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Every parent wishes for their child to have a healthy life. Newborn screening
programs help make this possible by checking certain health conditions early on.
Among the conditions included in this programme is Congenital Adrenal
Hyperplasia (CAH).

CAH is a group of disorders causing problems in hormone production from the
adrenal glands. These conditions are inherited in an autosomal recessive way -
meaning that only individuals who have two altered copies of a gene are
affected with the condition.

Hormones are important messengers in our body. In CAH, faulty adrenal
hormone production leads to different presentations and symptoms. There are
several forms of CAH and the most common form is 21-hydroxylase deficiency,
which affects about 1in 10000 to 20000 people in the world.

Although CAH is a lifelong condition, with early screening and diagnosis,
standardized treatment, and regular follow-ups, most children with CAH can
grow, study and work normally, and lead fulfilling lives. This practical handbook
aims to provide families with a clear understanding of CAH. As each child’s
symptoms may differ, the following sections focus mainly on the most common
type — 21-hydroxylase deficiency CAH.
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HERCAH ? What is CAH?

BLRULBRON LS B—BEEERHR (REE - BE
B~ MR NTIRK - CAHREER I TR EXGRNEEER
LEYTRASRE ) (BD21-32{LBR) B 7 8 » EEMLB W - 1M
REERNER (REEMNEENR) 8 T/ - EXMEVERXIE
IREEREE > @QUWAENREE LRRE MK (ACTH) © &
EE%EJ%&%AT%{%E S FRREBNIAE - A > EEEAE}EEZL
ALl > B ERBEBEEEDSHREE - 8Kk - EGBREE LR
HEEZHAR (BUHEER) °

The adrenal glands sit on top of the kidneys and act as a “factory” that produces
essential hormones (cortisol, aldosterone, sex hormones). CAH occurs because one
“key component” in a specific production line ( 21-hydroxylase enzyme) is faulty, leading
to decreased production of cortisol and aldosterone. The brain’s pituitary gland senses
that there is not enough cortisol and pumps out extra ACTH—a signaling hormone that
pushes the adrenal glands to work harder. This does not fix the cortisol shortage
because the blocked enzyme step prevents normal cortisol production; instead, it
overloads the pathway, causing the adrenals to churn out even more male hormones
(androgens).

REBERTE

Cortisol Insufficiency.
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R EEZ Cortisol

HREFERNME - MENEEEHEE - EFRERUEHAIGE
REBREEB SIS EME » MiBFNBHEE KT

Essential for maintaining normal blood pressure, blood sugar and energy level. It
also helps the body cope with illnesses and physical stress.

B2 E)EF Aldosterone

BB HERAKIRN TR - SEBERD WA BE » KPHNIAEEE K
K » SEARKFUEIABIIER ©

Helps regulate the body’s water and salt balance. When levels are too low, the

body loses water and salt through urine, leading to dehydration and low blood
salt level.

% 3& Androgen (male hormone)
RARRESHEIERENEE o

Promote the development of male sexual characteristics

BRHERKLR » CAHRRTREBRUTERER !
Because of these hormone imbalances, children with CAH experience the
following:

) %R Salt-wasting crisis
MAERIAEETRBREREH « B - BETRE » EERLRH - SIPHEM
KERM > BEFIERESD °
Salt-wasting crisis: During the newborn period, babies may present with poor
feeding, vomiting, weight loss, with low sodium and high potassium levels in
blood, and dehydration. This can be life-threatening.

O #HZBLBIER Symptoms of excess androgen
LHEIRE RN eSS B HLaER (FHREEK - [BERE » [BEHRRERH
OIS EINEIBEEL) - ERBLEHTREBIRER A » BEIIRMA -
BEEBRREFNRN - EREERRBERHOE  HFRNSFSURERTE -
Girls may be born with male-like changes in their external genitalia (eg.
clitoris may be bigger, the labia may be joined together and the openings of
the vagina and urethra may be partly closed ). Both boys and girls may have
early pubertal onset, and have bones that age too quickly with a fast growth
spurt during childhood. Without proper treatment, they may end up shorter
as adults.



FH21- LR ZIEERR » ERNEARRRTEMER !
There are different severities of enzyme deficiency leading to a wide
spectrum of clinical presentation:
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#RBaKEERY Classic salt-wasting CAH

BR21- LB ERZ » BANKR EEEHEEERKFPERE - BRoJ6
HERRMBBRERKER » FREBTREEFEEN - KEHERIR
RELIRSVETESS B IE1LBYIER ©

Severe enzyme deficiency - this leads to greatly reduced cortisol and
aldosterone levels. Infants may experience salt-wasting crisis and require
lifelong replacement of cortisol and aldosterone. Girls may also be born with
male-like changes in their external genitalia.

BB MLE Simple virilizing CAH

B2 FELEEPERZAAE - RROREEKT T > HARPBEAS > B
BERRZREERE  At2HBRARRBATLRAELCR - A > B
REARARAS @ JREEHERANRR

Moderate enzyme deficiency - there is reduced cortisol production and excess
androgen levels, but aldosterone deficiency is not as severe, so most infants do
not experience a salt-wasting crisis. However, excess androgen may cause
early puberty.

JE#Z B8R Non-classical CAH
BR21-ELERBVER Z BELE > AEKE BB
Mo REZERENATERRETEZS R -
ROOKRE - PINOLEKOJRELIREERZ - A
RARBRARZREH ; BRATERFHR
EERBTEEFHRR

Mild enzyme deficiency - Symptoms are
usually mild, with presentation in childhood
related to excess androgen levels. For example,
girls may have excess hair growth, irregular
menstruation, or difficulty conceiving, while
boys may have early pubic hair and acne.
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HESESE - EonfIHE—ERERE

Newborn screening - The First Line
of Protection

HHCAHNIEREGD > EEEHE - LBRENFZMAH BN - LIRGHEEBIRE
BREORTFMAR » ETHRERRR > UFERLEHZRKFT (LHZ17-0HP) 25 &
e BHERREGERRBBRRBECAHNERE S » FEIEE—D D2 TEE’H‘@
T - BERERISTHFENRE - SIEERERE > USRS HIRCAHBIEZ T

Newborn screening for CAH is implemented in many places around the world,
including Hong Kong, Shanghai etc. It involves a quick check of a few drops of your
baby’s blood to see if certain hormone levels, especially 17-OHP, are unusually high.
A positive screening result means that the baby has a higher risk of CAH and needs
further confirmatory tests. The medical team will arrange detailed investigations,
including a genetic test, to confirm or rule out CAH.

ERLEZE BIER B MR
o 4 RERE o REReERRAI B
CAH o BB IFERUBYER » BE
B RS & &1 T MR K PR AR A
WE SRR D > LUIFHBNFEES -
In rare occasions or in milder
cases, CAH may not be detected
through newborn screening.
With symptoms suggestive of
CAH, the medical team will use
blood and urine tests, as well as
genetic analysis, to make a

definitive diagnosis.




B=853 Part 3
SISERS RO - FRFHRQMAER

Stage-specific Management:
Growing Together with Your Child

—BHEE2CAH » FEIIENFIeaR - RFIBVERBEIRE | MBERATEN > NHiBZ8Y)
ENEEBENMITRZ VAR - MHES VAR - BB FRRME

Once CAH is diagnosed, treatment should start immediately. Our treatment goal is:
"replace what is lacking, suppress what is excessive". In other words, we use
medications to replace the missing hormones while suppressing the high levels of
androgen, thus allowing the child to grow normally.

BENEEEY)BIE Main Medications

. F{LEIEoH Hydrocortisone
AREHRE LR EARENR EE -

Replaces the cortisol hormone that the adrenal glands are unable to make.

BLBREEURSHIENEY > RKEEEE LRREHE (ACTH) KF 5 #
DEEBMBRNEL > LIAMBRBE —HNLENNEIESES L > N
MR AR B EHRERANIER o

Doctors often use a higher dose to lower the ACTH levels, which helps cut
down excess androgen and prevent problems like male-like genital changes in
girls, or early puberty and fast-aging bones in both boys and girls.

BRRIE B H B E B A R AY )

 yop = R = o
FER/) - At LEBARRE - \ Y
Hydrocortisone has the least effect on °e

growth suppression among other steroid
options, making it the first choice for
children.

BRFEMRA3-ARX -
Taken 3-4 times a day.
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o, SR TJBY42 Fludrocortisone
BARERE LIRE LSS E o

Replaces the aldosterone hormone that the adrenal glands are unable to
make.

HEhIIE N ERE (SARIP) BVERKF » WIREME -
Helps maintain normal electrolyte (sodium and potassium) levels and blood
pressure.

BRFERA-2R -
Usually taken 1-2 times a day.

0. ABALRBEENERES

Most infants need extra salt supplements

0, 4£7%5E|E Stress Dose Hydrocortisone

ERRF R~ BR - ETFME > SABNSLTNNRNEE CBERERE
£092-318) > LUFAHE LRGSR EMEMER/(EMiE/R5) 4 - RRTHRER
BRERHE B ERER AR - URRER KRIZZRIELIIF
During stressful situations such as fever, infection, or surgery, hydrocortisone
doses must be increased (usually 2-3 times the normal dose) to prevent an
adrenal crisis (low blood pressure / low blood sugar / coma). Always discuss
and make a clear “stress dose” plan with your medical team.

. SHERBIKERS LM Genital Surgery

HHALIERE B WRFEX « BEREEH) VZMERR > FRARSKREZ
T BEARKRITENRBRLERFHFMORERE o

For female patients with male-like external genitalia (such as enlarged clitoris
or labial fusion), patients and parents should consult the surgical team about
the best timing for corrective procedures, once metabolic control is
stabilized.




7889258 Monitoring during treatment

EHBRFRECHNES » EAERIFR - SERUBSOMERL - 1tH > EF
ETMREEUSE A EREFNHRKT (BF17TOHPRERR) » THEEHETE
EnsT s > FREEURER °

Your child will need regular follow-up visits to monitor growth, pubertal
development, and blood pressure changes. In addition, blood tests are required to
check electrolyte and hormone levels (including 170HP and androgen). Bone age
assessment should also be performed regularly to ensure that treatment remains
effective and appropriate.

BEDBAFEEYERRRER > S2BE1EASEA—X
Close monitoring according to clinical condition in the early treatment phase:
every 2-4 weeks

EREER > 3~ 4EAER—R

Once stable: around every 3 - 4 months

ERERSRBEATER > ABERGVIAE

The frequency of monitoring may be adjusted as per clinical need

09



10

TRIRRERNERRESES (o

Key care points in different stages of life o\ =

L) —

8852 /%152 H8 Infant/Toddler period

EREREREAESRKDBERRK - BEREBYVISANROER « MEX
ERETERBFKT - KERERFREENTESE > EEEHNBRBFER &
0~ BROK ~ BEEE - EESXRFHEIK » WRERE o

The main focus is to prevent excessive loss of salt and water from the body.
Doctors will closely monitor your child’s growth, blood pressure, electrolyte
balance, and hormone levels. Parents are the child’s most important caregivers
and should learn to recognize warning signs such as poor appetite, vomiting,
dehydration, drowsiness, or even coma, and seek medical attention promptly.

SR EHA School Age

MIERERNEBERE » MRSREMRETEE (WBERENERRR) » &
BZFIERSHETEH -

Focus on supporting normal growth and learning needs. Maintain good
communication with teachers regarding the child’s daily medication and
emergency management. Encourage participation in regular physical activities to
promote a healthy and balanced lifestyle.

H&H) Adolescence

FEREER BhNSS2L > BRHEOEXE > EPRrFERITEESC
&R - SEHNEBERZL IS RIFEEECERIRE - HLERERER
HFERENRE » MIKFERARAERE -

Pay attention to the progression of puberty, bone age, and height changes, while
also providing psychological support to help the child understand and manage
their condition. Hormonal changes during this stage can make disease
management trickier. Therefore, the medical team will arrange more frequent
follow-up visits and adjust medication dosages as needed.

ERMERNTVERMFERE > OIZBRFELUNNARRERUNVECEEE > 403
[E#A%E (Prednisolone) S thZE K+ (Dexamethasone) » LURAM = B IREEEL o

For adolescents and adults who have completed growth, the doctor may consider
switching hydrocortisone to a longer-acting steroid, such as prednisolone or
dexamethasone, to reduce the number of daily doses.
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S$EHEREAFE S ES .
Reproductive health and .
Lifelong Follow-up '

452K Reproductive health

>t Tt B E Female Patients

mHFRAZ e T 2 T Lis-EZEEFINRINeE - FEHAKARA - SEIPE
i~ BERZ - RIBENHRZFIZHITETENOVERE o S5 RRT »
IBFEZET RN » WESERER (RS ~ 178« &8F) HREIEETH
ESSEAR °

High levels of androgens can affect the hypothalamic-pituitary-ovarian axis,
causing irregular menstruation, polycystic ovary syndrome, or even infertility.
Maintaining good hormone control over long term is the key to preserving
fertility. Before planning a pregnancy, you should consult a multidisciplinary
team (endocrinology, gynaecology, and genetics) for individualized care.

>t B2 E Male Patients

W BETRERENARNE LIRBERE - KEBFINEE > IUFTTHETE
HBHRBE o

Some may develop testicular adrenal rest tumors (TART), which can
potentially affect sperm production. Regular testicular ultrasound
examination is recommended.

£ BB SRR 2 R L

ERFRAMAR > $EBHMARND BRI BERBIRELTRES - SEETHRE
A5 B2 89U (BIR0MER « MmABER B REMRER)  BRKTF » UREBENOFG o
EENFENHE LA RBRRAE - MHTERS ORE -

As your child enters adulthood, they will transition to lifelong monitoring with an adult
endocrinologist. This includes regular checks for metabolic health (like blood pressure,
blood sugar, and bone health), hormone balance, and reproductive function. Staying
active helps prevent long-term health issues and promotes overall physical and mental
well-being.
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18155550 Genetic Counseling

CAHE—BEAERRMESERK > EREEFTMERZNCYP2IA2ER (—EXRBR
B —EREER) > SRATEIERFNEMERE - WR—HERAPRE—ER
SRR > WAMKBERERESTE TR EIRE -

CAH is an autosomal recessive disorder. A child develops the disease only when they

inherit two abnormal CYP21A2 genes — one from each parent. Individuals carrying only
one abnormal gene are called carriers and show no symptoms.

4 )
BRIORBHECAHNEEETE > AIBRIZZNERF (FIBR)EH :
If both parents are carriers of a CAH gene mutation, for each pregnancy
(regardless of the child's sex), there is a:

7’.\/:‘ 3 X & Parents ‘) (g‘h

F %z Children

25% (BN 2 —) M EEE T MEEEHNER » ENZECAH °

25% (1in 4) chance the child inherits two normal genes and does not have CAH.
50% (B Zoe—) Wi EEET —BEEERN—EREER » NEXB—KE
REREFE o

50% (1in 2) chance the child inherits one normal and one abnormal gene, making
them a carrier like the parents.

25% (ENEUD 2 —) M EEE T MEREER > ECAHEE °
25% (1in 4) chance the child inherits two abnormal genes and is affected by CAH.j

\_

CAHEBNEZFRROVHMERBELBESHFCAHREZEEER - ALt > CAHEE
RERATTSBLEBE » @RETEEHSH > TREAARRENZSHESE -

For patients with CAH, the risk of the child being affected depends on whether the
partner carries the abnormal gene. Therefore, genetic counseling is recommended

during family planning to understand the risk to future children and to consider
prenatal genetic diagnosis.
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W URHA BV 52 ERER B R

Diagnosis and treatment
during pregnancy

NREBE—EBECAHNEF > aIUEREZR10-1TEETHERIERHZ12-14:85E
TFEREREER > ETRIRIAZE > FEIRRETRR - EMBFMIHSEMSIIR
ERR o N AREARBSEFPIRBHENZE PO > JEBETEAENER
A (NIPT) » ENEBHBE MR PO BEAS ZBIDNA » KBFERRES B °

If you have one child with CAH, prenatal diagnosis can be performed — chorionic villus

sampling at 10-11 weeks or amniocentesis at 12-14 weeks — to check whether the
fetus has CAH. Both procedures carry a small risk of miscarriage.

In addition, at highly specialized prenatal diagnostic centres, non-invasive prenatal
testing (NIPT) may be considered. This test uses a sample of the mother’s blood to
look at the baby’s DNA and check if the baby may have CAH.

EREMEZEECAH > BEBIRCIEEE
AEEZ 6B T HEEZEY) (W0t =K
) > LB RN L BRI
LVRREZRBIZE - B EIEREBEIR
ZHERRAGES » WoRBAREH
YaF RESHEINA © PAT © BIRIBR S ATE
B2 HDHFEEPE > Lo REERERR
RS a1t > WITRFERR « & MEFD
IREENTF - At fIZRERIFERE
BRERF ST L8 ROVFILE -

From around the 6th week of pregnancy, the medical team may prescribe a steroid
(dexamethasone) to reduce the risk and severity of male-like changes to a baby girl's
genitals if the fetus has CAH. This treatment must start early because genital
development happens very early in pregnancy. However, this practice remains
controversial and may carry side effects for the mother, such as gestational diabetes,
high blood pressure, and weight gain. The potential benefits and risks should be
carefully discussed with the obstetrics team.
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B33 Part 7
CAH;8ENEER

New Horizons in the
Treatment of CAH

EFR > ARASFECAHBBEAEIE 7 U TRRIEER :

In recent years, researchers have made strides in the management of CAH:

é

24
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R RL eI eIREA

Modified-release hydrocortisone formulations
RIEREREB ISR ARBR EEE N W IR - EREIF8IES] o
Slow-release formula that better replicates the natural cortisol production
rhythm in the body, leading to improved control

SERINFIEE LAIRR E MR (ACTH) EX
Targeting ACTH production
BB EAEMARKTE » WRDAFEEYEIE -

Helps reduce excess androgen levels and lower the required medication dose

ERFE (RIS R B ERMYT)

Gene therapy (still experimental at this stage)
BBREHRGESHNCYP2IAERZARRA » BB LRERSKEE
BB EIBRAYTHEE o

Gene therapy for CAH uses a viral vector to deliver functional copies of the
CYP21A2 gene into the body, enabling the adrenal glands to properly make
cortisol and aldosterone.

BEHFMNEBFER > JURCAHEZE
HIRERBE ~ BALBYEHE - o Llek
ERERIOEER -

improved, more personalized care and

V.
These innovations bring hope for %

better long-term outcomes for people
with CAH.
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Key messages for parents

CAHBYERBW—IBTHRHIM > MIETRN) - EREERER - FBURERILS
> FPREXIRB TR - REMME ©

Taking care of CAH is like a “marathon”, not a “sprint”. It takes teamwork between the
medical team, your child, and the family to help your kid grow up strong and happy.

© SEAENRERR - LRBMARSRITFOEBREENME

Trust your medical team and chat with them often to stay on the same page.

O HECHHRTUAENR  SSHESREGTE  TRESHEOR
EEBE -
Jot down your child’s medication, growth updates, and any discomfort, and
share this information at check-ups.

O mEeReR  B5ERT TRECORRUAENRY -
As your little one grows, slowly explain their condition and medicines in
simple words.

O ZERFHLERR ; DERRASEREREEE » #E
EMORIRIZF o
Watch their emotional well-being too; mental health is just
as important as physical health and needs your support.

O WRREJREEMGOER - REFBHREHEMOHENR
Bl RBERER D =515 o
If you notice anything new or come across helpful

information about the condition, feel free to reach out to
the medical team.

BB EREE > BEB R FERE » RmENREDRERR - HMI<BNES
MBS » HEBEURIEFEE - EZHRM—ILIEF » BERFIEBREFEN!

Love and care help your child bloom and thrive in a healthy, caring
environment. Our trust and teamwork make all the difference in treatment.
Let’s team up and keep going for your child’s bright future!
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