Heredity:

Congenital Adrenal Hyperplasia (CAIL) is an inheriled disorder which
cawses an engyme deficicncy (most commondy 21-hydroxylase) in the
aldrenal glands resulting in the inabilily of e adrenal glands 1o make
hoemones {corlisol and aldosterone) necessary lo mainlain life, The adrenal
glands are located on top ef the kidneys, in The area of the back near the
waislline, Cortisol is necessary for wainlaining the body’s energy supply,
blood sugar level, blead pressure, and conlrol of the body's reaclion (o
stress. Aldosterone fs the sall-retaining hormone at the kidneys and is
necessary 1o maitlain a nermal balance of sall and waler, and blood
pressure in the hody. These hormones are produced from e adrenat
glands by several sleps of chemical changes by enzyme(prolein substance)
aclions, Froduction of adrenal enzymes is controlled by gencs{DNA). Genes
are areas on the chromosomes with specific function. The chromosomal
composition of an individual eames from the parents, cach parent
contributing ono haif and delermines genefic make up of a child before
hirth.

(AH rosults whan two defective genes for adrenal enzyme produglion are
inhieriled by a child, one from each parenl, The gene (DXA) for 21-
hydroxylase enzyme is located on chromesome number six. The paranls
usually do nol have CAX becawse they arc only carriers of the deleckive gene
that is they have inherited one normal gese and one abnormal gene for the
enzyme relaled fo CAH from fheir parents.The norneal gene is dominan|
and blocks the expression of the abnorinal gene. When one carrier marries
another carrier, there is a 25% chance Mieiv child will inherit baih tie
defective gones and thereloie have (A1, there is an equal chance their
chitd will inherit both normal genes and nol lave (A or a Lail of CAIL, and
there is a 50% chanee the child will inherit one normal and ano defective
gene and will therefore be a carrier of the genefic trait for CAIL

Classic 21-hydroxylase deficiency CAH as based on Nowborn screening siudy
ocenrs wilh frequency of one i 15,008 Eve birlhs in diverse population in
North America It ranging from | in 8,000 tof in 29,000 Tive births
topending on the ethnicity and racial background. CAH is mosk pravalenl
among certain nalives in Alasla.

{ther enzyme deficiency CAlls (11-6 hydroxylase, 3-8 hydroxyslereid
dehydromenase, 17-¢t hydroxylase, Stae, Cholesterol side chain cleavage
enzyine) are wncommen or rare apd its effeels may be shmifar lo a degree
bul ditfers from 2]-hydroxylase deficiency CAH.
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Effects of 2]-hydroxylase Enzynie Deficiency CAHY Clinical
Fresentalion) :

Tiie core problem in CAH is the inahility of the adrenal glands to
ntake encugh cortisol in all clinical forms of (AH and in addition,
inability lo make enongh aldesterene in the sall-wasting form. The
inability of the adrenal glands to produce theses life essential hormones
is 1he reason why newhoras and children not receiving treaiment gel
very sick with CAH irem salt wasting leading to dehydvation, poor
weigh! gain, and failure fo thrive, or low Mlood sugar level, and
lefhargy . In CAH, due to defective action of the enzyme, kormonal raw
malerials 1o make cortisol ave shifted away to make other hormones,
specifically male sex horntones (androgens). As a resull more androgens
are produced 1han necessary from early fotal life.

Belore hirth, the excess androgens stimulate ihe growih of the genilahia,
Whe the child is male, this is nol a problem, however excess
androgens in & femate with CAH cavse the child's gonilalia to have the
appearance of a male although the infernal genitalia are normal femate,
This is ealled virilization of the female genitalia, Excess androgens
produced during childhoed cause rapid growth and ages the growth
plates in bones called hone age. This growth initially causes the child fg
be taller than most children of their age, however he end vosult of this
inappropriate premature growih aud hone aging if unireated is also
early cessation of growlh and short adull heiglt,

There are clinical spectrum of CAIl: The severe classic Sali-wasting
form is manifesied by loss of sodium and water from the kidneys
leading lo dehydration and low bleod sediwim level in hoth male and
females from neonatal life and if unlreated, life threatening , and
females have vavying degree of the external appearance of 2 male
genitalia af birth while males have normal appearance of genitalia
except at times darkened color of scrofum. The classic Non-salt wasting
or simple virilizing form is manifested by 1o gross sali-wasling or its
symptoms hut feniales at birfh are viritized as in the salt-wasling cases.
Mild non-classic form is manifested by no gross genital abnormality al
birth in females or males except mild elitoral enlargement in some
females; these childron generally have no sympioms bl develap carly
pubie hair growth wilh modesily vapid growih in childheod md
adolescent or adult females develop increased body hair and or acne,
and mensteual problem or infertilily in many. These clinical spectia of
CAH largely reflect the degrees of severe 1o mild inherited structural
problem {mutation) within the DNA dictating 21-hydroxylase enzyme
action,

Diagnosis:

2H-iydroxylase defieiency CAU is generally diagnosed by high 17-
Hydroxypragesicrone level with or without low cortisol level in a hlood
sample of patient. The hormonal vaw malerial, 17-Hydroxyprogeslerane
is not able 1o he metabolize 1o cortisel due 1o lack of or diminished 21-
hydraxylase action, this leads 1o low cortisol hermone level . When
Cortisol level is low, body’s mater gland ealled pituitary produces more
adrenal stimulating hormone called ACTH 1o stimulate adrenals to
produeee cortisol bul CAH adrenals are not able to do so. Instead, the
extra ACTH effects in the CAH adrenals will stimulate move 17-
Hydroxyprogesterone produclion in CAlE people. The excess 17-
Hydroxyprogesierone is mefabelized [o produes wnwanled excess
androgen hormenes in CAH, thus, androgen hormenes ke
androstenedione, testosierone, and DHEA [evels ave olevaled for the
given age and sex of CAH people.

The gene for the 21-liydroxylase enzyme can also be evaluated by DNA
analysis which determines whether the gene is presen] or absent, or if
the DNA make-up is changed (nulation) in the patient. By oblaining
blead sample in goneral and examining the structure of the BNA from
affected CAH person in the family, it can be determined if ofher family
members are also carriers or patient wilh CAH with the affecled INA .
Carrier defection serves the importani fonetion of alerting the person to
the possihilily of having a child affected with CAH.

Newhorns Screening for CAH:

Newborn screenings for CAH. has been mandated by Jaw in US since
2008 and is performed by measuring] 7-Hydroxyprogesterone level in a
tiny blood spol obiained on a filter paper by heel prick of the newhoras
usually at age 2-3 days in US. The screening test is performed hy the
laboratery of Department of Public Healilt in most state’s regional
programs. Check witl your regional Deparlment of Public Health on
Newborn Screening for CAH for current stafus..

Prenatal Diagnosis:

When there is a family member with CAIL, it is possible te diagnosis a
child before hirth Hivough tests performed during pregnancy. Prenatal
diagnosis of CAILin early pregnancy is pexformed by a chorionic villus
sampling at 8% weeks gestation fo establish through INA analysis
whethor or nof a baby is predicfed to have CAH and whethor the haby is
female or male, Analysis of felal cells from Malernal Mood sample as
eatly as 3-8 weeks of pregnancy is also used fo determine the presence
of male sex chromosonte(Y) material to deternrine the sex of the hahy.

11 is important to kanow the sex of the haby as early as possible as any
ntale babies are not recommended for prenatal therapy. Prenatal
diagnosis of CAH can be made during second trimester by amniecentesis
and periorming INA analysis of auiotic cefls and measwving 17-
Nydroxyprogesterone level which is generatly elovated in classic cases.

Prenatal treatment of CAlL:

This ireatmend is lo he offered for only affected female haby with
classic CAH to prevent genital abnormality that would requires surgieal
intervention. Prenatal treatment in female fetuses affected with CAH is
possible and prevenls the ambignous genidalia in the majorily of freated
females from early fetal life. This treatren] mus! be started Trom 5-7
weeks of felal age and requires the mother 1o lake a slvong synthetic
lormone called Bexamethasone( drug similar to Jut 30 tines more
powerful fean cortisol) throughout the entire duration of the pregnancy.
Thus, there s a potential for occurrence of significant side offeets of
Dexaniethasone on the mother. The long lerm finpact of exposure of Ihe
babsy 1o Prenatal Dexamelhasone is not fully established, thus, this is net
recommended as a slandard thevapy ai Ihis time, Those familics
considering prenatal therapy of CAH will need a balanced and informed
counseling by experionced teams and will be best to make informed
decision on Uhis issue by understanding the benefit and pelential
wntoward side effects as well as not fully established fong term oulcome
o treated cases.

Treatment of CAH in children, adolescenis, and adulis :

The aim of treatment is 1o provide the hody with he ability to maintain
a normal energy level, balance of salt and waler in the body, normal
growlh, sexual maturalion af appropriate pubertal age, and fertility
Inter in kfe. This is accomplished by replacing the inadequately
produced corlise! horinone by synihetic hormone Hydrocertisone in
mowing children and or preduisone or simifar family drug in growth
complefed CAH people life time, In salt wasters, a synthelic sall
relaining hormene called fudrocortisone (florined) helps to retain
sodion and water int 1he bady. Therelore, trealment of CAH is engoing,
invalving periodic medical evaluations and monitoring for medication
dose adjustment and checking compliance..

The virilized female genitalia will require corrective surgery as an
infant and if needed, again later in life. Proper and adequate Prenatal
{reatment may reduce the degree of virilization and reduce lhe need of
cosmelic surgory..

Special care needs for (Al ;

Withowt cortisel hormone, hody canng! respond fo stress. A child
affected with CAIl can go into shock from infeclion, injury or surgery,
Exira doses of hydrocorfisonc are important al these fimes, Therefore
during illness, the dose of synfhetic cortisol (rydrocorfisonc} is doubled
or iripled. However, if the ehild is not able fo take Ihe medications by
mouth due ko vomiting or severe diachea, parenls should give the child
an injection of iydrocortisone into a muscle ai home and noiify their
doctor Dnunediately and lake ehitd to a near ER. The ehild should also
drirlc sali water if vomiling dacs net vecur. In the ER, child may need 1o
receive IV Saline with glucese if child is deliydrated and confinues to
liave diarihea or vomil, It is reeommended to carry a special care
instruclion prepared by your( child’s) endocrinologist to any ER for
Their info. ‘

If at any point a child with CAR Tequires surgery, it is fimperative that
the child's endocrinologist he nofified. For the stress of surgery, a child
with CAH will requive special deses of hydrocortisone cither Hirgugh
injeclion inlo a muscle or injection inte a vein, The endocrinologis! will
be able to inform the ofher doctors of the necessary precautions. It is
ntandalory to gbtain a special Medie Aler! hracelel which will earry
anportant informaion for other health care people in the event of an
CINeTEency.

Treatment of congenital adrenal hyperplasia is life-long, howover
periodic medical check-ups would allow for a full and otherwise stermal
healthy life.




