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Editorial

In this issue of the Journal we are pleased to feature the article in Paediatrics by  

Dr Barbara Lam. Paediatrics is an integral and important part of the work of  

physicians. Without healthy children, we cannot have healthy adults. The Society  

has always included Paediatrics as one of the important areas of our work. We 

hope in future we will have more activities in this area, and there will be more  

Paediatricians participating and contributing to the work of the Society. 

Dr lam Tat Chung, Paul
林達聰醫生
FRCP, FHKAM (Medicine),  
FHKAM (Psychiatry)
President

Dr lau Chu Pak 
劉柱柏醫生
FRCP, MD, FHKAM (Medicine) 
Chief Editor
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Sleep Apnoea and Arrhythmias

Sleep-related breathing disorder is 
a common clinical problem that 
is often underdiagnosed. Two 
percent of women and 4% of 

men in the middle-aged work force met 
the minimal diagnostic criteria for the 
sleep apnoea syndrome.1

Case 1

A 29-year-old non-smoking gentleman 
was referred for management of hyper-
tension. He had had tonsillectomy in 
his early teens, and has adopted an in-
active lifestyle over the last few years. 
He started to gain weight progressively, 
putting on >20 kg in 8 years, mainly 
related to adopting a diet of fast food high 
in fat and carbohydrates.

He experienced frequent headache 
and dizziness in the morning. He had 
difficulty concentrating in work due to 
headache. He experienced occasional 
fatigue and daytime somnolence.

Physical examination showed a 
young gentleman of medium built with 
body weight of 80 kg and a body mass 
index (BMI) of 27.7. His blood pressure 
(BP) was 148/110 mm Hg with a regular 
sinus rhythm of 68 bpm. Examination of 
the cardiovascular, respiratory and ab-
dominal systems was unrevealing. 

An angiotensin receptor blocker was 
started for BP control. With the strong cli- 
nical suspicion of significant sleep apnoea, 
polysomnography was performed. The 

study revealed 28 episodes of apnoea/
hypopnoea per hour, with a maximum 
duration of 87 seconds. There were 26 
episodes of oxygen desaturation per 
hour, and the minimum SpO2 was 74%. 
(Figure 1)

After assessment by ENT and re-
spiratory specialists, the patient was di-
agnosed to have moderate obstructive 
sleep apnoea (OSA), with contributing 
factors including overweight, macro-
glossia and teeth overjet. He was recom-
mended to have nasal continuous positive 
airway pressure (CPAP) therapy. 

He was reassessed after 3 months. 
His BP was well controlled in the range 
of 120−130/75−85 mm Hg. Symptoms of 
morning headache improved significantly. 
However, compliance with and efficacy of 
nasal CPAP were limited by unintentional 
removal of mask during sleep. 

Case 2

The patient was a 79-year-old gen-
tleman, who was an ex-smoker with a 
long-standing history of hypertension, 
bilateral carotid stenosis with recurrent 
cerebrovascular accidents, coronary 
artery disease, renal impairment and 
peripheral vascular disease. He became 
chair-bound and aphasic after the second 
stroke 6 years ago. His medications in-
cluded acetyl salicylic acid, β-blocker for 
ischaemic heart disease, and multiple  
antihypertensives.

He was hospitalized for man-
agement of urinary sepsis. During hos-
pitalization, he was witnessed to have 
frequent hypopnoea/apnoea episodes 
during sleep. Telemetric monitoring 
showed frequent atrial and ventricular 
ectopics, sinus tachycardia with first 
degree and Wenckebach phenomenon, 
and nonsustained and sustained runs of 
paroxysmal atrial arrhythmias/fibrillation. 
There was one documented conduction 
pause of 3.6 seconds during underlying 
atrial arrhythmia. (Figure 2)
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Table	1.	Signs,	symptoms	and	risk	factors	of	obstructive	versus	central	sleep	apnoea

Obstructive	sleep	apnoea central	sleep	apnoea

Disruptive snoring Congestive heart failure 

Witnessed apnoea or gasping Paroxysmal nocturnal dyspnoea 

Obesity and/or enlarged neck size Witnessed apnoea

Hypersomnolence (not common in children or in heart 
failure)

Fatigue/hypersomnolence

Other signs and symptoms include male gender, 
crowded-appearing pharyngeal airway, increased 
blood pressure, morning headache, sexual dys-
function, behavioral changes (especially in children)

Other signs and symptoms include male gender, older 
age, mitral regurgitation, atrial fibrillation, Cheyne-
Stokes respiration while awake, periodic breathing 
during exercise, hyperventilation with hypocapnia
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These two cases represent patients 
commonly seen in medical wards and 
daily practice. They have different types 
of sleep-related breathing disorders and 
associated medical comorbidities.

Normal Physiology of 
Sleeping

Sleep is a state of partial unconsciousness, 
characterized by inactivity of nearly all vol-
untary muscles and suspension of most 
sensory and motor activity.

Sleep is a dynamic and complex 
process divided into two broad types: 
rapid eye movement (REM) and non-rapid 
eye movement (non-REM) sleep. During 
REM sleep, parasympthetic tone de-
creases while sympathetic tone varies. 
Surges of sympathetic activity and de-
creased baroreceptor regulation were 
postulated to account for the higher  
incidence of nonfatal myocardial in-
farction (MI), implanted defibrillator 
discharges, and sudden cardiac death 
(SCD) at night. Non-REM sleep is further 
divided into the three stages of N1,N2 
and N3 by the American Academy of 
Sleep Medicine. The overall parasympa-

thetic tone increases and sympathetic 
tone decreases in non-REM sleep with 
diminished arousability. 

Normal rhythm changes during 
sleep in healthy subjects include sinus 
bradycardia and pauses of up to 2 seconds. 
It was reported that sinus bradycardia at 
a rate <40 bpm could be found in 24% of 
normal healthy adults. First-degree atrio-
ventricular block and Wenckebach block 
are not uncommon in healthy subjects 
with no apparent heart disease.2

Sleep-related 
Breathing Disorders

Sleep apnoea is associated with car-
diovascular diseases (CVDs) including 
systemic hypertension, congestive heart 
failure, myocardial ischaemia, arrhythmia 
and SCD. Evidence on the direct rela-
tionship between mortality and severity 
of sleep apnoea remains diversified. As 
various CVDs and sleep apnoea share 
similar clinical factors, it is difficult to  
establish a direct causal relationship. 

Definitions
Sleep-related breathing disorders can 

be obstructive or central. (Table 1) OSA 
results from partial or complete airway 
obstruction caused by collapse of the 
pharyngeal airway. An obstructive apnoea 
episode is defined as a 10-second pause 
in respiration associated with ongoing 
ventilatory effort, with an associated fall in 
oxygen saturation or arousal. A diagnosis 
of OSA syndrome is accepted when a 
patient has an apnoea-hypopnoea index 
(AHI; number of apnoeas and hypopnoeas 
per hour of sleep) of 5 and symptoms of 
excessive daytime sleepiness.3

Central sleep apnoea (CSA) is char-
acterized by repetitive cessation of venti-
lation during sleep resulting from loss of 
ventilatory drive. A central apnoea episode 
is a 10-second pause in ventilation with 
no associated respiratory effort. CSA 
syndrome is present when a patient has 
five episodes of central apnoea per hour 
of sleep and the associated symptoms of 
disrupted sleep (frequent arousals) and/or 
hypersomnolence during the day.3 

Central apnoeas may also occur in 
an individual with obstructive apnoeas. 
Although there is no absolute standard in 
this regard, studies of patients with CSA 
require that 50% of all events be central, 
with 80% of central events often being 
required in most clinical trials.

Figure	1.	One	example	of	apnoea	associated	with	nonsustained	
atrial	arrhythmia	during	hypoxia

(1A)

(1B)

Figure	2.	Documented	arrhythmia	and	conduction	pause	up	to	3.6	
seconds

(2A)

(2B)
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Arrhythmia and Sleep 
Apnoea

Nocturnal arrhythmias occur in up to 50% 
of OSA patients.4 Cardiac arrhythmias 
associated with sleep disorders include 
sinus bradycardias and pause, sinus tachy-
cardia, heart block, junctional rhythm, 
premature ventricular contractions and 
complex ventricular arrhythmia, supra-
ventricular tachycardia, atrial fibrillation 
(AF), and sudden arrhythmic death.

Recent data from the Sleep Heart 
Health Study, comparing 228 subjects 
with sleep-disordered breathing (SDB) 
and 338 subjects without SDB, sug-
gested that those with severe SDB had 
a two- to four-fold higher risk of nocturnal 
complex arrhythmias.5 

Atrial Fibrillation
Patients with AF are likely to have OSA.6,7 
In individuals <65 years of age, OSA 
strongly predicts the incidence of AF 
within about 5 years of its diagnosis, and 
the degree of nocturnal oxygen desatu-
ration independently correlates with the 
risk of incident AF.8

Hypoxaemia, sympathetic activation, 
pressor surges, transmural pressure 
changes and systemic inflammation that 
occur in OSA may be the mechanisms that 
predispose to the development of AF.

Ventricular Arrhythmias
Ventricular arrhythmias, primarily pre-
mature ventricular contractions, have 
been reported in up to 66% of patients 
with sleep apnoea, which is significantly 
higher than the rates reported in persons 
without sleep apnoea (0% to 12%).9,10 

Recent data suggest that in heart 
failure patients with OSA who are in 
normal sinus rhythm, ventricular ectopic 
beats occur more frequently during the 
apnoeic phases than during hyperpnoea.11 
This is in contrast to patients with CSA, 
in whom ventricular ectopy was noted 
to occur more frequently during hyper-
pnoeas than apnoeas. 

A higher frequency of ventricular 
ectopies coupled with higher sympa-
thetic activity caused by longer apnoea 
episodes in REM sleep may be one 
reason for increased nocturnal death in 
apnoeic patients.12

Sudden Cardiac Death
An undiagnosed sleep apnoea syndrome 
was found to be a contributing patho-
genetic factor in unexpected sudden post-
operative death.13 Twenty percent of MIs 
and 15% of SCDs occur between midnight 
and 6:00 am.14 The risk of nocturnal SCD 
may be especially high in patients with 
coronary disease confounded by apnoea, 
heart failure, recent MI, pause-dependent 
Torsade de Pointes, and near-miss 
victims or the siblings of sudden infant 
death syndrome (SIDS). In non-REM or 
slow-wave sleep, hypotension may lead 
to malperfusion of the heart and brain as 
a result of a lowered pressure gradient 
through stenosed vessels.15,16

Management of 
Arrhythmia in Sleep 
Apnoea 

Sleep apnoea remains a common clinical 
problem, with adverse cardiovascular im-
plications, yet few treatment options. 

Continuous Positive Airway 
Pressure 
With contributing factors such as obesity 
and upper airway obstruction identified 
and ameliorated, the cornerstone of 
therapy for OSA is CPAP. 

In a meta-analysis involving 1,718 
subjects, CPAP showed significant im-
provements in symptoms of sleepiness, 
quality of life and cognitive function in 
people with moderate and severe OSA.17 
BPs were lower with CPAP compared 
with control. CPAP significantly reduced 
the AHI and improved sleep efficiency  
and minimum oxygen saturation 

In the absence of structural heart 
abnormalities, bradyarrhythmias or heart  
block – both of which occur during 
apnoeic periods – may be treated effec-
tively with CPAP.

Untreated OSA in patients after 
successful cardioversion for AF is asso-
ciated with an 82% risk for recurrence of 
AF within 1 year, about double the risk 
seen in effectively treated OSA patients 
after cardioversion.18

CPAP resulted in a 58% reduction 
in the frequency of ventricular premature 
complexes during sleep, and a parallel 

reduction in nocturnal urinary norepi-
nephrine concentrations.19

Patient education and improvement 
of hardware designs will improve re-
sponse and tolerance to therapy. 
However, even with good compliance, 
CSA may be alleviated but not abolished.

Pacing in oSA
There has been some enthusiasm about 
atrial pacing in the management of sleep 
apnoea with and without documented 
daytime bradyarrhythmia. Atrial overdrive 
pacing was reported to significantly 
reduce the number of episodes of CSA 
or OSA and the number of arousals, 
and increase arterial oxyhaemoglobin  
saturation without reducing the total 
sleep time. These variables returned to 
baseline values when the pacemaker 
was turned off.20 However, the finding 
has not been replicated in subsequent 
investigations.  

In a meta-analysis of 10 studies, 
atrial overdrive pacing reduced the AHI 
and increased minimum SaO2 signifi-
cantly only in the subgroup of patients 
who presented predominantly with CSA 
syndrome.21 

Drug Treatment in oSA
Pharmacological treatment of sleep 
apnoea has been evaluated. Small 
studies have reported positive effects of 
certain agents on short-term outcome. 
Drugs evaluated include fluticasone, 
mirtazapine, physostigmine and nasal lu-
bricant. Certain agents have been shown 
to reduce the AHI in largely unselected 
populations with OSA of between 24% 
and 45%. There is insufficient evidence 
to recommend the use of drug therapy in 
the treatment of OSA.22

The efficacy and utilization of anti-
arrhythmic drugs in the setting of sleep-
related or bradycardia-induced arrhythmia 
is usually limited by aggravation of  
bradyarrhythmia.

Conclusion

Sleep is associated with a broad spectrum 
of CVDs and arrhythmias. Awareness 
of symptoms and comorbidities, correct 
diagnosis and prompt treatment would 
improve clinical outcome. 

A complete list of references can be downloaded from www.SOPHYSICIANSHK.org
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The	Use	of	Topical	and	Oral	Drug	
Therapies	in	Acne	Vulgaris	

Key words: 
acne vulgaris (痤瘡), retinoids 
(維生素a生物), antibiotics 
resistance (抗生素之抗藥性)

acne vulgaris is a chronic in-
flammatory condition of the 
pilosebaceous unit of the skin, 
characterized by open and 

closed comedones and inflammatory 
lesions including papules, pustules and 
nodules. It is one of the commonest der-
matological conditions encountered in 
clinical practice. In a local epidemiological 
study, the prevalence of active facial acne 
among teenagers aged 15 to 25 years 
was 91.3%.1

Acne is often wrongly dismissed as 
a self-limiting condition affecting mainly 
teenagers. The recently published update 
from the Global Alliance to Improve 
Outcomes in Acne Group redefined acne 
as a chronic disorder, often characterized 
by a prolonged course with recurrences, 
and a negative psychological and social 
impact that affects the patient’s quality 
of life.2 Indeed, an increasing number of 
acne patients who present to clinics are 
adults, especially females. Severe inflam-
matory acne can often lead to scarring. 
Thus, early intervention is paramount. 

The pathogenesis of acne is multi-
factorial, which includes excessive sebum 
production due to an over response to 
androgens or excessive androgen se-
cretion; hypercornification and blockage 
of pilosebaceous ducts; Propionibac-
terium acnes (P acnes) proliferation and 
cutaneous inflammatory response. Es-
sentially, treatment of acne aims to target 

all these factors, and is tailored indi-
vidually according to the type of acne, the 
severity of disease and its psychological 
impact. Although there has been much 
recent interest and research in the use of 
laser and light sources for the treatment 
of acne, topical and oral drug therapies 
remain the gold standard. 

Topical Therapies

Topical therapies are the mainstay in the 
control of mild to moderate acne. They 
are used either alone or in combination 
with oral drugs to control acute lesions 
and as maintenance therapy to prevent re-
currences. Topical agents commonly em-
ployed include benzoyl peroxide, azelaic 
acid, antibiotics and retinoids. Many are 
available in a variety of delivery systems. 
Gels and solutions are suited to oily skin, 
whereas creams and ointments are more 
suited to dry and easily irritated skin. 

Benzoyl peroxide is an oxidizing 
agent which is bactericidal against P 
acnes. It is also mildly comedolytic and 
targets both inflammatory and noninflam-
matory lesions. It is available in concen-
trations of 2.5% to 10%. They are all 
effective, but irritation and dryness can 
be a problem with a higher concentration. 
An advantage of benzoyl peroxide is that 
drug resistance with P acne is not an issue 
because of its mechanism of action. 

Azelaic acid is a naturally occurring 
chemical belonging to the class of dicar-
boxylic acids, which possesses come-
dolytic and antibacterial properties. It 
has an additional effect of lightening 
postinflammatory hyperpigmentation by 
reducing melanin production through the 
inhibition of tyrosinase. 

Topical antibiotics, such as eryth-
romycin, clindamycin and tetracycline, 
have been shown effective and well 
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“An increasing  
number of acne 

patients who present 
to clinics are adults”
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tolerated in many trials. They reduce 
the number of P acnes as well as the 
inflammatory response. However, drug 
resistance is a concern, and the use 
of topical antibiotics as a single thera-
peutic agent should therefore not be  
encouraged. 

The effectiveness of topical 
retinoids in the treatment of acne is well 
recognized. They target all pathogenic 
factors of acne without inducing bacterial 
drug resistance, and act on both non-
inflammatory and inflammatory lesions. 
Current guidelines strongly advocate 
the use of topical retinoids as a first-line 
therapy for virtually all but the most severe 
forms of acne.2 They are useful as mono-
therapy for mild comedonal acne. When 
used as initial therapy, topical retinoids sig-
nificantly speed up the resolution of acne 
lesions. Since they target the formation 
of microcomedones, which is the initial 
step in comedogenesis and formation of 
subsequent acne lesions, they should be 
continued as maintenance therapy.3 Dif-
ferent concentrations and preparations of 
topical retinoids are available. Common 
local adverse effects, including erythema, 
dryness, itchiness and stinging, can be 
minimized by choosing an appropriate 
formulation for each patient depending on 
his/her skin type and sensitivity. Among 
the different topical retinoids available, 
adapalene, a newer generation of topical 
retinoid derived from naphthoic acid, has 
been shown in comparative studies to 
be as effective as 0.025% tretinoin gel 
and 0.05% tretinoin cream but with less 
irritation.4,5 It represents a reasonable 
choice especially for patients with sen-
sitive skin. The maximum therapeutic 
response to topical retinoids occurs over 
about 12 weeks. It is therefore essential 
to emphasize to patients the need for 
their continuous use. 

In recent years, an increasing 
number of fixed-dose combination 
products (eg, adapalene/benzoyl 
peroxide, benzoyl peroxide/clindamycin 
and tretinoin/clindamycin) have become 
available. Many of these agents have 
been shown to enhance the efficacy 
and speed of action. Since they target 
multiple pathogenic factors, they have a 
broader spectrum of action than a single 
topical drug. Overall, the combination 
of a topical retinoid and an antimicrobial 

agent (either benzoyl peroxide or an anti-
biotic) remains the preferred approach for 
almost all patients with mild to moderate 
acne. The superior efficacy of this com-
bination has been shown in large clinical 
trials.6,7 Fixed-dose combination products 
with a topical retinoid and an antimicrobial 
provide patient convenience and better 
adherence. The absence of an antibiotic 
in the formulation may minimize the de-
velopment of bacterial resistance. Hence, 
on a theoretical basis, retinoid-benzoyl 
peroxide combination products may be 
the most desirable. 

oral Therapies

Moderate to severe acne warrants prompt 
treatment with oral therapies. Other indi-
cations for oral treatment include acne- 
excoriee, acne keloidalis, truncal acne, 
acne which resolved with significant 
postinflammatory hyperpigmentation, and 
any form of acne causing severe negative 
psychological impact. Three groups of oral 
therapies are available, which include: 1) 
oral antibiotics, 2) hormonal therapy, and 
3) isotretinoin. 

Oral antibiotics are often prescribed 
with topical retinoids and/or benzoyl 
peroxide to minimize drug resistance 
as well as to control microcomedone 

formation in moderate acne. They in-
terfere with the growth and metabolism 
of P acnes, and also have an anti- 
inflammatory action by reducing and  
inhibiting cytokine production, affecting 
macrophage functions and inhibiting  
neutrophil chemotaxis. First- (tetracycline 
hydrochloride, oxytetracycline) and 
second-generation (doxycycline, lyme-
cycline, minocycline) tetracyclines should 
be considered as first-line oral antibiotic 
therapy because of a lower incidence of 
drug resistance compared to macrolides. 
Second-generation tetracyclines have the 
advantage of improved gastrointestinal 
absorption, which is unaffected by food. 
Furthermore, the once-daily dosing also 
helps improve compliance. All oral tetra-
cyclines have been shown to have similar 
efficacy. The choice depends on the cost, 
side effects profile, relative incidence of P 
acnes resistance and the dosing regimen. 
Macrolides (erythromycin, clarithromycin) 
should be reserved for cases where tet-
racyclines are not tolerated or contrain-
dicated, as in the cases of pregnancy, 
breastfeeding and children below the 
age of 12 years. It is recommended to 
continue with oral antibiotic treatment 
for up to 3 months. If little response is 
seen after 6 weeks, a switch to an alter-
native oral antibiotic can be considered. 
Antibiotic resistance is a significant public 
health issue worldwide.8 A large con-
tributory factor has been their inappro-
priate use, including inadequate potency, 
inadequate duration of treatment and poor 
compliance. Guidelines for optimizing the 
use of antibiotics, both topical and oral, 
and for the limitation of drug resistance 
are detailed in Table 1. 

Table	1.	Recommendations	to	limit	P acnes	antibiotic	resistance

Limit the use of antibiotics to short periods. Discontinue their use when the improvement is only •	
slight or when there is no further improvement.

Co-prescribe an antibiotic (oral or topical) with a benzoyl peroxide-containing product to reduce •	
the possibility of antibiotic resistance.

Do not switch antibiotics without adequate justification. In the event of relapse, the same anti-•	
biotics should be given for subsequent courses when possible.

Topical and oral antibiotics, especially those with chemically dissimilar properties, should not be •	
used concurrently.

Topical and oral antibiotics should not be used as monotherapy.•	

Antibiotics should not be used as maintenance therapy. Topical retinoids are the first-line option •	
for maintenance, and benzoyl peroxide can be added for an antimicrobial effect if required.

Patients should be educated on the importance of adherence to the prescribed regimen. •	

“Retinoid-benzoyl 
peroxide combination 
products may be the 

most desirable”
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Another class of oral treatment 
available for moderate acne is 
hormonal therapy, which includes oral  
contraceptives and antiandrogen drugs. 
Oestrogen-containing oral contraceptives 
first obtained approval by the Food and 
Drug Administration (FDA) for use in 
acne treatment more than 10 years ago. 
Several randomized controlled trials have 
since demonstrated their efficacy and 
safety in women of childbearing age. 
Hormonal therapy reduces acne lesions 
by increasing oestrogen levels and sex 
hormone-binding globulins, decreasing 
free testosterone and androgen levels, 
reducing sebum production and reducing 
proliferation of follicular keratinocytes. 
Females with adult-onset acne, hormonal 
disturbance, signs of hyperandrogenism, 
polycystic ovarian syndrome and those 
who also seek contraception are partic-
ularly suitable candidates for hormonal 
therapy. Among the different types of 
effective hormonal therapies available, 
a combination of cyproterone acetate 
and ethinyl oestradiol is commonly used 
for the treatment of acne because of its 
antiandrogen component. In general, 
hormonal therapy should be taken for at 
least 4 to 6 weeks for an improvement 
to be seen. Possible side effects should 
be explained to patients, and contraindi-
cations to hormonal therapy should be 
assessed through history and clinical ex-
amination before prescription.  

Isotretinoin (13-cis retinoic acid) is 
a synthetic vitamin A derivative which 

is only approved by the FDA for use in 
patients >12 years of age with severe 
recalcitrant nodulocystic acne. Never-
theless, it is commonly used off-label for 
less severe refractory disease resistant 
to adequate courses of standard therapy 
with systemic antibacterials and topical 
therapy. Isotretinoin is effective in acne as 
it comprehensively targets all four major 
factors involved in its pathogenesis. It is 
the only therapy that offers hope of per-
manent remission upon completion of a 
course of treatment. Nevertheless, it has 
a documented failure rate of 15% to 30%, 
and multiple courses may be required 
for some patients.9 The recommended 
starting dose is 0.5 mg/kg/day, which 
is gradually increased to a maximum of  
1 mg/kg/day according to side effects and 
clinical response. 

Although effective, isotretinoin is 
associated with serious side effects, 
especially for pregnant women. (Table 
2) Teratogenicity is by far the most  
significant untoward effect, which can 
cause craniofacial, cardiac, thymic and 
central nervous system defects in the 
developing fetus. It is therefore vital 
that women of childbearing age are not 
pregnant and do not become pregnant 
while on isotretinoin, as well as for 30 
days after the completion of treatment. 
United States recommendations include 
simultaneous use of two reliable forms of 
contraception. The importance of terato-
genicity of isotretinoin is highlighted 
by the implementation of the iPLEDGE  

programme in the United States in March 
2006. In this mandatory distribution  
programme, patients, their doctors and 
pharmacists are required by the FDA to 
register in order to receive this medi-
cation. The intention is to prevent the 
use of isotretinoin during pregnancy. 
Other well-documented side effects of 
isotretinoin, as shown in Table 2, should 
also be explained to the patient prior 
to the commencement of treatment. 
Most of these are predictable and dose- 
related.10 A signed consent form should 
be obtained for medical record. If used 
appropriately, the benefits of isotretinoin 
in the treatment of severe acne is  
unquestionable. 

Conclusion

Acne should not be trivialized as a cosmetic 
problem affecting only teenagers. It 
should be treated as promptly and ef-
ficiently as possible to achieve the best 
possible patient outcomes and to limit the 
development of scarring. Topical retinoids 
form the foundation for the treatment 
of mild to moderate acne and as main-
tenance therapy. Antibiotic resistance of 
P acnes is a concern, and monotherapy 
with topical and oral antibiotics should 
be avoided. Finally, patient education is 
important to ensure compliance with and 
success of treatment. 
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Table	2.	Side	effects	associated	with	isotretinoin	therapy

clinical	side	effects:

Teratogenicity•	

Xerosis, chelitis, itching, dermatitis, skin fragility, hair loss, bruising•	

Dryness of nasal mucosa, epistaxis•	

Irritation of eyes, conjunctivitis, diplopia•	

Arthralgia, myalgia, skeletal changes•	

Insomnia, change in appetite, abdominal pain, inflammatory bowel disease•	

Ingrown nails, paronychia•	

Intracranial hypertension, headache•	

Mood change, depression•	

Laboratory	side	effects:

Elevated total cholesterol, triglycerides•	

Elevated aspartate aminotransferase or alanine aminotransferase level•	

Elevated or decreased haemoglobin, white blood cells and platelets•	
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Infant	Feeding	in	the	First	Year	–	 
Breastfeeding,	Infant	Formula,	Nutritional	
Additives	and	Special	Formula	(Part	I)

Key words: 
Infant feeding (嬰兒餵哺), 
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infant formula (嬰兒奶粉配方), 
nutritional additives  
(營養添加劑)

 Introduction

The American Academy of Paedi-
atrics (AAP) has recommended 
exclusive breastfeeding during 
the first 6 months of life, and 

continuation of breastfeeding with ad-
dition of solid foods as optimum nutrition 
for infants in the first year of life.1 The 
World Health Organization (WHO) con-
siders breastfeeding a key public health 
measure. Human milk provides complete 
nutrition for infants. Formula milk is just 
a food, whereas breast milk is a complex 
living nutritional fluid that contains anti-
bodies, enzymes and hormones. Breast 
milk can synchronize with the infant’s 
growing needs, and is specific to the 
mother-infant dyad. The WHO 2007 
systemic reviews and meta-analysis on 
the benefits of breastfeeding showed 
that breastfeeding helps protect against 
certain childhood infections (eg, lower 
respiratory tract infection, acute otitis 
media, gastroenteritis) and  possibly 
adult diseases (eg, obesity, type 2  
diabetes and hypertension). Breast-
feeding reduces the risk of breast and 
ovarian cancers in mothers.2,3 Thus, it is 
the duty of all healthcare professionals 
to actively protect, promote and support 
breastfeeding.

Tips for primary care physicians to 
contribute to the promotion and support 
of breastfeeding:

Take every opportunity to inform 1. 
pregnant women and breastfeeding 
mothers of the health benefits of 
breastfeeding their infants for 6 
months.
Encourage mothers and enlist support 2. 
from their family members to boost 

the mothers’ confidence in their ability 
to breastfeed.
Provide early help and prompt re-3. 
ferral to someone who does have 
the skill and time to deal with breast-
feeding problems when these are en-
countered.
Avoid advising mothers to stop 4. 
breastfeeding when medications are 
prescribed. Careful use of expert re-
sources and careful evaluation of the 
benefit and risk to individual infants 
and mothers can usually enable 
breastfeeding to continue. In general, 
if a drug is licensed for infants, the 
small amounts present in breast milk 
are likely to be safe.

Although breastfeeding is the best 
way to feed infants in their first year of life, 
the breastfeeding rate in Hong Kong re-
mained low. According to a breastfeeding 
survey conducted at the Maternal and 
Child Health Centre of the Department 
of Health, in 2006, only about 70% of 
mothers had ever breastfed at the time of 
discharge from hospital, and only about 
12% exclusively breastfed their infants  
in the first 4 months after birth. For 
infants whose mothers do not or cannot 
provide breast milk, infant formula has 
to be used as a breast milk substitute or 
supplement.

Standard Infant 
Formula vs Breast Milk

Standard infant formula is an artificial 
formula, usually cow milk-based, manu-
factured for infants less than 1 year of 
age. With increased understanding of the 
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content and composition of breast milk, 
most infant formulas are modified using 
breast milk as a reference. (Table)

The major modifications made 
include: 

A lower protein concentration (protein 1. 
content in unmodified cow milk is ap-
proximately 40% greater than that in 
human milk). 
The butterfat of cow milk is replaced 2. 
with vegetable oils that enhance di-
gestibility and absorption. 
The fat utilized varies between dif-3. 
ferent formulas and brands, Generally, 
it contains a mixture of short-chain 
fatty acids (coconut oil), long-chain 
polyunsaturated fatty acids (palm oils) 
and polyunsaturated fatty acids (soy, 
corn, and safflower oils). 
A lower calcium and phosphorus 4. 
content to achieve a better calcium 
to phosphorus ratio, which is close to 
that of human milk. 
The bioavailability of iron in cow milk 5. 
is lower than that in breast milk. Most 
infant formulas are fortified with iron 
based on the recommendation from 
the AAP.3 The iron content varies 
between different brands, and is gen-
erally lower for formulas for infants 
less than 6 months of age. It is a 
general perception that higher iron 
content may be associated with con-
stipation and other feeding difficulties 
in young infants. 

The Codex Alimentarius Com-
mission sets food standards, and is one 
of the international professional bodies 
that sets the standard for infant formula. 

Most international brand infant formulas 
that are registered in Hong Kong have to 
comply with the standard criteria recom-
mended. 

Choice of Infant 
Formula: Who Makes 
the Decision?

A survey was conducted on 100 con-
secutive newborn babies under the care 
of the author to investigate how  mothers 
choose infant formula as complete or 
partial breast milk substitute. Most 
mothers (59%) made their choice based 
on information from friends, self-reading, 
advertisements and other public media. 
Only 41% of mothers made the choice 
after consultation with their obstetricians, 
paediatricians or other healthcare workers. 
Among those who chose their own 
formula, 15% of mothers requested to 
start their babies on “nonstandard” infant 
formula (eg, soy formula, lactose-free 
formula, hypoallergenic formula, goat 
milk). Another study investigating the fre-
quency and reasons for formula changes 
in young infants revealed that 9% of 
infants were started on “nonstandard” 
formulas at birth. More than 1/3 of infants 
were changed from standard to “non-
standard” formulas for various reasons, 
such as colic, splitting up, bloody stools, 
diarrhoea, constipation, somebody’s pref-
erence, and suspected ‘allergy’. Forty- 
seven percent of the decisions were 
made by the mothers, and 44% were 

made by doctors or paediatricians.4

Currently, more than 40 different 
brands of infant formula are available in 
the market. There is an influx of more 
infant formulas into the market each year. 
The influx of Japanese brands in recent 
years makes the competition particularly 
keen. Each company describes each of 
its products as having a particular unique 
and desirable feature for optimal infant 
growth and development. It is not sur-
prising that healthcare professionals, 
not to mention parents, are confused 
about which formula to use and what 
the differences are between the various 
formulas. Doctors who take care of 
pregnant women and infants should keep 
updated on the differences between the 
formulas, the impact of these differences 
on the growth and development of the 
infants, and the implication of these dif-
ferences for different clinical conditions 
or those with special requirement.   

International vs 
Japanese Infant 
Formulas 

Both infant formulas are modified from 
cow’s milk using breast milk as a ref-
erence. The Japanese formulas follow 
the standard set by the Japan Health 
Authority, while the international brands 
registered in Hong Kong comply with the 
standard set by the Codex Alimentarius. 
Like other international brands, there are 
minor differences in the type of fat, the  
iron content and the use of various nu-
tritional additives between Japanese 
and international brands. Most Japanese 
formulas have added prebiotics and 
probiotics. The prebiotics are natural 
or synthetic oligosaccharides such as 
fructo-oligosaccharides and galacto-
oligosaccharides. The addition of these 
oligosaccharides was associated in a 
dose-dependent manner with increased 
stool frequency, reduction of stool pH and 
softer stool consistency. Similar additives 
have been recently included in some 
locally marketed international formulas. 
The addition of prebiotics might be ben-
eficial to infants suffering from consti-
pation; however, prolonged exposure 
might potentially increase the risk for 

Table.	comparison	of	content	of	breast	milk	vs	cow	milk	and	infant	formulas

Per	100	mL Energy	
(Kcal)

Protein	
(g)

carbo-
hydrate	 
(g)

calcium 
(g)

Phos- 
phorus	
(mg)	

Iron	 
(mg)

magne- 
sium	
(mg)

Human	
milk

65 1.3 7.4 30 13 0.1 32

cow	milk 60 3.1 5.1 114 87 0.1 19

Formula	I	 
(0−6	
months)

67 1.4 7.3 42 24 0.8 5

Formula	2 
(6−12	
months)

67 2.2 8.2 115 65 1.2 8.5

Formula	3

(1−3	years)

100 3.2 14 100 80 1.3 10
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dehydration during the first few months 
when the kidney has poor ability to con-
centrate urine, especially during times 
of stress such as fever or infectious di-
arrhoea. Another difference of clinical 
importance is the different methods of 
preparation of the formulas. International 
brands use 30 cc (1 oz) as a unit, whereas 
all Japanese brands use 20 cc as a unit. It 
is important to remind parents to read the 
instructions of preparation carefully. Un-
fortunately, some Japanese formulas do 
not have English or Chinese instructions, 
and there are situations where babies 
suffer as a result of being fed with milk 
with the wrong concentration over a 
period of time. 

Modified Infant 
Formulas

These infant formulas are modified by 
changes in the forms and sources of 
protein, fat, carbohydrates and additives: 

Instead of cow protein, modified infant 1. 
formulas may contain soy protein (eg, 
soy-based formula), goat protein, or 
partially hydrolyzed protein (eg, hypo-
allergenic formula).
For carbohydrates, these formulas 2. 
may be lactose free, lactose free and 
sucrose free, or have thickening agents 
added (eg, antireflux formula).
For the fat components, instead of 3. 
predominantly long-chain fatty acids, 
modified infant formulas contain pre-
dominantly medium-chain fatty acids.
Modified infant formulas may contain 4. 
various additives, such as nucleotides, 
long-chain polyunsaturated fatty acids, 
prebiotics and probiotics, taurine, 
lutein, phospholipids and others.

“Nonstandard” Infant 
Formula 

Soy-based Formula
The protein component of the soy formula 
is based on soybean protein. Most soy 
formulas are also lactose free, and may 
contain sucrose, corn syrup solids and 
maltodextrin. Soy-based formulas have 
been used for secondary lactase defi-

ciency following small intestinal injury, 
such as gastroenteritis and galactosaemia. 
Soy formulas can provide adequate 
nutrients for normal growth for young 
infants. However, for healthy infants, 
soy-based formulas offer no specific ad-
vantage over cow milk-based formula. 
In addition, there are potential adverse 
effects associated with prolonged use of 
soy formulas due to their higher amounts 
of aluminum and phyto-oestrogens. The 
relatively high aluminum content may 
compete with calcium absorption. The 
phytate in soy formulas, in addition to the 
absence of lactose, could also diminish 
calcium absorption. To compensate for 
this, recent soy formulas have improved 
on mineral supplementation and have 
shown no significant difference in bone 
mineralization compared with standard 
infant formula. 

Other potential adverse effects of 
soy formulas include decreased bioavail-
ability of phosphorus, zinc, manganese, 
copper and iron. Soy formulas containing 
fructose may induce fructose intolerance. 
There is no evidence to suggest that pro-
phylactic use of soy formulas can reduce 
allergies or food intolerance in healthy or 
high-risk infants.  Moreover, there is no 
proven value of soy formulas in the pre-
vention or management of infantile colic. 
The AAP cautions against the use of 
soy protein-based formulas for low-birth 
weight infants (ie, birth weight <1,800 g).5 
Soy formulas are not recommended for 
the treatment of documented cow milk 
protein intolerance, especially those with 
documented cow milk protein-induced 
enteropathy because of high cross reac-
tivity (soy protein is also antigenic; ap-
proximately 10% to 50% of those with 
cow milk protein allergy have concomitant 
soy protein allergy).6 However, for those 
with immunoglobulin E-medicated allergy 
to cow’s milk, soy formulas may be used 
after 6 months of age to replace the ex-
tensively hydrolyzed formula. 

Goat Milk-based Infant 
Formula 
Unlike pasteurized fresh goat milk, which 
is very low in vitamin A, D, B2, B6 and 
folic acid, modified goat milk-based 
infant formula is safe for feeding infants. 
However, there is no evidence to suggest 
that the use of goat milk formula can 

prevent or reduce allergy. There are no 
nutritional or medical indications to select 
goat milk-based infant formula over cow 
milk-based infant formula. Goat milk, like 
other mammalian milk such as sheep, 
buffalo, horse and camel milk, presents 
an equally high risk of cross-reactivity and 
is not recommended for the prevention or 
treatment of cow milk allergy in infants.

lactose-free Formula
Lactose is the major carbohydrate in 
breast milk and standard infant formula. 
There is a growing market for non-
lactose containing formulas for infants 
with nonspecific symptoms of bloating, 
gaseous distension, vomiting and loose 
stool. Indeed, primary lactose intol-
erance is uncommon in the first year of 
life; though lactose-free formulas can 
support normal growth of term infants 
through the first year, there are very few 
indications for the use of lactose-free 
formulas except galactosaemia and sec-
ondary lactase deficiency following small 
intestinal injury (eg, post-gastroenteritis). 
Lactose-free formulas have not been 
shown to improve symptoms such as 
reflux or colic. Some undigested lactose 
that enters and ferments in the distal 
small bowel is beneficial by permitting 
proliferation of predominantly acidophilic 
bacterial flora (lactobacilli). These bacteria 
produce an acid medium that suppresses 
growth of the more pathogenic organisms 
and promotes absorption of calcium 
and phosphorus. Besides, lactase is a  
substrate-dependent enzyme, and pro-
longed use of lactose-free formulas will 
result in a loss of lactase activity and sub-
sequent intolerance to lactose-containing 
food. Prolonged use of lactose-free 
formulas for otherwise healthy infants is 
generally not recommended.

Hypoallergenic Formula 
(Partially Hydrolyzed Formula)
The cow’s milk protein in hypoallergenic 
formulas is broken down, usually by en-
zymatic hydrolysis, into smaller protein 
molecules that are said to be potentially 
less allergenic. There is, however, no 
evidence to suggest that prophylactic 
use of these partially hydrolyzed formulas 
as opposed to cow milk-based formulas 
can reduce the incidence and severity of 
allergic disease such as asthma, atopic 



Journal of The Society of Physicians of Hong Kong 26

eczema or rhinitis in the general popu-
lation or in otherwise healthy infants.7 
The evidence on the protective effect 
against allergic disease in high-risk infants 
with very strong family history of allergy 
is conflicting. A longitudinal prospective 
study conducted locally on a group of 
infants at high risk of allergy showed 
that prophylactic use of hypoallergenic 
formulas is associated with a lower cumu-
lative incidence of allergic manifestations 
compared with cow milk-based formulas 
in the first 3 years of life. However, the 
differences disappeared when the cohort 
was followed up to 7 years of age, sug-
gesting that other environmental factors 
in addition to infant feeding may also 
influence the development  of allergic 
disease.8 Hypoallergenic formulas are 
not to be used for the treatment of docu-
mented cow milk protein allergy. The 
AAP recommends only extensively hy-
drolyzed and amino acid-based formulas 
for infants with documented cow milk 
protein allergy.

Follow-up Formulas

The ‘follow-up formulas’ have been 
marketed for infants aged 6 to 12 
months. In general, these formulas have 
higher protein concentration and higher 
levels of some minerals such as iron and 
calcium and electrolytes. (Table) The iron 
fortification is an advantage for infants 
receiving inadequate intake of solid food. 
However, other compositional changes in 
protein, fat, carbohydrates, sodium and 
calcium have no clearly established su-
periority over infant formula. Parents are 
frequently misled by the term ‘follow-on 
formula’ because it implies that these 
formulas automatically follow the infant 
formula. Indeed, for infants who con-
tinued to consume milk as their major 
source of food intake after 6 months of 
age, the high protein intake may con-
tribute to increased renal solute load and 
increased risk of constipation and obesity. 
Thus, follow-up formulas, although nutri-
tionally adequate, offer no clear advantage 

for infants receiving sufficient amounts 
of iron- and vitamin-containing solid 
food.9 Family doctors and paediatricians 
should encourage parents to introduce 
a variety of solid food to provide addi-
tional nutrients. Change to the follow-up 
infant formula can be used after the child 
reaches 12 months of age.
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