelated people to carry some of the same gene changes. This
becomes important with recessive genetic disorders. If a recessive gene
change is already present in a family, two relatives may both carry it without
knowing. If they have a child together, there is a greater chance that the
child could inherit the changed gene from both sides of the family.
However, there are several important things to understand. Cousin
marriage does not create genetic disorders. The gene change was already
present in the family. Being biologically related simply increases the chance
that both parents may carry the same recessive gene change. Not every
child of related parents will have a genetic disorder. Many children of
related parents are healthy. Unrelated parents can also both be carriers.
This is especially important for conditions that are common in a population,
such as beta-thalassaemia in Pakistan. Relationship alone cannot tell you
your exact risk. Knowing that two people are cousins cannot tell us whether
they actually carry the same disease-causing gene. Testing and family history
are much more useful for understanding the risk of a particular condition.




29l LS gao V1N ASu> O iSw 93 BB YeaS SHlew b aud)le oS
€99 A Ao ) oS

(Jol>) HipuS" S guz ol 218l S plails oS o bSiw o1 - Olig>g IS GS ol
S5 Osds IS Ghias Uy So pse (Tecessive gene) ‘Gu> gy’ 09 )

09 &S U S 3 > 2w Db gl Sgl -0 LiSw 0) iy Jdiie cw ivgel>
S 39290 Wlode LS Gl Gao VHR S YN &S o LSw 91 -G Jol> S Ll
2 sk Haomo cw Gl Sl 825 191 Suw 83 A5 pAEET Cuw)d L8sS S U
08 GBS 93 2D 03b) Wlede Lo Ygrwgd ASu> Lw SSuw 9 ylio

990 B (53l gloys S 0)ulg 3lj ygolo b 3lj Ix2) Zyse O3S

T2 @i S w pglen

S Sl 3l 5T S Ol aSigsS L S Syiine jiuz 825 Gwo V1S ) Gililes
U ORI Ay e S S8l adleio ju JSIb 93 aS 0 Cdlao IS Gl -G Ja
ndolen g -0 Uy 03b) HlSel 8 Sl Sb Gaindann) plhasd Gus SOl (S jiv
S22 bl ¢ @l o Jlg> S vonlos Giliisz glso L (recessive) gy’
Dol20 9> 91 39290 —w L G Gl FeS GS ez U OIN LS

Nl iow ZSw g3 Jobs S Gl Gao Sl 1o iy 93 65 cg3 LS Cucos (recessive)
Ohbl Hgigs S Yl oS 2w aS g Ugy 03b) OlSel IS Wb Gl 65 (92 339l HL S O
-2 )98 Ligaouw S 3L il 825 @b - Jo U Shg ez 03w 3 09 w
0 i 0o V1N Ghas GS Gz 1S usd b lew Gl Zawe O)S
Oy Ui nS 0 SR oS HlSel Ll Gaxe (5)1s aid) Gl -0 Gig Y9290
1D iy - S 91 Jol> S Ghias e (recessive) wgles S 2yb (0 SOl
oo 20 w S S Rly cunl 1G9 pad Solews Gl 65 =0 0 S (allg
9 (G0)sS) Jol> S uz S orlew S 0999 8 g adleio e .G Jo) Jie
ple Uso 6Ll S 92 0 @il ) S Vswlew Ol gk Lol Wb~ pa S
esbs il oS Ol o 6)ls i) pamwe Losuligl U puo OLuwShy oS cuu> 092
) ey «oR O )8l 93 aS Ui o v oo LS 9y G ple IS o Caw)s S
op Job> S Gz 1 Sol g o Eaeb S (5)lowy (528lg 09 Ll aS LiSiw Lo G
20l Gl 9l Cans b ) S igzow oS e jhas S (5)low pogae S
> -0 Juan 03b) yx S (family history)

2
®
0



Does having one affected child mean the next child will also be
affected?

Not necessarily. For many genetic disorders, each pregnancy has its own chance.
For example, if both parents are carriers of the same recessive disorder, the chance
of an affected child is usually 25% in every pregnancy. Having one affected child
does not make the next child automatically affected. Having one healthy child also
does not remove the risk for the next pregnancy.

What can families do if they are worried about a genetic disorder?
There are several useful steps families can take.

1. Learn about your family health history

2. Keep medical reports

3. Ask and learn about carrier testing

4. Speak to a doctor or genetic counsellor

What types of genetic tests are there?
There are many different kinds of genetic testing. You do not need to know all of
them, but these are some of the most common.

Diagnostic testing: -
Used when someone already has symptoms and doctors want to find out whether
a genetic condition is causing them.

Carrier testing: -
Used to find out whether a healthy person carries a gene change for a recessive
disorder.

Testing during pregnancy: -
Certain tests can be used during pregnancy to check for specific genetic
conditions.

Testing before pregnancy: -
Some couples choose to have carrier testing before having children, particularly if
there is a family history of a genetic disorder.
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