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I

n the first article of this issue, immune-

tract, liver, skin and kidneys, and endo-

mediated adverse events (IMAEs)
are discussed. Immunotherapy or
immuno-oncology has been widely
adopted in different types of malignancy,
including solid and haematological.
Programmed death-1 (PD-1) inhibitors
have been used for previously treated
cases of classical Hodgkin lymphoma
(cHL). A number of extra-haematological
organs, such as the lungs, gastrointestinal

crine organs such as the thyroid, can be
affected by the activation of the immune
response triggered by immunotherapies.
In extreme cases, IMAEs can be fatal
and, thus, early recognition of effects on
seemingly unrelated organs and prompt
initiation of steroids may save patients’
lives and reduce damage.
The second article describes
the breakthrough treatment approach

for acute myeloid leukaemia involving
genomic sequencing and molecular
profiling to select the appropriate novel
targeted therapy. Clinical trials have demonstrated improvements in efficacy and
reduced toxicity.
Regarding treatments for diffuse
large B-cell lymphoma (DLBCL), cyclophosphamide, hydroxydaunorubicin,
vincristine and prednisolone, ie, the
“CHOP” chemotherapy regimen, was
traditionally the core of treatment. More
recently, the addition of a biological agent,
rituximab, to the traditional chemotherapy
backbone has become the gold standard
(“R-CHOP”). For cases that prove refractory to R-CHOP therapy, chimeric antigen
receptor (CAR) T-cell therapy has been
developed but is currently not available
locally. However, preliminary results
have shown that the addition of a novel
humanized monoclonal antibody, as a
targeted therapy, to the standard regimen
more than doubled the response rate at
the cost of cytopenia and neuropathy.
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It was customary for patients to give votive offerings (in
return for the favour given by a deity) by making parts of
the body that were cured. These were hung in the wall of
the temple.
The full article can be seen at:
http://www.hkma.org/english/cme/onlinecme/cme201302main.htm

Votive offering, leg with varicose vein, Epidaurus,
Greece, 3rd Century BCE.
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C

lassical Hodgkin lymphoma (cHL) is
characterized by scattered, tumourinitiating
Reed-Sternberg
cells
surrounded by a dense rosette-like pattern
of infiltrating, dysfunctional T cells that are
incapable of mediating productive antitumour responses. Reed–Sternberg cells
suppress T-cell responses by upregulating
ligands for the programmed death-1 (PD-1)
immunoreceptor. In cHL, Reed–Sternberg
cells mediate pathological suppression
of antitumour immune responses via
increased PD-1 ligand-1 (PD-L1) and PD-1
ligand-2 (PD-L2) expression because of
copy number gains in the short arm of
chromosome 9 (9p24.1).1 PD-L1/PD-L2
amplifications have been associated with
advanced-stage disease at presentation
and poor progression-free survival.1
Nivolumab and pembrolizumab are
immunoglobulin G4 monoclonal antibodies
that act as checkpoint inhibitors by binding
to the PD-1 receptor and blocking the interaction between PD-1 and PD-L1 or PD-L2.

As a result, the ‘brake’ on T-cell activation
is released, leading to disinhibition of the
immune response and improved control of
tumour growth. Clinical trials have shown
these agents to have substantial therapeutic activity and an acceptable safety profile
in patients with relapsed or refractory
cHL after multiple prior lines of therapy.
However, such disinhibition may also lead
to inappropriate T-cell activation against
normal tissues and immune-mediated
adverse events (IMAEs).
This review focuses on IMAEs
reported during the treatment of cHL with
two PD-1 checkpoint inhibitors, nivolumab
and pembrolizumab. Since these monoclonal antibodies are only used in the
relapsed and/or refractory clinical settings,
special consideration is given to the treatment history of patients with cHL, as the
adverse events associated with earlier
lines of therapy may overlap with IMAEs
associated with checkpoint inhibitor
therapy.

Recognition and
management of immunemediated adverse events
The most common IMAEs observed with
nivolumab and pembrolizumab in patients
with cHL have been rashes and hypothyroidism/thyroiditis. Colitis has been
reported with lower frequency, although
the cases reported have been more severe
(grade 3); hepatitis has also been reported
at low frequencies. PD-1 checkpoint inhibitors are also associated with an increased
risk of immune-mediated pneumonitis.2
Infusion-related reactions can occur in up
to 14% of patients,3–5 although these are
severe in <1% of cases. Infusion reactions
requiring immune-modulating medication
were reported in 4% of patients with cHL
who received nivolumab.5 Notably, pulmonary dysfunction is a known complication
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of cHL treatment. It is therefore critical
that haematologists who treat cHL with
immuno-oncology agents can recognize
IMAEs, as prompt initiation of corticosteroid therapy can reduce toxicity and
the likelihood of treatment discontinuation, thereby decreasing morbidity and
mortality.

Diagnosis and
management of
pneumonitis
Pneumonitis after checkpoint inhibitor
therapy can have variable clinical, radiological and pathological presentations. Onset
may occur early or late in the course of
treatment. Patients may be asymptomatic at the onset or may present with
dyspnoea, cough and, less frequently,
fever and chest pain.3 Standard treatment
guidelines for mild-to-moderate pneumonitis recommend chest imaging (chest
computed tomography with contrast [preferred] or radiography) every 3–4 weeks
or as clinically indicated (mild cases).1,6
Radiographical features may include: a
cryptogenic organizing pneumonia-like
presentation with discrete patchy or confluent consolidation; the appearance of
‘ground glass’ opacities; interstitial markings with interlobular septal thickening; a
centrilobular nodular presentation with a
bronchiolitis appearance; or a combination
of the above.3 Given that the radiographical
appearance of pneumonitis is highly varied
and can resemble malignant lung infiltration or infection, diagnostic biopsy, via
bronchoscopy or video-assisted thoracoscopic surgery, is essential to distinguish
drug-induced pneumonitis from progression of disease or infectious pneumonitis.3 Biopsy may reveal granulomatous
inflammation, focal fibrin, diffuse alveolar
damage, eosinophils or vessels with
recanalized thrombi.3 Pneumonitis should
SEPTEMBER 2019

be treated promptly with corticosteroids,
although steroid-sparing immunosuppressants are used in patients with refractory
pneumonitis. Depending on IMAE severity, checkpoint inhibitor therapy should be
delayed or stopped entirely.

Immune-mediated colitis
and diarrhoea
Colitis has been reported in 2–3% of
patients, with a median time to onset of
3.5–5.3 months. None of these cases was
reported as leading to discontinuation of
checkpoint inhibitor therapy. Distinguishing
diarrhoea from colitis (radiographical or
endoscopic findings of colonic inflammation) is important to help prevent severe or
potentially life-threatening complications.
Although similar, colitis can be distinguished from diarrhoea by presentation
of abdominal pain, blood and mucus in
stools, and fever. Colitis and diarrhoea
are treated by prompt administration of
corticosteroids.7 Furthermore, checkpoint
inhibitor therapy should be withheld or
discontinued depending on the severity
of colitis. Patients who experience four or
more bowel movements above baseline
frequency per day (grade 2 or higher) warrant a pause in treatment and subsequent
referral for gastrointestinal evaluation,
including colonoscopy with biopsy and
possible gastrointestinal-directed treatment (eg, budesonide) or systemic corticosteroid treatment.1

Immune-mediated
endocrinopathies
In trials evaluating treatment of cHL with
nivolumab or pembrolizumab, endocrine
abnormalities have been observed,
specifically consisting of hypothyroidism,
hyperthyroidism and thyroiditis. Treatmentrelated immune-mediated endocrinopathies reported in patients treated with
pembrolizumab consisted of hypothyroidism (12–16%) and thyroiditis (0–6%).4,8 In
patients treated with nivolumab for cHL,
all-cause immune-mediated endocrinopathies reported included hypothyroidism
(9%; primary hypothyroidism was reported
in 3% of patients), hyperthyroidism (2%),
SEPTEMBER 2019

thyroiditis (<1%), adrenal insufficiency
(<1%) and diabetes (<1%).5
In cases of symptomatic thyroiditis,
patients may initially develop hyperthyroidism that can be treated with beta-blockers.
Hypothyroidism develops later and usually
requires thyroid hormone replacement.7
Typically, a high thyroid-stimulating hormone (TSH) level with low free thyroxine
(T4) indicates primary hypothyroidism; a
low TSH level with low free T4 indicates
hypophysitis; high TSH and triiodothyronine/T4 levels indicate hyperthyroidism.
Current treatment guidelines recommend
measurement of TSH and free T4 levels
every 4–6 weeks as part of routine clinical

Additional uncommon
immune-mediated
adverse events

monitoring.1,6 Thyroid hormone replacement is effective for the management
of hypothyroidism, and beta-blockers,
corticosteroids and, in some cases,
antithyroid therapy (such as methimazole,
carbimazole or propylthiouracil) or permanent radioiodine ablation may be used to
manage hyperthyroidism.
Adrenal suppression and hypophysitis are clinically challenging to diagnose
as they may present with symptoms such
as fatigue, headache, photophobia, dizziness, nausea or anorexia.1,7 Hypophysitis
is diagnosed by biochemical testing of
the pituitary–hypothalamus (prolactin),
pituitary–thyroid (low or normal TSH
with a low free T4) and pituitary–gonadal
axes (low luteinizing hormone, folliclestimulating hormone with low oestradiol
or testosterone).

polymyositis).6,7 Diagnosis and management of these rare IMAEs is covered in
detail in the American Society of Clinical
Oncology guidelines.6

Dermatological, hepatic
and renal immunemediated adverse events
Rash has been reported in 1–9% of
patients. Hepatic adverse events associated with PD-1 inhibitors consist mainly of
elevations in aspartate aminotransferase
and alanine aminotransferase levels.5
Autoimmune hepatitis has been reported
in 0.7–1.8% of patients, with a median
time to onset of 1–3 months. Renal
adverse events with PD-1 inhibitors consist mainly of elevated serum creatinine
levels. Nephritis has been reported in
0.3–1.2% of patients.

Clinicians should also be aware of other
rare (<1% of patients) but potentially
severe IMAEs during PD-1 inhibitor
therapy. Such IMAEs include pancreatic
toxicities, cardiovascular disease (eg,
myocarditis), nervous system disorders
(eg, myasthenia gravis), ocular toxicity (eg,
episcleritis, blepharitis, uveitis), endocrine
system disorders (eg, type 1 diabetes mellitus), severe rashes (eg, Stevens–Johnson
syndrome or toxic epidermal necrolysis),
and renal (eg, interstitial nephritis) and
musculoskeletal disorders (eg, myositis/

Conclusion
Recovery from IMAEs is generally
expected if clinicians institute timely
intervention with corticosteroid therapy;
therefore, awareness and recognition of
common IMAEs is of utmost importance.
Prompt management, with corticosteroid
therapy for pneumonitis for instance, may
allow patients to quickly recover from
IMAEs, restart anti-PD-1 therapy and
maintain disease control. Emerging clinical
experience with checkpoint inhibitors in
cHL will help to guide future management
of IMAEs. IMAEs reported in clinical trials
of PD-1 checkpoint inhibitors in cHL have
so far been predominantly grade 1 or 2
and appear to be generally consistent
with those reported in non-haematological
malignancies, albeit with some variability.
Consideration of treatment history,
with particular attention to organ systems
that may be predisposed to toxicities from
prior therapies, may aid in early recognition of IMAEs. Only limited data on the
treatment of patients with cHL using PD-1
checkpoint inhibitors are currently available. To optimize patient management,
further improvements in the understanding and treatment of IMAEs are needed.
A complete list of references can be downloaded from
www.SOPHYSICIANSHK.org

Journal of The Society of Physicians of Hong Kong | 79

Novel Targeted Therapies for
Acute Myeloid Leukaemia

Dr Law Man-Fai
(羅文輝醫生)

Dr David Chao
(趙峻醫生)

MBChB, MRCP, FHKAM, FHKCP
Specialist in Haematology
Associate Consultant, Department of Medicine and
Therapeutics
Prince of Wales Hospital

MBChB
Resident, Department of Medicine and Therapeutics
Prince of Wales Hospital

Key words:
Acute myeloid leukaemia (何杰金氏淋巴
瘤); Mutationally targeted inhibitors
(突變型標靶抑制劑); Pro-apoptotic
agents (促凋亡製劑); Targeted therapy
(標靶治療)

A

cute myeloid leukaemia (AML) is
an aggressive and heterogeneous
haematological malignancy. The
disease is particularly difficult to treat
in older adults, who account for the
majority of patients. Since the 1970s,
the treatment regimen has relied on
induction chemotherapy that is cytotoxic
and suitable only for patients who are fit
enough to receive it. Known as the ‘7 + 3’
regimen, the treatment includes 7 days of
continuous infusion cytarabine and 3 days
of an anthracycline.1
Over the past 40 years, many
clinical trials to improve AML treatment
have been conducted, with disappointing
results, and there has been little change
in the standard of care. However, more
recently, the landscape of genomic
sequencing and targeted therapy has
rapidly evolved, leading to advances in
molecular profiling and the development
of novel targeted therapies for AML.2,3

Molecular mutations in genes, such
as FLT3, IDH1/2, NPM1, CEBPA, TP53,
RUNX1 and ASXL1, provide important
prognostic and therapeutic information
in AML. Patients with FLT3-ITD, IDH1/2
and/or CD33+ AML have obtained clinical
benefit from targeted therapy. Following
these discoveries, a number of new drugs
in different classes have been recently
approved and are summarized in the
Table. These novel therapies, sometimes
used in combination with established
chemotherapy, have changed the landscape of AML treatment. This article will
focus on the Fms-like tyrosine kinase 3
(FLT3) and B-cell leukaemia/lymphoma-2
(BCL-2) inhibitors, which are available in
Hong Kong.

Mutationally targeted
inhibitors
FLT3 is a transmembrane tyrosine kinase
that has two mutational subtypes: an
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internal tandem duplication (ITD), which
results in the duplication of three to over
100 amino acids in the juxtamembrane
region of the protein, or point mutations
in the tyrosine kinase domain (TKD).
These mutations are present in approximately 30% of AML patients.4 There are
six FLT3 inhibitors currently in clinical
development: midostaurin, sorafenib,
lestaurtinib, quizartinib, crenolanib and
gilteritinib.
Midostaurin is the first FLT3
inhibitor that has demonstrated an overall
survival (OS) benefit in combination with
induction chemotherapy. In the RATIFY
trial, 717 patients aged 18–59 years with
FLT3 ITD or TKD mutations were randomized to receive standard induction chemotherapy or induction with midostaurin
50 mg po BID on days 8 to 22.5 Patients
in remission then received high-dose
cytarabine consolidation ± midostaurin
according to their first treatment arm.
The study also included a maintenance
phase in which placebo or midostaurin
was given for twelve 28-day cycles.
Allogeneic transplants were performed
if deemed clinically necessary by the
treating physician, and midostaurin was
not administered post-transplant. The
use of midostaurin was associated with
a significant improvement in OS; median
OS in the midostaurin group was 74.7
months compared with 25.6 months in
the placebo group (HR for event or death
0.78; p=0.009) (Figure). The side effect
profiles were similar in both groups.5

Pro-apoptotic agents
BCL-2 is an antiapoptotic protein that promotes leukaemic blast survival through
regulation of the mitochondrial apoptotic
pathway. Sensitizer BCL-2 homology 3
SEPTEMBER 2019

(BH3) proteins are antagonists of these
antiapoptotic proteins and, therefore,
promote apoptosis through mitochondrial
outer membrane permeabilization.
Venetoclax is an oral small-molecule
BCL-2 inhibitor. It blocks antiapoptotic
activity, potentiates the effect of other
partnered drugs, and enhances apoptosis. It demonstrated on-target BCL-2
inhibition by BH3 profiling and yielded an
overall response rate of 19% in a singleagent trial in advanced AML.6 In order to
take advantage of the drug’s ability to help
cells undergo apoptosis in the presence
of cytotoxic stress, venetoclax was used
in combination with hypomethylating

remission (CR) and CR with incomplete
count recovery (CRi), with a CR + CRi
rate of 73% in those taking BCL-2 with
hypomethylating agent. The median OS
was 17.5 months.7,8 This combination of
venetoclax with hypomethylating agents
may be a suitable choice of treatment for
patients who are elderly or ineligible for
standard induction chemotherapy.
Another study, a phase I/II trial,
evaluated venetoclax in combination with
low-dose cytarabine yielding CR/CRi rates
of 35% for secondary AML and 71% for
de novo AML.9
The results of these studies are
encouraging and have significantly

paradigm for this challenging group of
AML patients.

agents, either azacitidine or decitabine,
in a cohort of elderly patients who were
ineligible for standard induction chemotherapy. The combinations were well tolerated, 67% of patients achieved complete

impacted the treatment strategy for
elderly patients with AML. There are a
number of ongoing studies using venetoclax in combination with other agents,
and they will likely change our treatment

in a disease that has relied on cytotoxic
regimens for the past four decades. Such
advancements will continue to improve
survival and quality of life in patients with
AML.

Conclusion
Recent advances arising from collaboration between benchwork and bedside
have changed our approach to the
treatment of AML. New pharmacological breakthroughs, such as midostaurin
or venetoclax, have transformed the
treatment paradigm for this aggressive
malignancy. Venetoclax in combination
with hypomethylating agents has produced impressive results for elderly AML
patients. The new targeted therapies will
improve efficacy and minimize toxicity

Table. FDA-approved drugs for acute myeloid leukaemia

Drug (mechanism of action)

Indication

Midostaurin (FLT3 inhibitor)

Treatment of adult patients with newly diagnosed FLT3-positive AML in combination with
standard cytarabine and daunorubicin induction and cytarabine consolidation

Gilteritinib (FLT3 inhibitor)

Treatment of adult patients who have relapsed or refractory AML with an FLT3 mutation

Venetoclax (BCL-2 inhibitor)

In combination with azacitidine or decitabine or low-dose cytarabine for the treatment of
newly diagnosed AML in adults who are aged 75 years or older, or who have comorbidities
that preclude the use of intensive induction chemotherapy

Ivosidenib (IDH1 inhibitor)

Adult patients with relapsed or refractory AML with a susceptible IDH1 mutation

Enasidenib (IDH2 inhibitor)

Treatment of adult patients with relapsed or refractory AML with an IDH2 mutation

Gemtuzumab ozogamicin
(anti-CD33 monoclonal antibody
conjugated to the antibiotic
calicheamicin)

Treatment of adults with newly diagnosed CD33-positive AML and for treatment of
relapsed or refractory CD33-positive AML in adults and paediatric patients 2 years and
older. May be used in combination with daunorubicin and cytarabine for adults with newly
diagnosed AML

CPX-351 (liposomal formulation
of daunorubicin and cytarabine)

Treatment of adults with newly diagnosed therapy-related AML or AML with
myelodysplasia-related changes

AML, acute myeloid leukaemia; FDA, United States Food and Drug Administration; FLT3, Fms-like tyrosine kinase 3; BCL-2, B-cell leukaemia/lymphoma-2; IDH, isocitrate
dehydrogenase
SEPTEMBER 2019
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Figure. Kaplan–Meier survival curves for median overall survival in the RATIFY trial5
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iffuse large B-cell lymphoma
(DLBCL) is an aggressive and
common subtype of malignant
lymphoma. The current gold standard of
treatment is rituximab, cyclophosphamide, hydroxydaunorubicin, vincristine

Nevertheless, a certain percentage of patients do not respond well to
R-CHOP or relapse shortly after treatment, especially in non-germinal centre
B-cell (non-GCB), double expressors,
double-hit or triple-hit DLBCL. Outcomes

and prednisolone, known as R-CHOP.
For many decades, cyclophosphamide,
hydroxydaunorubicin, vincristine and
prednisolone (CHOP), a first-generation
combination-chemotherapy regimen, was
the standard of care for DLBCL. Attempts
to intensify the CHOP regimen were
largely unsuccessful, despite a pivotal
1993 study comparing CHOP with several third-generation regimens, including
low-dose methotrexate with leucovorin
rescue, bleomycin, doxorubicin, cyclophosphamide, vincristine and dexamethasone, that demonstrated similar efficacy
and relatively less toxicity.1 Eventually,
at the turn of this century, the addition
of rituximab to CHOP became the gold
standard.2

for these patients are usually poor.3
Platinum-based salvage therapy is the
most commonly used regimen for such
cases but usually yields a low response
rate and a short duration of remission.
Also, although the United States Food
and Drug Adminstration (FDA) has
approved the use of chimeric antigen
receptor (CAR) T-cell therapy for relapsed
or refractory DLBCL, this therapy is currently not available locally and its cost
would be prohibitive.
Another FDA-approved treatment is
a novel first-in-class anti-CD79b antibody
for relapsed or refractory DLBCL patients
who have had at least two prior lines of
treatment. This antibody-drug conjugate
(ADC), polatuzumab vedotin, contains a

THE SOCIETY OF PHYSICIANS OF HONG KONG
Anniversary Scientific Meeting (non-members $100)
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Venue: The Langham Hotel, Peking Road, TST, Kowloon
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Figure. Polatuzumab vedotin, an anti-CD79b antibody conjugated to monomethyl auristatin E, induces apoptosis in DLBCL cells4
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ADC, antibody-drug conjugate; DLBCL, diffuse large B-cell lymphoma; MMAE, monomethyl auristatin E

humanized monoclonal antibody targeting CD79b (a B-cell antigen receptor)
conjugated to the dolastatin analogue,
monomethyl auristatin E (MMAE), via a
protease-cleavable linker. Upon administration, polatuzumab vedotin selectively
binds to CD79b, which is abundantly
expressed on the surface of B cells.
Following internalization and proteolytic
cleavage, MMAE binds to tubulin and
inhibits its polymerization, resulting in
G2/M phase arrest and tumour cell apoptosis (Figure).
Approval of polatuzumab vedotin
was based on Study GO29365, an
open-label, multicentre clinical trial conducted in a cohort of 80 patients who
had received at least one prior regimen.
Patients were randomized 1:1 to receive
bendamustine and rituximab (BR) or BR
plus polatuzumab vedotin (both regimens
were given every 3 weeks for up to six
cycles). The dosages used in the treatment regimens were:
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• R
 ituximab 375 mg/m2 intravenously on
day 1 of each cycle;
• B
 endamustine 90 mg/m2/day on days
2 and 3 of cycle 1, then on days 1 and
2 of each subsequent cycle; and
• Polatuzumab vedotin 1.8 mg/kg intravenously on day 2 of cycle 1, then on day
1 of each subsequent cycle.5
The
investigator-assessed
best
overall response rate (ORR) and complete
response (CR) rate were higher with BR
plus polatuzumab vedotin versus BR (ORR
70% vs 33%, CR 58% vs 20%, respectively) and at primary response assessment
(ORR 48% vs 18% and CR 43% vs 15%,
respectively).5 The commonest adverse
events in the BR plus polatuzumab vedotin
group were cytopenias and neuropathy.
In summary, the new anti-CD79b
ADC, polatuzumab vedotin, offers promising preliminary results in relapsed or
refractory DLBCL patients. It provides an
additional option to the existing modalities of CAR T-cell therapy or stem cell
transplantation.
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