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Your patient’s DNA is unique,
so too should be the way they are cared for
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Right Drug, Right Dose, Right Treatment
What are the problems?
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Personalized Medicine

Genetics can account for 20-95% of variability in One size fits all
an individual’s response to drugs1
2.2 million severe Adverse Drug Events (ADEs)
occur every year2

No
Full
Partial
Toxicity
Response Response Response

ADEs are the THIRD leading cause of death with
over 100,000 deaths annually2

Medco/AMA
Physician
Survey

A nationwide survey on
adoption of pharmacogenomic
testing

BETTER
EFFICACY

2x as likely to
respond, DOUBLE
the liklihood
physicians
of
remission.4,5
believe genetics affects

97.6%

drug response3

71%

70%

Greater
symptomatic
improvement5

in PGx guided group (n=114)
vs unguided treatment as
usual group (n=113)
p<0.001

BETTER
SAFETY

Significantly reduce
adverse drug
events.
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Reduction in ER
visits due to
adverse drug
reactions6
in PGx guided group (n = 205)
vs unguided treatment as usual
group (n = 820)
RR = 0.29, 95% CI = 0.15 to 0.55,
p = 0.0002

Pharmacogenomics:
The Promises of Personalized Medicine

History of
pharmacogenomics

Introduction
Pharmacogenomics is the study of how
an individual’s genetic variations affect
his or her response to drugs. It combines
pharmacology (the study of medications)
and genomics (the study of genes and
their functions) to predict which medications could be most effective for individuals based on their genetics.1 Genetic
variants in genes encoding for drug
metabolizing enzymes (e.g. CYP2C9,
CYP2C19 and CYP2D6), drug transporters (e.g. SLCO1B1) and human-leukocyte antigens (HLAs) have been linked
to inter-individual differences in the risk
of adverse drug reactions.2 Meanwhile,
genetic variants in genes coding for
receptors and other drug targets (e.g.
VKORC1) have been associated with variability in drug responses.3 The use of pharmacogenomics information to help guide
physicians’ decisions to enhance patient
care has been an area of emphasis in the
scientific and healthcare communities.4
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The history of pharmacogenomics
effectively dates back to 510 B.C. with
the study in response variability to
fava beans by Pythagoras.5 In 2003,
the human genome project (HGP) successfully sequenced the entire human
genome of three billion base pairs. The
HGP determined the order of all bases
in human genomes’ DNA; mapped the
locations of all genes and linkage; and
provided information about the structure,
organization and function of the complete
set of genes.6 The completion of the HGP
marked an important breakthrough in the
application of pharmacogenomics information to the clinical management of an
individual, a process known as “personalized medicine”.

The promises of
personalized medicine
The traditional standard approaches
to drug therapies such as “trial and error”
and “one size fits all” have limitations,
contributing to 25–50% of drug toxicity
or treatment failure.7 These approaches,
derived from evidence-based medicine
or standard drug prescribing information,
attempt treatment of large patient
populations with the same treatment
regimens, irrespective of the potential for
individual, genetically based differences

in drug responses. It is estimated that
65% of patients received a drug with
known pharmacogenomics associations
over a 5-year period.8 Pharmacogenomics
information provides critical insights into
how patients will react to the treatment
of choice and encourages movement
away from the traditional approaches.9
A recent study across 5 medical centers
suggested that preemptively performing
a pharmacogenomics test would result
in a clinically actionable result in 97%
of patients.10 Incorporating pharmacogenomics testing into patient care for personalized medicine has the potential to
improve clinical outcomes, decrease the
length and cost of treatment, and reduce
adverse effects from drug therapy.11

Barriers to personalized
medicine
Although the field of pharmacogenomics has developed over decades,
the implementation of pharmacogenetics testing in clinical practice has
been slow until the recent years. The
major barrier that limits the use of
personalized medicine is the lack of
education and awareness among
physicians and other healthcare professionals.12 In a U.S. nationwide survey
from 2012, 97.6% of responding physicians agreed that genetic variations
affect drug responses. However, only
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10.3% felt adequately informed about
pharmacogenomics testing.13 Predictably,
physicians who considered themselves
to be well informed were twice as likely
to order pharmacogenomics tests.
For broad application of personalized
medicine in clinical practice, education
on the utilization of pharmacogenomics
information in clinical decision making
will be needed.

have also highlighted the potential
impact of genetic variations on the
efficacy and safety of numerous therapeutic agents.4 Mayo Clinic, St. Jude
Children’s Hospital and many major institutions in the US have implemented personalized medicine into clinical practice,
not only by providing pharmacogenomics tests preemptively, but these
institutions have also integrated pharmacogenomics information into their electronic health record system for clinical
decision support.17,18 In Hong Kong, the
Hospital Authority also recognizes the
importance of pharmacogenomics and
is now recommending the pharmacogenomics test HLA-B*15:02 should be performed for patients prior to prescribing
carbamazepine.

Personalized medicine in
current practice
Around the globe, personalized
medicine has been adopted to a varying
degree in all fields of medicine, particularly in cardiology, psychiatry, pain
management and cancer treatment.9
Substantial evidence from clinical
studies has shown that personalized
medicine improves patient care by maximizing therapeutic benefits, minimizing
adverse reactions and reducing overall
healthcare costs.14,15 Based on these
findings, the U.S. FDA has included pharmacogenomics information and dosing
guidance on the approved drug labels
for over 130 medications.16 Other drug
regulatory agencies around the world,
such as the European Medicines Agency
(EMA), the Pharmaceuticals and Medical
Devices Agency, Japan (PMDA), and the
Health Canada Santé Canada (HCSC),

Conclusion
Pharmacogenomics
play
an
important role in optimizing drug dosing
by predicting patients’ responses to
medications and avoiding adverse drug
reactions, thus allowing for personalized therapy.2 The preemptive pharmacogenomic testing approach has been
adopted by early-adopter health systems
with promising results in improving medication therapy.10 Strategies to educate
physicians and other healthcare professionals on the utilization of pharmacoge-

nomics information in clinical practice
will need to be developed for broad application of personalized medicine.
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New Expert Opinion on the Role of
Vasodilating Beta-blockers in Hypertension
Management
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Table 1. ESH/ESC guidelines for the management of hypertension1

D

espite its long history, the use
of beta-blockers to treat hypertension is still mired in controversy. Recently, members of the Hong
Kong Advisory Council on Antihypertensives convened to discuss the role
of beta-blockers in hypertension. Their
statement, published in the June 2015
issue of the Hong Kong Medical Association CME Bulletin and summarized
here, highlighted the suitability of the
vasodilating beta-blocker, nebivolol, in
first-line treatment of hypertension.

Conflicting guidelines
on betablockers in
hypertension
Current European Society of Hypertension (ESH)/European Society of Cardiology (ESC) guidelines recommend that
beta-blockers are suitable for the initiation
of antihypertensive treatment.1
Clinical practice in Hong Kong is
generally aligned with these ESH/ESC
guidelines, which argue against classifying antihypertensive drug classes in
order of choice, noting that the major
mechanism of benefit is lowering blood
pressure (BP) (Table 1).
However, current guidelines of
the US Eighth Joint National Committee
(JNC8) and the UK National Institute for
Health and Care Excellence (NICE) no
longer recommend beta-blockers as initial
therapy for hypertension.2,3
The
discrepancy
between
guidelines is likely due to the conflicting
results of meta-analyses of beta-blocker
trials in hypertension. Two main factors
are believed to have influenced the early
meta-analyses: First, early meta-analyses
included a large proportion of published
trials on the second generation betablocker atenolol. Second, the quality of
evidence of early trials was probably low.
Indeed, a meta-analysis in 2014 that
JAN 2016

Variable

Recommendation

How should BP be measured?

Office BP measurement for screening and diagnosisa

Target BP?

<140/90 mm Hg for the general hypertensive populationb
<130/80 mm Hg for patients with high or very high cardiovascular riskc

Drug treatment for highnormal BP?

Initiation of antihypertensive drug therapy for patients with
high-normal BP not recommended until the necessary evidence is
obtained

Choice of antihypertensive
drugs?

Beta-blockers, CCBs, diuretics, angiotensin-converting enzyme
inhibitors and ARBs are all suitable for the initiation and
maintenance of antihypertensive treatment, either as monotherapy
or in combination

Ranking of antihypertensive
drugs?

The 2013 guidelines argue against classifying antihypertensive
agents in order of choice, noting that the major mechanism of
benefit is lowering BP

Monotherapy vs combination
therapy?

Treatment should be commenced with:
•	Monotherapy in patients with mild BP elevation and/or low/
moderate cardiovascular risk
•	A two-drug combination in patients with marked BP elevation
and/or high/very high cardiovascular risk

Which combination?

With the exception of the combination of an ARB and a CCB, all
combinations have been investigated in randomized controlled trials
and were associated with a BP benefitd

a	Ambulatory BP and home BP measurement have never been systematically assessed in large-scale, event-based trials.
b	In elderly patients with systolic BP ≥160 mm Hg, it is recommended to reduce systolic BP to between 150 and 140 mm Hg provided they
are in good physical and mental condition.
c	For example, patients with diabetes, cerebrovascular disease and chronic kidney disease.
d	The combination of a RAS blocker with a CCB, and the combination of a RAS blocker with a diuretic, have been shown to be superior to the
combination of a beta-blocker and a diuretic. Whereas the beta-blocker/diuretic combination has been shown to be as effective as other
combinations in several other trials, it has been shown to elicit more cases of new onset diabetes in susceptible individuals compared to
other combinations.
ARB = angiotensin II receptor blocker; BP = blood pressure; CCB = calcium channel blocker; RAS = renin angiotensin system

included over 145,000 patients confirmed
the likely influence of atenolol studies on
the outcomes of earlier meta-analyses.
It found that non-atenolol beta-blockers
did not increase the risk of stroke in the
elderly compared with other antihypertensive drug classes. The meta-analysis
also reported cardiovascular benefit with
non-atenolol beta-blockers in terms of
reducing the risk of composite cardiac
events vs placebo.4

Beta-blockers:
Within-class differences
Beta-blockers provide symptomatic
relief from hypertension by reducing
heart rate, BP and contractility. Betablockers also increase blood flow to the
coronary artery by prolonging diastole,
leading to increased myocardial perfusion. However, individual beta-blockers
actually vary widely in terms of pharmacodynamic and pharmacokinetic properties.
These variations include beta1-selectivity,

intrinsic sympathomimetic activity on the
beta-receptor, direct vasodilation and lipophilicity (Table 2).
Direct vasodilation is desirable
because non-vasodilatory betablockers
increase peripheral vascular resistance,
which may reduce their efficacy in preventing stroke and cardiovascular death.
Nebivolol, a third-generation beta-blocker,
is vasodilatory due to a nitric oxidemediated effect.5
Nebivolol is also highly beta1selective. Beta1-selectivity is desirable
for avoiding damage to the heart muscle
associated with apoptosis. Apoptosis
increases with adrenergic stimulation
of beta1-receptors and decreases with
adrenergic stimulation of beta2-receptors.

Role of newer-generation
beta-blockers
The ESH/ESC guidelines recognize
the clinical differences between newerand older-generation beta-blockers.
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“Some of the limitations of traditional
beta-blockers do not appear to be
shared by some of the vasodilating betablockers, such as celiprolol, carvedilol and
nebivolol… which reduce central pulse
pressure and aortic stiffness better than
atenolol or metoprolol and affect insulin
sensitivity less than metoprolol,” the
guidelines’ authors wrote.1
Physicians are encouraged to
consider the use of newer-generation
beta-blockers when indicated. For
instance, nebivolol should be considered
a suitable option in the first-line treatment
of hypertension. Its combined mech-

anisms of beta1-receptor antagonism and
nitric oxide-mediated vasodilation may
optimize its BP-lowering effect.
Studies have shown that nebivolol
monotherapy is effective in controlling BP
over 24 hours and has good activity as
a fixed-dose combination with an angiotensin II receptor blocker (ARB).6,7
Moreover, unlike older-generation
beta-blockers, nebivolol does not have the
same adverse effects on metabolism, and
is associated with a lower incidence of
cold extremities, fatigue and impotence.
In a meta-analysis of 12 randomized
controlled trials comparing nebivolol

Table 2. Pharmacodynamic and pharmacokinetic properties of commonly
used beta-blockers4
Beta-blocker

Beta1-selectivity

Intrinsic
sympathomimetic
activity

Vasodilatory

Hydrophilic (H)
vs lipophilic (L)

Acebutolol

+

+

No

L

Atenolol

+

-

No

H

Bisoprolol

+

-

No

L

Carvedilol

-

-

Yes

L

Labetolol

-

+

Yes

H

Metoprolol

+

-

No

L

Nadolol

-

-

No

H

Nebivolol

++

-

Yes

L

Pindolol

-

++

No

L

Propanolol

-

-

No

L

Sotalol

-

-

No

H

Timolol

-

-

No

H

with other antihypertensive drugs and
placebo, antihypertensive response rates
were reported to be higher with nebivolol
compared with angiotensin-converting
enzyme inhibitors and all antihypertensive
drugs combined. Nebivolol showed
similar antihypertensive response rates
as calcium channel blockers, other betablockers and the ARB losartan.8

Conclusion
Many patients with hypertension
in Hong Kong receive beta-blockers as
initial therapy – a practice supported by
current ESH/ESC guidelines. However,
there is a need to translate the awareness
of differences between older- and newergeneration beta-blockers into clinical
practice.
Nebivolol’s beta1-receptor antagonism, vasodilation properties and
favourable tolerability profile compared
with
older-generation
beta-blockers
make it a suitable option in the first-line
treatment of hypertension.
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Endoscopic Management of Pancreatic
Cystic Lesions
Table 1: Classification of pancreatic cystic lesions1
Epithelial neoplasms

Nonepithelial

Lesions resembling PCLs

Serous cystadenoma
MCNs and associated
carcinoma
IPMNs and associated
carcinoma
SPNs
PDCA with cystic degeneration
CPENs
Acinar cystadenoma and
cystadenocarcinoma
Demoid cyst (cystic teratoma)
Intraductal papillary variant of
acinar cell carcinoma
Intraductal tubulopapillary
neoplasm

Lymphangioma
Epidermoid cyst in
intrapancreatic spleen
Cystic pancreatic hamartoma
Mesothelial cyst

Pseudocyst
Lymphoepithelial cyst
(epidermoid cyst)
Mucinous non-neoplastic cyst
Enteric duplication cysts
Squamoid cyst
Endometrial cyst
Hydatid cyst
Retention cyst
Accessory splenic cyst
Cystic pheochromocytoma
Cystic GIST

CPEN, cystic pancreatic endocrine neoplasms; IPMN, intraductal papillary mucinous neoplasm; MCN, mucinous cystic neoplasm;
PDCA, pancreatic ductal cell carcinoma; SPN, solid papillary neoplasm.

Introduction
In daily clinical practice, cystic lesions are
commonly found in the liver and kidneys.
These cystic lesions are usually benign in
nature and carry no clinical importance.
However, pancreatic cystic lesions (PCLs)
can turn malignant and deserve close
examination.

Incidental pancreatic
cystic lesions
PCLs can be classified into epithelial
neoplasm, nonepithelial cyst and lesions
resembling pancreatic cystic neoplasm
(Table 1).1 The prevalence of PCLs varies
with different studies, in a CT scan study,
the prevalence was 2.6% of 2,832 CT
examinations, and this increased to 9%
in those aged over 80 years.2 A Japanese
autopsy study demonstrated that the
prevalence can be up to 24.3%.3 Age is a
strong risk factor for the development of
PCLs; a US population study demonstrated
that the incidence of PCLs increased with
age and may be as common as 25% in
8 | Journal of The Society of Physicians of Hong Kong

those older than 70 years.4
Incidental PCLs are defined as
asymptomatic PCLs that are diagnosed
by abdominal imaging performed for other
indications. With the widespread use of
abdominal imaging, the number of PCLs
being diagnosed is increasing and the size
at the time of diagnosis is decreasing. A
single centre prospective registry study
over 15 years (1995 to 2010) recorded a
total of 1,424 patients with PCLs. Over
the first 10 years, 539 patients (38%)
were diagnosed as compared with 885
patients (62%) in the last 5 years, an
approximate 8% annual increase of PCLs
was calculated. The median diameter
of PCLs decreased from 2.4 cm (range
0.3–18 cm) in the first 10 years to 1.6 cm
(range 0.3–14 cm) in the last 5 years.5
People with PCLs have a 22.5 times
increased risk of developing pancreatic
cancer than the general population.6
Cancer may develop in regions remote
from the preexisting cystic lesion suggesting that diffuse pathologic changes in
the entire pancreas may predispose to the
malignant transformation. A further study
using Surveillance, Epidemiology, and
End Results (SEER) database statistics
estimated that a cyst seen incidentally

on MRI has a 10 in 100,000 chance of
being a mucinous invasive malignancy
and a 17 in 100,000 chance of being a
ductal cancer.4 Therefore, it is important
to detect malignancy in the pancreas for
early surgical treatment.

Differentiation between
benign and malignant
PCLs
It is important to differentiate between
non-mucinous from mucinous lesions, as
mucinous lesions have the potential to
become malignant. A history of acute pancreatitis may suggest the PCLs are postinflammatory pseudocysts. In patients
known to have PCLs, the presence of
back pain together with weight loss, or
the development of painless progressive
jaundice should lead doctors to investigate
patients for pancreatic cancer disease.
The onset of diabetes in patients with no
other risk factors for metabolic diseases,
or the worsening of diabetes control
despite adequate treatment should also
prompt screening for pancreatic cancer.
However, with clinical symptoms alone,
it is often difficult to differentiate benign
from malignant cysts.
The level of cancer marker CA19-9
JAN 2016

cannot predict malignancy in PCLs, as
most of the early stage malignant PCLs
have a normal CA19-9 level. Therefore,
radiological examination is important to
diagnose malignant PCLs. Typical features
of five most common PCLs are listed
in Table 2.7 Selecting the appropriate
imaging technology to detect malignant
PCLs is of great importance. The accuracy
of computed tomography (CT) scan in
differentiating benign from malignant
PCLs ranges from 20–90%, with typical
malignant features being present in less
than 50% of early stage cases. Magnetic
resonance
cholangiopancreatography
(MRCP) is most useful for detecting main
ductal connection of intraductal papillary
mucinous neoplasm (IPMN), whereas a
positron emission tomography (PET) scan
is not useful in early stage disease. Due
to the high radiation exposure, PET scan is
also not suitable for repeated examination
for monitoring. Endoscopic retrograde
cholangiopancreatography
(ERCP)
is
useful in detecting mucin excretion
from the papilla (fish mouth sign) in the
presence of main duct type IPMN. Additionally, brush cytology can be taken from
the stricture during examination, particularly as the new single-operator peroral
pancreatoscopy can be used during ERCP
for direct optical inspection and biopsy

from the PCLs for definitive diagnosis.8
However, ERCP carries a risk of infection
and pancreatitis which can limit its use.
Endoscopic ultrasound (EUS) which does
not require ductal cannulation is currently
a better choice for the evaluation of PCLs.
In patients with symptomatic cysts
of a large size or who have obstructive
symptoms or have malignant features
including local invasion, malignant
nodule within the cyst and lymph node
metastases, early surgery is indicated.
For PCLs without these alarming features,
proper work up for the diagnosis is preferred to select patients for surgery or
monitoring. Aggressive surgery for PCLs
is not without risk; an observational study
over 33 years in Massachusetts General
Hospital noted that 851 consecutive
patients underwent resection for PCLs
and among these, 20% had benign
pathology. Operative mortality occurred in
4 patients (0.5%) and the post-operative
complication rate was 38%.9 The International Association of Pancreatology and
European Pancreatic Club survey highlighted that the resection rate for benign
serous cystic neoplasm decreased from
94% between 1990 and 1995 to 54%
between 2010 and 2014 (P<0.01) indicating
that accurate pre-operative diagnosis can
reduce unnecessary surgery.10

Endoscopic ultrasound
for PCLs
EUS is a well-established minimally
invasive endoscopic technique which has
been used to evaluate pancreatic lesions
for over 30 years. EUS can detect minute
PCLs and their internal structure (Figure 1).
More importantly, through EUS-guided fine
needle aspiration (EUS-FNA), cystic fluid
can be aspirated for cytology and chemical
analysis to aid differential diagnosis (Table
2). In a study of 154 patients with surgeryconfirmed pathologies of PCLs, EUS
+/- FNA was shown to be superior to CT
and MRI in diagnosing neoplastic cyst
(P<0.0001). EUS correctly predicted neoplastic cysts in 43 (36%) and 27 (54%)
patients after initial inconclusive CT and
MRI studies, respectively.11
For diagnosing malignant PCLs,
EUS-FNA has a high specificity up to
80–100% but the sensitivity is low at
30–50%. Therefore, although there may be
a negative cytology examination in a suspicious PCLs, surgical exploration may not
be avoided. New diagnostic methods are
needed to reduce unnecessary surgery in
benign PCLs.
Contrast study is available for EUS
examination by using microbubbles as a
contrast agent. Contrast EUS was shown
to have high sensitivity in detecting mural

Table 2. Differential diagnosis of PCLs7
Pathology

Demographics

Imaging features

Cyst fluid analysis

Pseudocyst

Any age, past history of pancreatitis

Unilocular or multiple cysts
May communicate with MD
May have debris inside

High amylase, low CEA, low CA19-9, low
viscosity

SCN

Middle age female

Microcystic, equal distribution in pancreas,
communication with MD rare, central
stellate scar, no mural nodules

Low amylase, low CEA, low CA19-9, low
viscosity

MCN

Middle age female

Macrocystic, 85–95% body and tail of
pancreas, communication with MD rare,
eggshell calcification, may have mural
nodules

Low amylase, high CEA, high CA19-9,
high viscosity, malignant cytology may be
present

BD-IPMN

Male predominance
6–7th decades

Macrocystic, 70% head of pancreas,
communication with MD <10 mm in
diameter, may have mural nodules

Low amylase, high CEA, high CA19-9,
high viscosity, malignant cytology may be
present

MD-IPMN

Male predominance
6–7th decade (older than BD-IPMN type)

Diffusely or segmentally dilated MD
≥10 mm in diameter with or without
involvement of side branches, mainly head
of pancreas, may have mural nodules

Low amylase, high CEA, high CA19-9,
high viscosity, malignant cytology may be
pesent

BD, branch duct; IPMN, intraductal papillary mucinous neoplasm; MD, main duct; MCN, mucinous cystic neoplasm; SCN, serous cystic neoplasm.
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nodules inside the PCL. In a prospective
study of 70 patients with PCLs, contrast
EUS was found to be significantly more
accurate than routine EUS in detecting
mural nodule (sensitivity 97% vs 97%;
specificity 75% vs 40%; accuracy 84%
vs 64%, P=0.0001). For diagnosing
malignancy by evaluating mural nodule
height, the area under the receiver
operating characteristic (AUROC) was
0.84 and 0.93 for routine EUS and contrast
EUS (P=0.028). Taking mural nodule height
≥4 mm on contrast EUS as a sign of
malignancy, the false-positive fraction was
0.2, true-positive fraction was 0.93 and the
odds ratio was 56.0.12
New mutational analysis of cystic
fluid DNA for k-ras gene point mutation,
loss of heterozygosity analysis and
determination of DNA quantity/quality in
cyst fluid can provide further molecular
diagnosis. In a multi-centre, retrospective
study of 130 resected PCLs, the analysis
of clinical features and molecular markers
gave a 90–100% sensitivity and 92–98%
specificity in classifying different PCLs.13
The molecular marker panel correctly identified 67/74 patients who did not require
surgery and reduced 91% of unnecessary
surgery. Using combined EUS-FNA fluid
analysis for CEA and cytology, and new
integrated molecular pathology provide
the most cost-effective strategy for monitoring PCLs.14
Direct inspection of the cystic
content is possible through a large bore
19G FNA needle. Both a fiberoptic probe
(SpyGlass) and a confocal laser-induced
endomicroscopy probe can pass through
the 19G needle for direct visualization
of the cystic content. The presence of
mucin and papillary projection inside the
cyst gave a 100% accuracy in diagnosing
mucinous PCLs.15 Direct biopsy of the cyst
wall is also possible with a minute biopsy
forceps through the 19G FNA needle.16

New EUS-guided
treatment for PCLs
Previously, surgery was the only option
for the treatment of PCLs; however, for

Figure 1: 2.5 cm PCLs detected in the head of pancreas. EUS showed one multi-septated
cyst. EUS-FNA was done and clear fluid was aspirated. Analysis showed high amylase
level and low CEA level and negative cytology. Diagnosis was pseudocyst.

patients who are not fit or do not want to
have surgery, EUS-guided cyst ablation
could be a possible alternative.
EUS-guided ethanol lavage of the
cyst can cause cell membrane lysis, protein
denaturation and vascular occlusion of the
cyst epithelium. Addition of paclitaxel to
the ethanol can further inhibit the tumour
growth in the cyst wall.17 The complete
resolution rate of the PCLs after lavage
therapy has been shown to range from 33
to 79% in 5 studies involving 143 patients.
Minor complications include hyperamylaseamia, pancreatitis, mild abdominal
pain, and splenic vein obliteration.17
A further ablative method using
a radiofrequency probe, again passing
through a 19 or 22 gauge FNA needle into
the cyst, can also achieve PCLs resolution.
In a small-scale study of six patients, two
patients had complete resolution of the
cysts and four patients had reduced their
cyst size by more than half its original size.19

Conclusion
Physicians should expect to encounter
PCLs more frequently in the future and
a proper understanding of the nature of
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PCLs, and selective use of appropriate
imaging and endoscopic methods will
help to achieve an accurate diagnosis.
Surgery should be selectively used in
patients with high chance of malignancy.
With the evolution of new EUS-guided
therapies, it can provide a non-surgical
treatment for PCLs.
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Hodgkin Lymphoma and Use of
Brentuximab Vedotin in its Treatment
Table 1: NCCN guidelines on Hodgkin lymphoma treatment
Disease stage

Treatment

Classical Hodgkin lymphoma
Initial treatment in stage IA/IIA favourable
classical Hodgkin lymphoma

Combined modality include ABVD (doxorubicin,
bleomycin, vinblastine, and dacarbazine) plus involved
site radiation therapy (ISRT) or Stanford V (doxorubicin,
vinblastine, mechlorethamine, vincristine, bleomycin,
etoposide and prednisone) or ABVD alone

Stage I-II unfavourable classical Hodgkin
lymphoma

Chemotherapy with ABVD or Stanford V or BEACOPP
(bleomycin, etoposide, doxorubicin, cyclophosphamide,
vincristine, procarbazine, and prednisone) plus ISRT

Stage III/IV

Chemotherapy with ABVD or Stanford V or dose
escalated BEACOPP

Refractory/relapsed classical Hodgkin
lymphoma

High dose therapy and autologous stem cell rescue as
first line
Systemic therapy with/without radiation therapy as
Primary refractory disease/disease relapsed second line
within 12 months of first line therapy
Maintenance therapy with brentuximab vedotin for 1 year
Nodular lymphocyte
Stage IA/IIA non-bulky nodular lymphocyte
Hodgkin lymphoma

ISRT

Stage IA disease with excised solitary node Observation

What is Hodgkin
lymphoma and what are
the causes?

H

odgkin lymphoma is a cancer of lymphatic system which accounts for
8.6% of all lymphoid neoplasms.1
The exact cause of Hodgkin
lymphoma is unknown, some studies
suggest that Epstein-Barr virus is a cause
of Hodgkin lymphoma; however, only 1
in 1,000 persons with Epstein-Barr virus
develops Hodgkin lymphoma. The risk of
developing Hodgkin lymphoma is found
to be higher in people with immunosuppressive conditions, like acquired immunodeficiency syndrome (AIDS). Familial
factors also play a role, with same-sex
siblings of Hodgkin lymphoma patients
having a higher risk.2

What are the types of
Hodgkin lymphoma?
Hodgkin lymphoma is classified as
follows:3
• Classical Hodgkin lymphoma: Nodular
sclerosis, Mixed cellularity, LymJAN 2016

Stage IB/IIB disease and very rare patients
presenting with stage IA/IIA bulky disease

ISRT with/without rituximab

Stage III–IV

Chemotherapy with/without rituximab with/without ISRT

Patients treated with rituximab alone

Consider maintenance therapy with rituximab for 2 years

phocyte rich, Lymphocyte depleted.
• Nodular lymphocyte predominant
Hodgkin lymphoma

What are the symptoms of
Hodgkin lymphoma and
how are they diagnosed?
• Common symptoms:2 Painless lymphadenopathy, Cough, Chest pain,
Dyspnea, Superior vena cava obstruction
• B symptoms: Fever, Night sweats,
Weight loss
• Atypical symptoms: Fatigue, Poor appetite, Inflammatory changes in skin,
Involvement of spleen in about 25%
cases, Involvement of lungs, liver, bones
and bone marrow in some patients
Hodgkin lymphoma is diagnosed by a
biopsy of the affected lymph node and surrounding tissue. Reed-Sternberg cells are
present in classical Hodgkin lymphoma,

and lymphatic2 and histiocytic cells are
present in nodal Hodgkin lymphoma.4
Tests for staging:2
• Computed tomography and positron
emission tomography scans
• Bone marrow aspirate and biopsy

How is Hodgkin
lymphoma treated?
Treatment of Hodgkin lymphoma is
dependent on the stage of the disease
and the expected prognosis.2 The National
Comprehensive Cancer Network (NCCN)
guidelines for Hodgkin lymphoma management are outlined in Table 1.4

What is Brentuximab
vedotin?
Brentuximab vedotin is an antibody drug
conjugate (ADC), which consists of:5
• Antibody cAC10 specific for human
CD30
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• Microtubule-disrupting agent monomethyl auristatin E (MMAE)
• A protease-cleavable linker that covalently attaches MMAE to cAC10
ADCs deliver the drug to target cells by
binding to antigens on the cell surface.
Once the ADC is internalized, the drug is
released. (Figure 1)6

What is the role of
brentuximab vedotin in
Hodgkin lymphoma?
Brentuximab vedotin is used in treatment
of adult patients with relapsed or

refractory CD30+ Hodgkin lymphoma
following:7,8
• Autologous stem cell transplant (ASCT)
• At least two prior therapies when
ASCT or multi-agent chemotherapy is
not a treatment option

What are the findings of
clinical trials conducted
for brentuximab vedotin
in Hodgkin lymphoma?
Studies have shown that brentuximab
vedotin is an effective treatment
for relapsed and refractory Hodgkin

Figure 1. Mechanism of action of vedotin in Hodgkin lymphoma
Brentuximab vedotin antibody-drug conjugate (ADC)
Monomethyl auristatin E (MMAE) microtubule-disrupting
Protease-cleavable linker
Anti-CD30 monoclonal antibody
Brentuximab vedotin
binds to CD30

1
2

Brentuximab
vedotin-CD30 complex
is internalized and
traffics to lysosome
MMAE is released

3

MMAE disrupts
microtubule network

4

G2/M cell
cycle arrest

5

6 Apoptosis

Figure 2. Progression-free survival: Brentuximab vedotin vs placebo9
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lymphoma. Results from a phase II
study where brentuximab vedotin was
administered intravenously at 1.8 mg/kg
every 3 weeks for a maximum of
16 cycles demonstrated that brentuximab
vedotin was effective in inducing an
objective response in 75% of refractory
or relapsed Hodgkin lymphoma following ASCT.5 Complete remission was
achieved by 34% of patients and median
progression-free survival (PFS) was
5.6 months. Among the patients with
complete remission, the median duration
of response was 20.5 months. After
1.5 years, 31 patients were alive without
any documented progression. Commonly
observed side-effects included peripheral
sensory neuropathy, nausea, fatigue,
neutropenia, and diarrhoea.5
The AETHERA study was a
randomized, phase III trial where
165
patients
with
unfavourablerisk relapsed or primary refractory
classic Hodgkin lymphoma who had
undergone autologous stem-cell transplantation received 16 cycles of 1.8 mg/kg
brentuximab vedotin every 3 weeks
and 164 received placebo. Treatment
with brentuximab vedotin significantly
improved PFS (42.9 months; 95%
CI: 30.4–42.9) when compared with
placebo (24.1 months; 95% CI: 11.5–
not estimable; hazard ratio [HR] 0.57,
95% CI 0.40–0.81; p=0.0013 [Figure 2]).
At the end of analysis, mortality was
17% in brentuximab vedotin group
vs 16% in placebo group. Adverse
drug reactions of peripheral sensory
neuropathy and neutropenia were more
common in brentuximab vedotin group
vs. placebo (56% vs 16% and 35% vs
12%; respectively).9 Early consolidation
with brentuximab vedotin is a pioneering
strategy to prevent progression of disease
in high-risk patients undergoing ASCT.
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