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astroesophageal reflux (GER)
is defined as spontaneously
passage of acidic gastric contents
from the stomach into the oesophagus.
GER is very common in young infants
and represents a common physiological
phenomenon in the first year of life. All
grandmothers know that infant “spit
up” after feeding. As many as 60–70%
of infants experience emesis during at
least one feeding per 24-hour period by
age 3–4 months. Most of the GER cases
in young infants are presumably due to
the immaturity of the mechanisms that
control the lower oesophageal sphincter
competence. The distinction between
this “physiologic” GER and “pathologic”
GER in infancy can be determined, not
merely by the number and severity of
reflux episodes, but most importantly, the
presence of reflux-related complications.
GER disease (GERD) is defined
as a symptom complex (ie, recurrent
vomiting, feeding problem, failure to
thrive) or complications of GER (eg, reflux
oesophagitis, oesophageal stricture formation, iron-deficiency anaemia, chronic
nasal congestion, recurrent respiratory
infection, bronchospasm, apnoea). GERD
is a heterogeneous problem, mediated
by a complex interplay between inherent
factors (ie, the length-tension relationship
of the oesophageal sphincteric musculature); a generalized gastric intestinal
dysmotility and delayed gastric emptying
(more common in premature infants);
environmental factors (eg, food allergy,
increase intragastric pressure due to overfeeding, increased abdominal pressure
due to poor posture); and underlying
anatomic abnormalities (hiatus hernia)
or alteration in modulating mechanisms
(hormonal or neurological). It is a great

challenge for paediatricians and primary
care physicians to distinguish between
a benign and developmentally normal
physiologic event (GER) from a possible
pathologic process (GERD) so as to
decide on the extent of investigation and
medical intervention.

GERD in Infants is More
Likely to be Associated
With Respiratory
Complications
The infant’s proximal airway and
oesophagus are lined with receptors
that are more easily activated by water,
acid or distension. Studies have shown
that activation of these receptors can
increase airway resistance, leading to the
development of reactive airway disease.
Another postulated mechanism for
GERD-mediated airway disease involves
microaspiration of gastric contents
that leads to inflammation and bronchospasm. Even in the absence of frank
aspiration, experimental evidence also
supports the involvement of oesophageal
acid-induced reflex bronchospasm. Furthermore, in children with underlying
airway problems, symptoms, such as
nocturnal cough or bronchospasm, play
an important role in the exacerbation
of GER. Laryngeal and nasal tissues
in an infant are exquisitely sensitive to
the noxious effect of acid, and recent
studies support a significant relationship
between laryngeal inflammatory disease
(manifested by hoarseness, stridor and
chronic nasal congestion) and GER. Early
studies appeared to demonstrate a link
between GER and obstructive apnoea
and an association with apparent lifethreatening events, although recent work
suggests a weak relationship between
these disorders. There may be an asso-
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ciation between GER in infancy and the
later development of recurrent otitis
media and chronic sinusitis (when these
infants are exposed to subsequent upper
respiratory tract infections), although
there is lack of conclusive evidence to
support a direct link between GER with
these supraoesophageal problems.

Signs and Symptoms of
GERD in Infants
The clinical manifestations of GERD vary
with age and severity. Recurrent emesis
occurs in more than 90% of affected
infants. Other symptoms includes:
• Vomiting
• Typical or atypical crying and/or irritability
• Behaviour during feedings: choking,
gagging, coughing, arching discomfort,
feeding refusal, or aversion to bottle
• Weight loss or poor growth
• Abdominal and/or chest pain
• Chronic nasal congestion or chronic
cough
• Hoarseness and/or laryngitis
• Sore throat or stridor
• Wheezing
• Recurrent pneumonitis
• Apnoea and/or bradycardia
• Apparent life-threatening event (ALTE)
• Sandifer syndrome (ie, abnormal body
posturing with opisthotonus or torticollis), which could be mistaken as
clinical seizures

Warning Signals for
an Underlying Cause
Other Than GER in the
Vomiting Infant
• Bilious or forceful, projectile vomiting
• Haematemesis
• Onset of vomiting after 6 months of
life
• Failure to thrive
• Other gastrointestinal (GI) disturbance
(eg, diarrhoea, constipation)
• Systemic symptoms due to infection
(eg, fever, lethargy)
• Hepatosplenomegaly
• Bulging fontanelle

• Neurological abnormalities (eg, macroor microcephaly)
• Seizures
• Abdominal tenderness, distension
• Genetic disorders (eg, trisomy 21)
• Other chronic disorders (eg, HIV)

Diagnosis of GERD in
Infants
The most important first step is to distinguish transient physiological reflux
from GERD to avoid subjecting normal
infants to unnecessary investigation
or treatment. Like diagnosing other
clinical problems in paediatric patients,
this relies heavily on a carefully taken
medical history. A detailed feeding
history can reveal overfeeding, a very
common occurrence among bottlefed infants, especially when parents
follow the intake recommendations
of most infant formulas in the market.
Overfeeding is commonly associated
with physiological GER, which will
resolve with reassurance and proper
feeding practices. Vomiting patterns
and other related symptom complexes
are important to determine the severity
of the reflux and presence of complications. The GER scoring system is a
useful clinical tool to assess the severity
and monitor the response to intervention without subjecting young infants
to investigative interventions (Table 1).
For infants presenting with more acute
onset of vomiting or the above warning
signs, other differential diagnosis should
be considered: systemic infection, eg,
urinary tract infection; surgical conditions, eg, pyloric stenosis, malrotation
or intestinal obstruction; and underlying
neurological causes. A detailed dietary
and feeding history can help identify food
allergies in infants (cow’s milk protein
allergy), or inborn errors of metabolism.
Most GER can be diagnosed and
confirmed clinically by a time-limited trial
of therapy to determine if GER is causing
a specific symptom, without the need
for invasive investigations. The recent
proliferation and multiple of diagnostic
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techniques (eg, nuclear imaging, upper
endoscopy and 24-hour oesophageal
pH study) are useful as research tools
for studies aimed to better understand
the cause-effect relationships of many
GER-related diseases. However, these
investigative tools should be used to
exclude underlying organic causes and
its use restricted to patients with severe
disease; those who respond poorly to
treatment; and those with unexplained
and persistent respiratory symptoms.

Investigations for GERD
in Infants
If an infant with vomiting is not gaining
weight despite ingesting adequate
calories, further diagnostic evaluation is
necessary to confirm the diagnosis. Blood
tests to uncover other causes of vomiting,
such as a complete blood count, renal and
liver function tests, ammonia and glucose
tests, urinalysis (for urine ketones and
reducing substances), and metabolic
screening for galactosaemia and maple
sugar urine disease, are indicated based
on clinical suspicions. The upper GI series
is a common modality used to evaluate
the upper gastrointestional tract (UGI).
The use of a water-soluble contrast agent
during fluoroscopic screening is preferred
for young infants to opacify the UGI tract,
yielding both functional and structural
information. Examples of conditions
that can be identified with UGI imaging
are malrotation, oesophageal or antral
webs, pyloric stenosis and hiatal hernia.
Oesophageal pH monitoring measures
the frequency and duration of acid reflux
episodes and is considered to be the gold
standard for establishing the presence
of abnormal acid reflux, and determining
the presence of a temporal association
between acid reflux and frequently
occurring symptoms. It can also evaluate
the adequacy of therapy in patients who do
not respond to acid suppressant therapy.
If apnoea is suspected, simultaneous
measurement of respiration and chest
wall movement is necessary. However,
oesophageal pH monitoring may be
May 2013

normal in some patients with GERD, particularly those with respiratory complications. Manometry is becoming a more
accessible tool for use in infants. It can be
used to assess oesophageal motility and
lower oesophageal sphincter function.
Mutichannel intraluminal impedance is a
new technology that allows detection of
reflux without measuring pH. It allows
the determination of the direction of
bolus movement, thus distinguishing a
swallow from a regurgitated bolus. The
significance of this technology lies in
its ability to demonstrate possible association between respiratory symptoms
and non-acid reflux, especially in preterm
infants with normal impedance values.
The milk scan allows the measurement
of gastric emptying, detects acid and
non-acid reflux, and may detect aspiration in 60-minute or delayed films. The
sensitivity of this test is low, ranging from
15% to 59%, but the specificity is higher
at 33% to 100%. Upper endoscopy is
more invasive and is seldom performed
on young infants. This technique allows
macroscopic and microscopic evaluation
of the oesophagus and the UGI tract; it
can assess the severity of oesophagitis,
allow the detection of the presence of
stricture, and enables exclusion of other
conditions that mimic GERD, such as
eosinophilic oesophagitis. Biopsies taken
at the time of endoscopy can help differentiate between reflux and non-reflux
inflammation.

Management
Most infants with physiological GER with
satisfactory weight gain can be managed
effectively with simple measures,
including providing explanation and reassurance about the natural course of the
disease; giving small frequent feeds; providing appropriate size teat; direct breastfeeding; and holding baby in upright
position for 30 minutes after feeding.
Given the negative impact of GERD
on development, growth, physical and
mental health of children, early diagnosis
and effective management are essential.
May 2013

Positioning
Upright positioning of infants using an
infant seat should be avoided as it can
worsen the reflux. Prolonged pH monitoring showed that the number of reflux
episodes in normal infants seated in a
chalasia chair was almost 4 times greater
than those placed in the prone position.
In addition, significantly less GER in the
prone position than in the supine position
was also noted. However, prone positioning is associated with a higher rate
of the sudden infant death syndrome in
infants less than 6 months of age. The
preferred sleeping position for young
infants with GER is supine or right-side
position, and elevation of the head of the
bed by a wedge.

Dietary
Breastfeeding should be encouraged for
all babies. Mother should be encouraged
to let the baby suck directly from the
breast, to avoid overfeeding. One study
measured oesophageal acidification in
breastfed and formula-fed healthy term
neonates aged 2 to 8 days, and showed
that during active sleep, formula-fed
infants had an increased number of reflux
episodes and increased oesophageal
acid exposure compared with breastfed
infants. If there are other associated
symptoms suggestive of an allergic
disorder or a strong family history of
allergy, elimination of potential food
allergens from maternal diet may help
alleviate the symptoms of reflux. For
infants who do not have the benefit of
breastfeeding, a trial of hypoallergenic or
hydrolyzed formula may benefit infants
with cow’s milk allergy. Milk thickening
agents or antireflux formulas with
thickening agents have not been shown
to reduce scintigraphically proven GER
or clinical reflux index scores. However,
it has been shown to reduce emesis
and crying time, while increasing sleep
time, which may benefit some infants.
For infants around age 3 months and
underweight due to GERD, early introduction of rice cereal may be attempted

by adding one tablespoonful of rice cereal
per ounce of formula. This can thicken
the feed and increase the caloric density
(approximately 34 kcal per ounce), and
improve weight gain.

Pharmacological
Therapies
A trial of time-limited drug therapy for
GER is useful to determine if GER is
the cause of a specific symptom. Drug
treatment is frequently used in infants
with GERD not responding to the above
simple therapeutic measures. There are
two major pharmacological treatments
for GERD: acid suppressants and prokinetic agents. The aim of acid suppressants is to reduce oesophageal acid
exposure by either neutralizing gastric
acid or decreasing its secretion. The
aim of prokinetic agents is to reduce
the amount of refluxate by improving
the contractility of the body of the
oesophagus, increasing the pressure
in the lower oesophageal sphincter,
decreasing the frequency of transient
lower oesophageal sphincter relaxations
and accelerating gastric emptying.
GERD in infants are very heterogeneous
and there is a lack of standard outcome
measures. Current recommendations
on drug doses or duration of therapy are
largely based on symptom responses,
supplemented by oesophageal pH
monitoring.

Acid suppressants and
antisecretory agents
Acid suppressants act to decrease
oesophageal acid exposure by reducing
the quantity of gastric acid. Antisecretory
agents, such as histamine-2 receptor
antagonists (H2RAs) and proton pump
inhibitors (PPIs), reduce the secretion of
gastric acid. Because of their superior
efficacy and convenience, antisecretory
agents have superseded antacids and
surface agents in the treatment of
GERD. Generally, PPIs produce a greater
reduction in acid secretion and have a
longer duration of action than H2RAs.
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Histamine-2 receptor
antagonists
H2RAs act to decrease acid secretion by
inhibiting the histamine-2 receptor on the
gastric parietal cell and is the most widely
used first-line treatment in young infants.
In one study involving infants, treatment
with ranitidine 2 mg/kg BID, reduced the
duration of gastric pH<4 by 44%, and
with TID dosing, the reduction was 90%. .
Ranitidine 5 mg/kg weight has been shown
to increase gastric pH for 9 to 10 hours in
infants. Ranitidine 2–4 mg/kg twice daily
generally provides good symptomatic
relief and is well tolerated with minimum
side-effects in most infants. Occasional
or transient constipation is the most
commonly reported side-effect. For infants
with good clinical response, treatment can
be tailed off after 6–8 weeks. For those
with persistent symptoms, tolerance to
acid inhibitory effects after six weeks has
been observed and a switch to PPIs may
be considered.

Proton pump inhibitors
PPIs, such as omeprazole and lansoprazole, are effective acid suppressant
medications that can be used in young
infants. Optimal effectiveness is achieved
when the PPI is administered one-half
hour before breakfast, which allows peak
plasma concentrations to coincide with
mealtime. If given twice daily, the second
dose is best administered half an hour
before the evening meal. Concomitant
administration of H2RAs and PPIs can
inhibit the efficacy of the latter. A steady
state of acid suppression is achieved
after several days. There are limited data
on the pharmacology of PPIs in infants. In
one study, omeprazole 10 to 60 mg (0.7
to 3.3mg/kg) daily were required to normalize oesophageal acid exposure, and a
starting dose of 0.7 mg/kg per day was
recommended. Successful treatment
of oesophagitis can be achieved with
omeprazole at doses of 0.5 or 0.6 mg/
kg daily, administered for 6 to 13 weeks.
Omeprazole and lansoprazole are available
as capsules or dispersible tablets, both

of which can be easily administered to
young infants. Both agents are well tolerated, with diarrhoea, occasional constipation and abdominal pain as the most
commonly reported side-effects.

Antacids
Antacids act by neutralizing gastric acid
and reducing oesophageal acid exposure,
thereby reducing symptoms of heartburn,
alleviating oesophagitis and preventing
acid-triggered respiratory symptoms.
However, treatment with aluminum-containing antacids significantly increases
plasma aluminium levels in infants,
and their prolonged use may lead to
osteopenia, microcytic anaemia, and neurotoxicity. Antacid therapy is commonly
used for short-term relief of intermittent
symptoms of GER or as part of step-down
treatment when antisecretory agents are
stopped, and there appears to be little risk
involved with these approaches. Given
the availability of more effective and safe
alternatives, long-term antacid therapy is
generally not recommended in infants or
children.

Prokinetic therapy
The rationale for the use of prokinetic
agents for GERD is to increase lower
oesophageal
sphincter
pressure,
enhance oesophageal peristalsis and
accelerate gastric emptying. Commonly
used prokinetic agents include cisapride,
domperidone and metoclopramide. Cisapride is a mixed serotonergic agent that
facilitates the release of acetylcholine at
the synapses in the myenteric plexus.
Randomized controlled trials of cisapride therapy in infants less than two
years of age have demonstrated modest
improvement in clinical symptoms,
with a reduction in the frequency and
volume of vomiting. However, cisapride
has been withdrawn from the market
due to rare cases of serious cardiac
arrhythmia. Although the effectiveness
of domperidone in children remains to
be proven, its short-term use can benefit
those with strain-induced reflux or post-
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tussive aggravated GER, during which the
abdominal pressure exceeds the pressure
of the lower oesophageal sphincter.

Surgery
Surgery is indicated for those with severe
GERD resistant to optimal medical
treatments, particularly infants suffering
from underlying neurological disorders,
severe oesophagitis or stricture, or other
anatomical abnormalities (eg, post-tracheaoesophageal repair). Fundoplication is the
most popular of surgical procedures and
can be performed laparoscopically with
reduced post-operative complication. If
chronic oesophagitis is the primary indication for possible GERD surgery, an upper
endoscopy with biopsy and a prolonged
oesophageal pH monitoring study are recommended to demonstrate conclusively
that the oesophagitis is due to GER. If
airway symptoms are the primary indication for surgery, review of diagnostic
studies including radiographic studies,
bronchoalveolar lavage, oesophageal pH
monitoring studies and swallowing studies,
may impact the decision to proceed
with surgery. Surgical treatment can be
curative and prevent the need for longterm medication use, but the failure rates
to control symptoms are high (reoperation
rates range 3% to 18.9%). Furthermore,
post-operative morbidity and occasionally
deaths have been reported. Complications
related to antireflux surgery occur at higher
proportions in children with neurological
impairment and those who have undergone
repair of oesophageal atresia, as well as
infants with chronic lung disease.

Prognosis
During infancy, the prognosis for GER
resolution is excellent with most patients
responding to conservative non-pharmacologic treatment. GER in infants are
usually benign, with half of cases resolve
by age 10 months and 80% by age 18
months. However, in refractory cases or
in cases when complications related to a
reflux disease are identified (eg, stricture,
aspiration, airway disease, Barrett’s
May 2013

Table 1. The GERD score
This is a 12-item instrument validated both for diagnostic purposes and for tracking changes in symptoms over time.
The scores range from 0 to 42 points, with a cutoff point for GERD diagnosis established as >16.
Items
Scores
Regurgiation frequency
Regurgitatiion Volume
Regurgitation Discomfort
Refuse feed, hungry
Stop feed, hungry
Cry during/after feed
Cry>usual
Cry duration
Hiccups
Arching
Apnea(awake/Struggle)
Turned blue/purple
oesophagus), more aggressive medical
treatment or surgical treatment (fundoplication) is typically necessary. The prognosis
with surgery is considered excellent. The
surgical morbidity and mortality is higher

May 2013

3

2

1

0

>6x/d
>2oz
often
often
often
often
often
>3 hrs
often
often
often
often

4-6x/d
2oz
sometimes
sometimes
sometimes
sometimes
sometimes
1-3 hour
sometimes
sometimes
sometimes
sometimes

+1-3x/d
<1oz
.001
Occasional
Occasional/Rarely
Occasional
Occasional
10’to1 hr
Occasional
Occasional
Occasional
Occasional

Never
Never
Never
Never
Never
Never
Never
Never
Never
Never
Never
Never

in patients with complex medical problems
in addition to GER. Symptomatic GER after
age 18 months is likely to be a chronic
condition, which poses increased longterm risks to the infant’s health. In patients

whose GER persists into later childhood,
long-term treatment with anti-secretory
agents is often required.
A list of references can be downloaded from
www.SOPHYSICIANSHK.org
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Optimizing Acid Reflux Management:
Obstacles and Opportunities
Figure 1. Mean plasma concentration/time curves of dexlansoprazole and
esomeprazole in healthy subjects after a single oral dose8
Concntration (ng/mL)
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Dr Ng Fook Hong (吳福康醫生)

Honorary Assistant Professor, Department
of Medicine, The University of Hong Kong

Key words:
Acid reflux (胃酸反流), GERD
(胃食管反流病), proton-pump
inhibitors (質子泵抑製劑)
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hysicians in Asia are treating
patients, more than ever, for gastric
acid reflux disorders.1 Predominant
among these are gastroesophageal reflux
disease (GERD), erosive oesophagitis
(EO) and non-erosive reflux disease
(NERD). Proton pump inhibitors (PPIs)
have hugely improved the treatment of
these disorders and have been proven to
be remarkably safe and effective.2,3 Nevertheless, this mainstay of modern management has inherent limitations that
give rise to therapeutic challenges and
unfulfilled needs.2

Unmet Needs in Acid
Reflux Therapy
PPIs only inhibit proton pumps that have
been activated, usually postprandially, but
co-administration with food diminishes

300
200
100
0

4

8

12

16

20

24

Hours after dose

their bioavailability; therefore, to effect
To improve effectiveness and
maximal acid suppression, they are relieve nocturnal symptoms, physicians
ideally taken within 1 hour before eating.2 commonly prescribe twice-daily PPIs offIn one survey, more than half of patients label; however, this increases costs and
with poorly-controlled GERD were found reduces compliance, resulting in higher
2
70 PPIsDexlansoprazole
to have taken their
at inappro-60 mg
healthcare
utilization
Esomeprazole
40 mg and expenditure.
4
60
priate times. Moreover,
proton pumps Long-term high-dose PPI therapy may
50
are rapidly turned over,
one-third elude also increase the risk of osteoporotic
40 meal stimulation
PPI suppression, and
fractures,
susceptibility
to enteric bac58
48
56
53
60
42
30
only activates up to 75% of the proton terial pathogens and drug interactions.7
20
pumps.2 Consequently, standard PPIs,
10
which have half-lives of ≤1–2 hours, may Dexlansoprazole: Towards
0-24
0-12 Ideal PPI
12-24
fail to afford a 24-hour therapeutic
acid an
Post-dose interval (hours)
2,4
suppression. Conventional PPI therapy The ideal characteristics of a once-daily
fails to completely resolve symptoms for PPI with a 24-hour pH control, flexible
30% of GERD patients.3 Most patients dosing and long-term efficacy, drove the
take PPIs before breakfast, for day-long development of dexlansoprazole modifiedacid suppression; however, many suffer release formulation. Dexlansoprazole, the
from nocturnal symptoms that disrupt R-enantiomer of lansoprazole, is elim2
their sleep and diminish Dexlansoprazole
their quality of
more slowly30than
60 mginated
Dexlansoprazole
mg the parent drug.
Placebo
5
life (QoL) and productivity.
Breakthrough More importantly, the modified-release
100
symptoms particularly affect EO patients, formulation employs a pH-regulated dual75
25–40% of whom remain
release
96 symptomatic
91
99system
96 that delivers a higher drug
50 2 As recurrent EO
despite PPI therapy.
dose than conventional PPIs. This occurs
is usually asymptomatic,
patients with in two stages, with a rapid initial dose in
25
29
72
healed EO should continue PPI therapy
the proximal duodenum
followed by a
0
over the long term, to maintain
pH control second Heartburn-free
dosing in the distal small intestine.
Heartburn-free
24-hour26%
daysof Plasma concentrations
nights
and preserve QoL;6 nonetheless,
peak at 1–2 hours
such patients still suffer relapse.2 Uncon- and again 4–5 hours post-administration
trolled EO may cause serious compli- (Figure 1).8 As such, dexlansoprazole has
cations such as Barrett’s oesophagus.3
substantially prolonged effective plasma
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Post-dose interval (hours)

Figure 2. Dexlansoprazole vs esomeprazole: Mean
proportion of time at intragastric pH>4.08
Dexlansoprazole 60 mg

Esomeprazole 40 mg
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Figure 3. Heartburn-free days and nights with
dexlansoprazole vs placebo6
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Dexlansoprazole 60 mg
Placebo

Dexlansoprazole 30 mg

75
96

91

99

96

50
25
0

29

Heartburn-free
24-hour days

levels compared with lansoprazole and another study, dexlansoprazole alleviated
other PPIs, with proportionally longer nocturnal heartburn and reduced GERDduration of intragastric pH>4 (Figure 2).2,3,8 related sleep disturbances in patients with
Unique among all PPIs, dexlansoprazole frequent moderate-to-severe episodes. Of
Dexlansoprazole
mgcontrol
Dexlansoprazole
30 mg
provides comparable
a 24-hour60pH
note, those
suffering the worst symptoms
Placebo
irrespective
of
food,
meal
timing
relative
to
enjoyed
the
greatest therapeutic gains.
100
dosing or the mealtime before which it is Benefiting from improved sleep quality
75
taken, offering dose-timing
flexibility that99 and 96QoL, these patients became more
96
91
50
may improve
compliance.3,4 Importantly, productive and vigorous, suggesting that

72

Heartburn-free
nights

lansoprazole provides excellent symptom
relief day and night, plus the convenience
of flexible dosing, which may improve

Efficacy and safety

References

Median proportion (%)

dexlansoprazole
has no significant phar- productivity gains may help defray costs of
25
29
72
macokinetic
drug-drug
interactions2 and it effective therapy.5
0
Heartburn-free
attenuates the efficacy
of clopidogrel less Heartburn-free
24-hour days
nights
than esomeprazole or omeprazole.9
Stepping-down
PPI

compliance. Relief of nocturnal symptoms
enhances patients QoL and productivity.
There is evidence to show that GERD
patients switched from twice-daily PPIs
to once-daily dexlansoprazole remain well
controlled, suggesting the potential for a
step-down to once-daily dexlansoprazole
to reduce extra treatment costs and the
risk of complications associated with
twice-daily PPIs.

In clinical studies involving more than 4,500
patients, dexlansoprazole has been shown
to provide highly effective symptom relief
for patients with GERD, EO or NERD, with
equivalent or superior efficacy and a
similar safety profile to lansoprazole.2,3 In
randomized trials, treatment with dexlansoprazole for 8 weeks healed EO in more
than 90% of patients and was non-inferior
to lansoprazole, although it was associated with superior crude healing rate in
one study.3 In a 6-month follow-up, dexlansoprazole was superior to placebo in maintaining healed EO, completely relieving
heartburn for more than 90% of days/nights
and in a significantly higher proportion of
patients compared with placebo (Figure
3).6 Similarly, proportionally more NERD
patients in the dexlansoprazole group than
in the placebo group had heartburn-free
days and nights. In addition, heartburn
episodes were less severe with dexlansoprazole, improving patient QoL.10 In
May 2013

therapy

Dexlansoprazole offers an attractive
approach to reducing both treatment costs
and complications potentially associated
with twice-daily PPIs.11 In a multicentre
study, 88% of GERD patients with wellcontrolled heartburn on a twice-daily PPI
successfully switched to once-daily dexlansoprazole 30 mg, without detriment to
symptom severity or QoL, and enhanced
QoL among well-controlled patients.11 The
possible cost saving was projected at US$
66,394.90/year. The authors speculated
that step-down management of GERD
may improve compliance and also reduce
the risk of side effects due to overuse of
high-dose PPIs.11

Summary
PPIs are the first-choice therapy for acid
reflux diseases; however, conventional
PPIs have limitations, primarily foodaffected and incomplete efficacy. With a
prolonged action profile that is unaffected
by food or meal timing, once-daily dex-

1. Goh KL. Gastresophageal reflux disease in Asia: A historical perspective
and present challenges. J Gastro Hepatol 2011;26(Suppl 1):2-10.
2. Wittbrodt ET, Baum C, Peura DA. Delayed release dexlansoprazole in
the treatment of GERD and erosive esophagitis. Clin Exp Gastroenterol
2009;2:117-128.
3. Sharma P, Shaheen NJ, Perez MC, et al. Clinical trials: healing of erosive
oesophagitis with dexlansoprazole MR, a proton pump inhibitor with a
novel dual delayed-release formulation – results from two randomized
controlled studies. Aliment Pharmacol Ther 2009;29:731-741
4. Lee RD, Mulford D, Wu J, Atkinson SN. The effect of time-of-day dosing
on the pharmacokinetics and pharmacodynamics of dexlansoprazole MR:
evidence for dosing flexibility with a Dual Delayed Release proton pump
inhibitor. Aliment Pharmacol Ther 2010;31:1001-1011.
5. Fass R, Johnson DA, Orr WC, et al. The effect of dexlansoprazole MR
on nocturnal heartburn and GERD-related sleep disturbances in patients
with symptomatic GERD. Am J Gastroenterol 2011;106:421-431.
6. Metz DC, Howden CW, Perez MC, et al. Clinical trial: dexlansoprazole
MR, a proton pump inhibitor with dual delayed-release technology,
effectively controls symptoms and prevents relapse in patients with
healed erosive oesophagitis. Aliment Pharmacol Ther 2009;29:742-754.
7. Heidelbaugh JJ, Goldberg KL, Inadomi JM. Overutilization of proton
pump inhibitors: a review of cost-effectiveness and risk [corrected]. Am
J Gastroenterol 2009;104(Suppl 2):S27-S32.
8. Kukulka M, Eisenberg C, Nudurupati S. Comparator pH study to
evaluate the single-dose pharmacodynamics of dual delayed-release
dexlansoprazole 60 mg and delayed-release esomeprazole 40 mg. Clin
Exp Gastroenterol 2011;4:213-220
9. Frelinger AL 3rd, Lee RD, Mulford DJ, et al. A randomized, 2-period,
crossover design study to assess the effects of dexlansoprazole,
lansoprazole, esomeprazole, and omeprazole on the steady-state
pharmacokinetics and pharmacodynamics of clopidogrel in healthy
volunteers. J Am Coll Cardiol 2012;59:1304-1311.
10. Fass R, Chey WD, Zakko F, et al. Clinical trial: the effects of the proton
pump inhibitor dexlansoprazole MR on daytime and nighttime heartburn
in patients with nonerosive reflux disease. Aliment Pharmacol Ther
2009;29:1261-1272.
11. Fass R, Inadomi J, Han C, et al. Maintenance of heartburn relief
after step-down from twice-daily proton pump inhibitor to once-daily
dexlansoprazole modified release. Clin Gastroenterol Hepatol
2012;10:247-253.
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Background

I

t has been more than 20 years since
the first documented cosmetic use
of botulinum toxin (BTX) on facial
wrinkles. The average annual growth in
BTX use is estimated at 20% worldwide.
Various cosmetic uses and techniques
have developed rapidly in the past decade.
These include face and leg contouring,
facial dermolifting and intradermal injection
technique. In 2002, FDA approved the use
of the BTX type A (BTX-A) to improve the
glabellar frown lines.
BTX can be used to improve
the classical facial expression lines by
relaxing the appropriate facial muscles.
Furthermore, its use can lead to improved
facial contour due to the reduction of
muscle volume; and improved skin condition that results from the reduction of
pore size and sebaceous production.

The molecular
mechanism of action
BTX is produced by the bacterium Clostridium botulinum, which produces
spores that are heat-resistant and gerMay 2013

minate under anaerobic condition. There
are 7 serotypes of BTX: A, B, C (C1, C2),
D, E, F and G, each of which is produced
by a different strain of C. botulinum. With
the exception of C2, all serotypes are
neurotoxic, with type A being the most
potent toxin.
The molecular structure of BTX
comprises a light chain and a heavy chain,
linked by a disulfide bond. The light chain
is responsible for the toxic effect, while
the heavy chain acts as a chaperone that
mediates the translocation of the light
chain to the cholinergic neuron. Through
the binding of the toxin heavy chain to
the presynaptic membrane of the motor
neuron, and its internalization into the
cytoplasm, the light chain is released
where it cleaves the SNAP-25 protein and
inhibits the exocytosis of acetylcholine at
neuromuscular junctions. It exerts neurotoxic action by blocking the release of
membrane-bound acetylcholine transmitter at the neuromuscular endplate,
resulting in the paralysis of the affected
muscle. The action is rapid, with an
onset of 24 to 48 hours, and the effect
can last for more than 2 months. The
process is irreversible, but the degree
and duration of paralysis can be affected
by the neutralizing antibodies to BTX
and the plasticity of neuronal circuits,
which is essential for axonal sprouting
and creation of a new motor endplate to
restore the transmission of acetylcholine.

2.

3.

4.

5.

6.

Facial aesthetic
applications
BTX is effective in reducing dynamic
wrinkles and smoothing out static
expression lines.
1. Glabellar frown lines are formed by
medial and inferior movement of
the eyebrows that involve the corrugator supercilii muscle, procerus
muscle and the depressor supercilii
muscle. BTX corrects the prominent

7.

8.

vertical line as well as the transverse
fine lines over the nasal bridge.
Apart from the glabellar lines, BTX
has also been shown to improve
forehead horizontal lines, crow’s feet,
bunny lines, masseter hypertrophy,
gummy smile, marionette lines, chin
dimpling and perioral wrinkles.
Forehead wrinkles are caused by the
contraction of the superior portion of
the frontalis muscle. Weakening of this
portion with BTX can reduce both the
static and dynamic forehead horizontal
lines without causing eyebrow ptosis.
Crow’s feet is characterized by the
lateral orbital wrinkles produced when
smiling, although static wrinkles can be
seen in photoaged patients. Superficial
BTX injection into the lateral orbicularis
oculi can reduce these wrinkles.
Bunny lines are the lines over the lateral
or dorsal aspect of the nose that usually
appears with facial expressions. The
corresponding muscle is the nasalis
muscle, particularly the compressor
naris over the middle part of the nose.
Masseter is located at the posterior
part of the jaw; hypertrophy of the
muscle causes a “square-faced” appearance. Injection of BTX can cause
atrophy of the muscle and smooth out
the facial contour, creating a slimmer
V-shaped face. Further details will be
discussed in a section below.
A gummy smile is a condition in which
a person shows an excessive portion
of the upper jaw gum when smiling.
This can be improved by weakening
the levator labii superioris alaeque nasi
muscle, which reduces the elevation
of the upper lip.
Marionette lines are lines that run
straight down from the corner of the
mouth, which can be smoothened by
weakening the depressor anguli oris
muscle.
Chin dimpling is caused by hyper-
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trophy of the mentalis muscle and is
commonly seen in Asians. This condition can be improved by relaxing the
underlying muscle.
9. Perioral wrinkles are defined by the
vertical fine lines around the lip.
Commonly seen in smokers, the orbicularis oris would contract, making it
more prone to hypertrophy. Relaxation
of this muscle can reduce the wrinkles.

Contraindications and
safety issues
The cosmetic use of BTX is contraindicated in pregnant or lactating women;
clients who are allergic to BTX or any of
the excipients; and those on aminoglycoside antibiotics.
Generally, cosmetic treatment with
BTX is relatively safe, although some
safety precautions remain important to
avoid any unwanted or adverse effects.
Physicians should pay careful attention
to the: dilution method and ratio; appropriate and length of storage after dilution;
analysis of facial muscle at rest and at
motion prior to injection (to detect any
pre-existing asymmetry to avoid overtreatment or compensatory increase in
the activity of untreated facial muscle);
correct and exact dosage to be injected;
injection site (intramuscular or intradermal but not blood vessels); and the
depth of injection (to ensure that the
correct muscle is being treated).

Masseter hypertrophy
and lower face
contouring
An oval-shaped facial contour is considered by many Asian women as the
more aesthetically pleasing shape. Having
a square face is the principal reason for
seeking facial contouring procedures.
Treatment often involves BTX injections
into the masseters. Vigorous surgeries,
such as mandibular angle resection, are
usually avoided. Both superficial and deep
layers of the masseter muscle need to be
injected with BTX for best results. Apart
from lower face contouring, reducing

the masseter mass is often helpful for
bruxism, excessive biting force due to
dental wearing, tempero-mandibular joint
dysfunction, and headache due to tension
of the masticatory muscles.

Leg contouring and calf
reduction
BTX causes muscle atrophy and is
effective for contouring of the lower leg.
Unsightly enlarged calf muscle tends
to be a cosmetic concern among Asian
populations. This is particularly apparent
in people with shorter tibial length.
Previously, people resorted to muscle
reduction surgery, which is associated
with the risk of scarring and uneven
muscle bulk. Injection of BTX into the
medial and lateral part of the gastrocnemius muscle can induce slimming and
upshifting of the prominent bulk of the leg
muscles. Such a procedure is a relatively
safe, with no impairment of functional
capacities, such as exercise and dancing.

Hyperhidrosis
Hyperhidrosis, defined as non-physiological, excessive sweating, has a substantial impact on the psychological
well-being and social functioning of the
patient. The most commonly affected
areas are the armpits, palms and soles.
Bromhidrosis refers to the unpleasant
odour in the armpit. Although these
conditions are most likely multifactorial,
they are particulary prevalent in hot and
humid countries, including Hong Kong.
Furthermore, constant sweating causes
physical damages to skin, such as macerations, irritant eczema, secondary bacterial infections and fungal infections.
There are two major sweat glands in
our body: the apocrine and eccrine
glands. Both glands are susceptible to
the regulatory control of acetylcholine.
Intradermal BTX has been shown to significantly reduce sweat production, an
effect which can last for up to 48 weeks.

Dermolifting

small doses of intradermal BTX in
patients with large pores, acne and ﬁne
wrinkles. This approach has also been
used to induce lifting effects in facial contouring; however, the exact mechanism
underlying this effect remains unknown,
although several possible factors have
been postulated. These factors include
partial muscle paralysis; impairment
of arrector pili; lymphatic movement;
and decrease in exocrine activities and
collagen synthesis.

Other applications
BTX has been used to treat alopecia
areata, scarring and seborrhea, and acne.

Types of BTXs
There are many BTX-A formulations
available worldwide. Botox® and Dysport®
are currently the two most widely used
commerical formulations of BTX-A. The
manufacturing process and the associated protein amount vary with each
product, albeit they all contain BTX-A.
Furthermore, each of these products
has their own unique in vivo molecular
kinetics, clinical response and dose
ratio. Therefore, it is difficult to prove
“equipotency” between different toxin
products, although some papers have
reported equivalence between Botox® to
Dysport® at the ratio of 1:2 to 1:4.

Conclusion and future
directions
BTX injections are considered to be
one of the most common non-surgical
cosmetic procedures worldwide. Given
the high expectation of consumers, physicians need to be vigilant for anatomical
variations, to avoid unwanted effects
and possible complications. Ethnic and
cultural differences in treatment response
have been reported and should be considered during the process of patient
care. As the list of off-label uses and
indications for BTX continues to expand,
further research is required to optimize
patient outcomes.

There have been studies evaluating
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arvey Cushing first reported an
association between excessive
secretion of endogenous cortisol
and osteoporotic compression fractures
of the vertebrae 81 years ago.1 Glucocorticoids are important therapeutic agents,
with potent anti-inflammatory and immunosuppressive effects, and they have
been in use since 1948. A United Kingdom
study reported that 0.9% of the adult
population is taking oral steroids at any
given time, and this increases to 2.5% by
age 70–79 years.2 After postmenopausaland age-related bone loss, the thirdranked most prevalent form of secondary
osteoporosis is glucocorticoid-induced
osteoporosis
(GIO).
Osteoporotic
fractures are among the most devastating of the manifold side effects of glucocorticoid therapy, affecting 19–50% of
Caucasian patients.3,4
GIO is characterized by rapid initial
bone loss of 5–15% during the first 6 to
12 months of therapy.4 Glucocorticoids
have direct effects on osteoblasts,
decreasing their recruitment, replication,

differentiation and maturation, which in
turn leads to decreased bone formation
(Figure 1). GIO also involves increased
bone resorption due to suppressed sex
hormone production and negative calcium
balance (ie, increased renal calcium loss
and decreased gastrointestinal calcium
absorption). However, resorption slows
down later in the course of treatment,
resulting in a state of chronic diminished
bone turnover. Steroid myopathy results
in muscle weakness and consequently
increased risk of falls and fractures. For
these reasons, glucocorticoid use is an
independent risk factor for fractures.
Fracture risk at a specific bone mineral
density (BMD) is greater for a patient
undergoing glucocorticoid treatment than
one with the same BMD but not receiving
steroid treatment. When compared with
matched controls, patients on glucocorticoid therapy have a relative risk of 1.6 for
hip fracture and 2.6 for vertebral fracture.5
Given ethnic differences in bone
homeostasis, a cross-sectional study
measured BMD and fracture rates in

Figure 1. Bone remodelling cycle
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Adapted from Manolagas SC, Weinstein R.S. J Bone Miner Res. 1999;14:1063
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118 Chinese patients with autoimmune
diseases who had been continuously
treated with glucocorticoids for more
than 1 year. Seventy-five had systemic
lupus erythematosus, 22 glomerulonephritis, 6 rheumatoid arthritis, and 15
other primary diagnoses, which included
mixed connective tissue diseases,
fibrosing alveolitis, and dermatomyositis.
Ninety-seven (82%) were female (42 of
whom [43%] were postmenopausal); and
21 (18%) were male. Mean age was 42
years (range 30–54 years). Mean height
was 158 cm and mean bodyweight was
56 kg. Mean duration of steroid use was
111 (± 81) months. Current daily dose of
prednisolone was 9 (± 6) mg/day, with a
mean cumulative dose of 35 g. Only half
of the patients were prescribed calcium
supplements and none were taking
bisphosphonates. Standard thoracic
and lumbar spine radiographs were performed in all patients to detect fractures,
defined as more than 20% reduction in
the anterior, middle or posterior height of
the vertebral bodies on lateral view. BMD
of the lumbar spine, femoral neck and
total hip was measured by dual-energy
X-ray absorptiometry. The T-score and the
Z-score were computed by comparing
the patient’s BMD to peak young normal
BMD and sex- and age-matched normal
BMDs of Asians. Sixteen patients (13.6%)
had T-score <-2.5 at either the lumbar
spine or femoral neck. Fifteen (12.7%)
had Z-score <-2.0 at either lumbar spine
or femoral neck. These patients had significantly lower BMD at the spine than
the hip, while 14 (11.9%) had fractures.
Table 1 shows gender-specific BMD data.
Nine of the 42 postmenopausal females
(25%), 2 of 55 premenopausal females
(3.6%) and 3 of the 21 males (14.3%) had

Table 1. Gender-specific characteristics

Age (years)
Bodyweight (kg)
L2–4 BMD (g/cm2)
L2–4 T-score
L2–4 Z-score
Femoral neck BMD (g/cm2)
Femoral neck T-score
Femoral neck Z-score

Premenopausal female
(n=55)

Postmanopausal
female (n=42)

Male
(n=21)

35.8
52.3
1.01 ± 0.14
-0.53
-0.55
0.80 ± 0.12
-0.88
-0.69

50.2
57.7
1.00 ± 0.13
-0.99
-0.77
0.78 ± 0.15
-1.02
-0.26

43.7
62.6
1.02 ± 0.10
-1.40
-1.05
0.85 ± 0.13
-0.75
-0.20

Table 2. Characteristics of patients with and without fractures
Patients with fractures
(n=14)

Patietns without fractures
(n=104)

49.0
56.4
0.94 ± 0.14
-1.60
-1.10
0.76 ± 0.13
-1.24
-0.40

41.5
55.9
1.04 ± 0.13
-0.75
-0.66
0.80 ± 0.14
-0.86
-0.46

Age (years)
Bodyweight (kg)
L2–4 BMD (g/cm2)
L2–4 T-score
L2–4 Z-score
Femoral neck BMD (g/cm2)
Femoral neck T-score
Femoral neck Z-score
fractures. Table 2 shows the BMD scores
of patients with and without fractures.
Those with fractures were significantly
older and had a lower T-score of -1.60
at the lumbar spine compared with a
mean T-score of -0.75 for those without
fractures. Males and post-menopausal
females were particularly at higher risk of
fractures.
In overseas clinical studies, only
10–19% of postmenopausal women on
chronic glucocorticoid therapy underwent
bone mass measurement.4 Despite the
prevalence of glucocorticoid therapy and
GIO, many patients chronically-treated
with corticosteroids do not have their
BMD measured or receive recommended
prevention or treatment for osteoporosis.
The American Association of Clinical Endo-

crinologists recommends BMD testing in
patients starting or already receiving longterm glucocorticoid therapy, provided that
intervention is an option. Postmenopausal
females and males with lumbar spine
BMD T-score <-1.5 are at significantly high
risk of fractures and should be treated to
reduce their risk of fractures.
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by large abnormal proteins (IgM) produced
by lymphoma cells. Jan Waldenström
was the doctor who first described this
condition in the 1940s. Neoplastic LPL
cells can occasionally express IgG, and
very rarely, IgA. Abnormal plasmacytoid
lymphoma cells have been shown to be
associated with the following pattern
of expression of immunophenotypic
markers on the cells: CD20+, CD 25+,
CD38+, CD5-, CD10-, CD 103-.
Who gets LPL? LPL is rare. It is
more likely to be found in people aged
over 60, and that there may be a genetic
tendency toward this condition.

Prognosis
Key words:
Waldenström’s macroglobulinemia (華氏巨球蛋白
血症}; Lymphoplasmacytic
lymphoma (淋巴漿細胞淋巴瘤)

L

ymphoplasmacytic
lymphoma
(LPL) is an indolent non-Hodgkin’s
lymphoma composed of plasmacytoid lymphocytes typically associated
with the circulating immunoglobulin
M (IgM) paraprotein. The combination,
referred to as Waldenström’s macroglobulinemia (WM), is unique compared with
other types of non-Hodgkin’s lymphoma,
as it can cause symptoms of hyperviscosity, neuropathy and cryoglobulinemia.
Lymphoplasmacytic
refers
to
the appearance of the cells under the
microscope. In this type of lymphoma,
the lymphocytes look more like plasma
cells. However, the name ‘Waldenström’s
macroglobulinemia’ is often used instead,
although it is incorrect to use it for all LPLs.
It should only be used when there are
“macroglobulins”, which are characterized
May 2013

An International Prognostic Scoring
System has recently been developed.1
Based on a study of a series of 587
patients, this scoring system is designed
to optimize treatment based on prognostic groups, and facilitate comparisons
between clinical trials. The median survival
in this patient cohort was 87 months after
treatment initiation, and a total of 5 adverse
prognostic factors were identified:
• Older than 65 years of age
• Haemoglobin ≤11.5 g/dL
• Platelet count ≤100 x 109/L
• β2-microglobulin >3 mg/L
• Serum monoclonal protein concentration >7.0 g/dL
These covariates have been incorporated into the following scoring system
(Table 1):

In the recent years, many important
therapeutic advances have been made
in this disease area, including the development of regimens incorporating
rituximab and bortezomib, alone or in combination with other agents. It is increasingly
clear that combination regimens can yield
responses as good as or better than those
achieved with single agents.2

Clinical features
Accumulation of the monoclonal IgM
paraproteins can result in a wide variety
of clinical manifestations, which are
mediated by several mechanisms,
including mediation of autoantibody
activity, interactions with other proteins,
an effect on serum viscosity, precipitation
on cooling, and tissue deposition (Table 2)

Treating WM
Asymptomatic or smoldering WM
According to the 2011 National Comprehensive Cancer Network (NCCN),
patients with WM should be considered
for treatment if they have a platelet count
of <100 x 109/L; a disease-related haemoglobin level of <10 g/dL; bulky adenopathy or organomegaly; symptomatic
hyperviscosity or amyloidosis; moderate
to severe peripheral neuropathy; cryoglobulinemia; or cold-agglutinin disease.3
Importantly, physicians should not initiate
therapy based solely on serum monoclonal protein levels. Asymptomatic
patients with a low β2-microglobulin level

Table 1. The International Prognostic Scoring System for WM
Patient group

Adverse covariates

Low risk
Intermediate risk
High risk

0–1*
2†
>2 adverse covariates

Proportion of patients
(out of overall series), %
27
38
35

5-year survival
rate, %
87
68
36

*Excluding advanced age; † For advanced age >65
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Table 2. Clinical manifestations associated with IgM monoclonal proteins
Properties of IgM monoclonal Protein
Pentameric structure

Diagnostic condition
Hyperviscosity

Precipitation on cooling
Autoantibody activity to myelin-associated
glycoprotein, ganglioside M1, sulfatide
moieties on peripheral nerve sheaths
Autoantibody activity to IgG
Autoantibody activity to red blood cell
antigens
Tissue deposition as amorphous aggregates

Cryoglobulinemia (type I)
Peripheral neuropathies

Clinical manifestations
Headaches, blurred vision, epistaxis, retinal haemorrhages, leg cramps, impaired
mentation, intracranial haemorrhage
Raynaud’s phenomenon, acrocyanosis, ulcers, purpura, cold urticaria
Sensorimotor neuropathies, painful neuropathies, ataxic gait, bilateral foot drop

Cryoglobulinemia (type II)
Cold agglutinins

Purpura, arthralgias, renal failure, sensorimotor neuropathies
Haemolytic anaemia, Raynaud’s phenomenon, acrocyanosis, livedo reticularis

Organ dysfunction

Skin: bullous skin disease, papules,
Gastrointestinal: diarrhoea, malabsorption, bleeding
Kidney: proteinuria, renal failure
Fatigue, weight loss, oedema, hepatomegaly, macroglossia, organ dysfunction of
involved organs: heart, kidney, liver, peripheral sensory and autonomic nerves

Tissue deposition as amyloid fibrils
(light-chain component most commonly)

Organ dysfunction

(<3 g/dL) and a haemoglobin level of
>12 g/dL may have an indolent clinical
course and may not require therapy for an
extended period of time. The 2011 NCCN
recommends observation (ie, every few
months) rather than treatment for asymptomatic patients.3

Symptomatic WM
The precise therapeutic algorithm for WM
remains to be defined. However, given
the paucity of randomized clinical trials,
consensus panels from the International
Workshops on WM have formulated recommendations for both frontline and
salvage treatment of WM. Frontline options
include alkylator agents (eg, chlorambucil),
nucleoside analogues (cladribine, fludarabine), rituximab monoclonal antibody
and combinations of these.2,4 Importantly,
the panels suggested that the choice of
first-line agents should take into account
individual patient considerations, including
the presence of cytopenia, the need for
more rapid disease control, age, and candidacy for autologous stem cell transplantation. The use of rituximab, especially
as a single agent, may result in an initial
transient increase or “flare” in IgM levels.
Omission of rituximab from the regimen
may be considered during the first course
of treatment.
For patients who are considered
as candidates for autologous stem cell
transplantation (ie, those aged <70 years),
the 2011 NCCN guideline recommends

limiting exposure to alkylator or nucleoside
analogue therapy. These agents (eg,
cladribine,
chlorambucil,
fludarabine)
are associated with possible stem cell
toxicity.3 Nucleoside analogues should be
used with caution in patients with WM.3
Difficulties have been noted with stem cell
collection, as well as an increased risk for
disease transformation, myelodysplasia,
and acute myelogenous leukaemia. In
patients experiencing IgM-related neuropathies, the use of potentially neuropathic
agents (eg, vincristine, bortezomib, thalidomide) should be avoided.

Immediate disease control
For patients with WM in whom immediate
control of the disease is required, such as
those with symptomatic hyperviscosity,
cryoglobulinemia,
moderate-to-severe
cytopenias due to cold agglutinemia, or
immune-related thrombocytopenia, plasmapheresis should be conducted as soon
as possible in order to rapidly reduce
serum IgM levels. For most patients,
2–3 sessions of plasmapheresis are
required to reduce serum IgM levels by
30% to 60%. Following plasmapheresis,
treatment should be initiated as soon
as possible, as IgM levels will revert to
baseline levels within 4–5 weeks.
The 2011 NCCN guideline recommends
initial
plasmapheresis
followed by primary treatment options
that include oral alkylators (eg, chlorambucil), nucleoside analogues (eg,

fludarabine), rituximab monotherapy,
rituximab-containing combinations, bortezomib-containing therapy, nucleoside
analogue–based therapy, thalidomide or
bendamustine.3

Additional Treatment Options for
WM
Several recently concluded clinical trials
of agents approved by the US Food and
Drug Administration have demonstrated
activity in patients with WM. A large
phase III clinical trial conducted by the
Study Group for Indolent Lymphomas
evaluated bendamustine plus rituximab
(BR) vs rituximab plus cyclophosphamide,
doxorubicin, vincristine, and prednisone
(R-CHOP) in previously untreated patients
with indolent non-Hodgkin’s lymphoma
(n=546), including those with WM (n=40).5
The median age in the study was 64 years.
The overall response rate for WM
patients treated with BR was similar
to those treated with R-CHOP (96%
vs 94%, respectively). BR was associated with a better toxicity profile, as
evidenced by a lower incidence of neutropenia, infectious complications and
alopecia. These findings suggest that BR
is a reasonable alternative to R-CHOP as
frontline therapy for WM.
Autologous haematopoietic stem
cell transplant or allogeneic transplantation should be considered for young
patients who relapse after first-line
therapy for <2–3 years.
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