				

Journal of

OCTOBER 2022 • VOL. 14 • NO. 9

THE SOCIETY OF PHYSICIANS
OF HONG KONG
ISSN 2072-4209

www.soPHYSICIANShk.org
Visit the website for our monthly CME programmes for doctors

Update on the Diagnosis and Treatment of
Castleman Disease
reticulin fibrosis in bone marrow (R) and
organomegaly (O); and iMCD–not otherwise specified (iMCD-NOS).

Histopathology
The diagnosis of CD requires an excised
lymph node biopsy specimen that is consistent with classic CD histopathological
findings. Patients with regressed germinal
centres and prominent vascularisation were
considered to fall on the hyaline vascular
(HV; or hypervascular, more recently) end of
the spectrum, while hyperplastic germinal
centres with prominent plasmacytosis
were considered to fall on the plasmacytic
(PC) end of the spectrum. Patients with
overlapping features of both were considered intermediate 'mixed' type.

HHV8-MCD
Positive testing for HHV8 by LANA-1 of
lymph node tissue and/or polymerase
chain reaction for HHV8 in the circulation
establishes the diagnosis of HHV8-MCD
in a patient with multicentric lymphadenopathy and CD histopathology.4
Baseline quantification of plasma HHV8
is also of value for tracking disease. The
haemophagocytic syndrome was present
in nearly half of HHV8-MCD cases.

iMCD-TAFRO
iMCD-TAFRO describes an aggressive
clinical subtype of iMCD involving thrombocytopenia, ascites, reticulin fibrosis,
renal dysfunction and organomegaly.5

iMCD-NOS

UCD

C

astleman disease (CD) was
first described in the 1950s by
Benjamin Castleman. It represents
a group of at least four lymphoproliferative
disorders that share a spectrum of characteristic histopathological features but have
heterogenous aetiologies, clinical features,
outcomes and treatment regimens.
CD is divided into unicentric CD
(UCD), which involves a single enlarged
lymph node or region of lymph nodes,
and multicentric CD (MCD), which
involves multiple lymph node stations.1
MCD is further divided into idiopathic
MCD (iMCD); human herpes virus-8
(HHV8)-associated MCD (HHV8-MCD);
and
polyneuropathy,
organomegaly,
endocrinopathy, monoclonal plasma cell
disorder and skin changes-associated
MCD (POEMS-MCD). Idiopathic iMCD is
subclassified into iMCD-TAFRO, defined
by thrombocytopenia (T), anasarca (A)
(ie, ascites or pleural effusions), fever (F),
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UCD patients typically present with either
compressive symptoms or the nodes are
found incidentally. Most patients have
HV histopathology. UCD occurs most
commonly in the mediastinum, cervical
regions and abdominal/pelvic cavity but
can be found in any lymph node station.

iMCD-NOS describes iMCD cases
that do not meet the criteria for iMCDTAFRO. iMCD-NOS patients tend to
have a less aggressive clinical course,
less thrombocytosis and less frequent
anasarca, and they are more responsive
to corticosteroids.

POEMS-MCD

MCD
The most common features are constitutional symptoms, fluid accumulation,
cytopenias and liver and kidney dysfunction.2 Other features include autoimmune,
haemophagocytic causes of cytopenias;
hepatosplenomegaly; peripheral neuropathy; pulmonary abnormalities, such as
infiltrates, restrictive lung disease, lymphoid interstitial pneumonitis and bronchiolitis obliterans; and skin abnormalities,
including rash, hyperpigmentation, cherry
haemangiomatosis, paraneoplastic pemphigus (PNP) and Kaposi sarcoma.3
At diagnosis, assessing HIV status
and HHV8 status of the lymph node is
imperative to distinguish between iMCD
and HHV8-MCD.

Occasionally, patients with HHV8-MCD
are simultaneously diagnosed with
POEMS syndrome. Classic POEMS
syndrome is a rare paraneoplastic
syndrome most often associated with
osteosclerotic myeloma. The acronym
points to several of the defining features:
peripheral neuropathy, organomegaly
(hepatosplenomegaly), endocrinopathy,
monoclonal gammopathy (usually λ light
chain) and skin changes. Other important
features not noted in the acronym include
sclerotic bone lesions, papilloedema,
extravascular volume overload, thrombocytosis, lymphadenopathy and abnormal
pulmonary function tests.6
CT/PET scans looking for sclerotic
bone lesions should be performed.
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iMCD

Table. Severity scoring of iMCD.
Characteristic

Mild

Intermediate

Severe

ECOG performance status

0–1

—

≥2

Normal

—

<30 min/mL

Fluid overload

None

—

Anasarca, ascites or effusions

Haemoglobin, g/dL

≥10

—

≤8.0

Pulmonary involvement

None

—

Present

eGFR

Adapted from van Rhee et al, 2018.10
Severe iMCD requires having two of the five severe criteria. Mild iMCD requires having all five of the mild criteria.
Intermediate cases do not meet the criteria for mild or severe. Mild and intermediate cases are considered to be
non-severe for treatment algorithm purposes.
—, not meeting criteria for mild or severe; ECOG, Eastern Cooperative Oncology Group; eGFR, estimated glomerular
filtration rate

Serum protein and urine protein electrophoresis is needed to search for an
M-protein. Extensive endocrine testing
(thyroid, adrenal, pituitary and gonadal
axes) should also be ordered. A bone marrow biopsy assessed for clonal plasma
cells and megakaryocyte hyperplasia and
atypia is also important.

Differential diagnosis
From a clinical perspective, differential
diagnoses for iMCD include multiple
autoimmune diseases, such as systemic
lupus erythematosus (SLE), rheumatoid
arthritis and autoimmune lymphoproliferative syndrome (ALPS), as well as acute
infections and malignancies.

Therapy
UCD
The treatment decision for UCD, regardless of pathology, is straightforward:
surgical removal whenever possible.
Complete surgical excision is almost
uniformly curative, with all symptoms and
laboratory abnormalities returning to normal. If surgery is not possible, irradiation,
embolisation or neoadjuvant therapy with
rituximab or siltuximab/tocilizumab should
be considered.3

MCD
HHV8-MCD
Rituximab-based therapy has dramatically
improved the 5-year overall survival rate
in HHV8-MCD from 33% to 90%. All
patients were successfully retreated at
relapse with rituximab-based therapy.
Rituximab-based approaches have also
reduced the risk of HHV8-associated lymphomas.7 Furthermore, rituximab with or
without etoposide appears to be effective
in HHV8-MCD, regardless of HIV status.8

POEMS-MCD
For patients with concurrent POEMS
syndrome and MCD who have osteosclerotic lesions and predominant peripheral
neuropathy symptoms, treatment with
standard myeloma therapy, preferably
high-dose chemotherapy with autologous
stem cell transplant (ASCT), is warranted.
If patients are not candidates for ASCT,
other myeloma-type therapies like melphalan, cyclophosphamide, lenalidomide,
thalidomide, bortezomib, carfilzomib and
daratumumab can be considered. For
patients with POEMS-MCD without bone
lesions, siltuximab and rituximab may be
options, as in iMCD, but immune-modulatory therapy should also be considered.
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When choosing therapy for patients with
iMCD, the severity of disease (Table)
must be considered. Although the aetiology of iMCD is currently unknown, a
proinflammatory cytokine storm, most
frequently involving interleukin 6 (IL-6), is
recognised as an important contributor to
the pathogenesis.
For all patients, regardless of disease severity, the algorithm starts with
anti–IL-6–directed therapy. The anti–IL-6
monoclonal antibody, siltuximab, became
the first US Food and Drug Administrationapproved treatment for iMCD based
on a durable symptomatic and tumour
response in 18/53 (34%) siltuximabtreated patients compared with 0/26
placebo-treated controls in a randomised
controlled trial.9 The Castleman Disease
Collaborative Network (CDCN) published
guidelines in 2018 recommending siltuximab as first-line therapy for iMCD.10
Patients who respond should continue
on siltuximab at 3-week intervals, which
can be safely extended to intervals of 6
weeks in 40% of patients. Tocilizumab,
which neutralises the IL-6 receptor, was
approved for treating iMCD in Japan
based on an open-label study.11
Overall, both therapies are well
tolerated with the most common side
effects being hyperlipidaemia, mild
thrombocytopenia and pruritus. IL-6 levels
become uninterpretable while patients
are on active anti–IL-6 therapy and cannot
be used to monitor response for 18 to 24
months after the last dose of siltuximab.
Moreover, lymph node responses are
often delayed in patients receiving anti–
IL-6 antibody monotherapy compared
with chemotherapy.
For patients with non-severe iMCD
who do not respond to IL-6 blockade, the
general rule is to avoid cytotoxic chemotherapy as long as the patient does not
have severe disease with progressive
organ dysfunction. Options include
corticosteroids, rituximab, thalidomide,
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lenalidomide, bortezomib, cyclosporine,
sirolimus and interferon.12 Rituximab can
be considered as an alternative first-line
option for patients with mild iMCD
symptomatology and also as second
line for anti–IL-6 failures. Rituximab 375
mg/m2 (4 to 8 doses) can be given to
patients with non-severe iMCD who do
not have marked cytokine-driven symptoms. Although progression-free survival
was superior with siltuximab compared
with either rituximab/rituximab-based
therapies or cytotoxic chemotherapy
regimens,13 it would be reasonable to
treat with a limited course of therapy
using rituximab rather than the indefinite
duration of anti–IL-6 therapy. Thalidomide
has also been used with some success in
iMCD patients.

For patients with severe disease,
anti–IL-6–directed therapy is still indicated
first line but dosing should occur weekly
for the first month and concurrent highdose corticosteroids (methylprednisolone
500 mg daily) are initially indicated.
Consider starting cytotoxic chemotherapy
if progressive organ dysfunction occurs
at any time. The overall response rate for
these aggressive regimens is 75%, but
relapses are common and maintenance
therapy is required.
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An Oral Selective Inhibitor of Exportin 1Mediated Nuclear Export: Another FDAApproved New Drug for Multiple Myeloma

E

xportin 1 (XPO1) is overexpressed
in multiple myeloma and its levels
correlate with poor prognosis. It
has been shown that XPO1 overexpression results in tumour suppressor protein
(TSP; eg, FOXO and p53) and glucocorticoid receptor inactivation, along with
enhanced oncoprotein (eg, c-Myc, Bcl-xL,
cyclins) translation.
Selinexor is the first-in-class, oral
selective inhibitor of XPO1-mediated
nuclear export (SINE) that reactivates
multiple TSPs and inhibits oncoprotein
translation.
The outlook is dismal for myeloma
patients who are penta-refractory. The
pivotal STORM part 2 study recruited
122 patients who were refractory to
at least one proteasome inhibitor (PI),
one immunomodulatory drug (IMid) and
OCTOBER 2022

daratumumab.1 Patients with poor renal
function (ie, a creatinine clearance >20
mL/min) were not excluded, an important
point for heavily pretreated myeloma
patients.
Patients received selinexor 80 mg
and dexamethasone 20 mg twice weekly
(day 1 and 3) until disease progression
or intolerability. Table 1 summarises the
main baseline patient characteristics.
The overall response rate (ORR; ie,
partial response or better) was 26.2% and
the median duration of response was 4.4
months. The results for progression-free
survival (PFS) and overall survival (OS) by
depth of response are shown in Table 2.
This analysis showed that OS was prolonged even when a deep response was
not achieved. Furthermore, a 26.2% ORR
in patients with triple-class refractory
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Table 1. Baseline characteristics of participants in the STORM part 2 study.1
N=123 (1 patient excluded on analysis)
Median age, years

65 years (range: 40–86 years)

Median time from diagnosis

6.6 years (range: 1.2–23.4 years)

Male:female

58%:42%

Creatinine clearance, <60 mL/min:<40 mL/min

33%:12%

High-risk cytogenetics

53%

ECOG PS, 0:1:2:unknown

29%:59%:9%:3%

Revised ISS stage, I:II:III:unknown

16%:64%:19%:<1%

ECOG PS, Eastern Cooperative Oncology Group performance status; ISS, International Staging System

Table 2. Progression-free and overall survival results from STORM part 2.1
Endpoint

All patients
N=122

≥PR
n=32

≥MR
n=48

SD
n=48

PD/NE
n=26

Median PFS

3.7 months

5.3 months

4.6 months

2.2 months

1.1 months

Median OS

8.6 months

15.6 months

15.6 months

6.3 months

1.7 months

MR, minimal response; NE, not evaluable; OS, overall survival; PD, progressive disease; PFS, progression-free
survival; SD, stable disease

(IMiD, PI and anti-CD38 monoclonal
antibody [mAb]) or penta-refractory (two
IMiDs, two PIs and an anti-CD38 mAb)
myeloma is quite promising.
Haematological toxicities of grade
≥3 were as predicted for such a heavily
pretreated group of patients: neutropenia,
21%; thrombocytopenia, 59%; and anaemia, 44%. Non-haematological toxicities
of all grades (grade ≥3) mainly involved
the gastrointestinal tract: nausea 72%
(10%); anorexia 56% (5%); vomiting 38%
(3%); and diarrhoea 46% (7%). In addition, the corresponding rates for fatigue
and hyponatraemia were 73% (25%) and
37% (22%), respectively.
Selinexor is now FDA approved
in combination with bortezomib and
dexamethasone (XVd) for the treatment
of multiple myeloma in patients who
have received at least one prior therapy,
based on the BOSTON trial2; or in combination with dexamethasone (Xd) for the
treatment of relapsed/refractory multiple
myeloma, based on the STORM trial.1
The BOSTON trial is a phase 3,
randomised, open-label, controlled study
in patients with multiple myeloma who

had received one to three prior lines of
therapy. Patients were randomised 1:1
to receive XVd (n=195) or bortezomib
and dexamethasone (Vd; n=207).2 The
primary endpoint was PFS; secondary
endpoints included overall response,
duration of response and time to next
treatment.
The XVd regimen is administered in
a 35-day cycle: selinexor 100 mg orally on
days 1, 8, 15, 22 and 29; bortezomib 1.3
mg/m2 subcutaneously on days 1, 8, 15
and 22; and dexamethasone 20 mg orally
on days 1, 2, 8, 9, 15, 16, 22, 23, 29 and
30. All patients received 5HT-3 prophylactic treatment before the first dose of
study drug and two to three times daily
on days 1 and 2 of each cycle to minimise
nausea, as needed.
The Vd regimen is given in a 21-day
cycle: bortezomib 1.3 mg/m2 subcutaneously on days 1, 4, 8 and 11; and dexamethasone 20 mg orally on days 1, 2, 4,
5, 8, 9, 11 and 12.
The XVd regimen required less
bortezomib and fewer clinic visits over
the first 6 months of treatment (40%
lower bortezomib dose and 25% lower
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dexamethasone dose). Selinexor was
started at 100 mg once weekly, but could
be reduced to 80 mg once weekly, then

60 mg once weekly and finally 40 mg once
weekly, if required. Of the 195 patients in
the XVd arm, 126 patients required dose
reduction while 69 remained at 100 mg
once weekly. The median selinexor dose
in the XVd arm was 80 mg/week.
After a median follow-up of 13.2
months for the XVd group and 16.5
months for the Vd group, median PFS
was significantly longer in the XVd group
than the Vd group (13.93 months vs 9.46
months, respectively; p=0.0075). Overall
response was significantly higher in the
XVd group than the Vd group (76.4% vs
62.3%; p=0.0012; Table 3). Median time
to first response in patients with a partial
response or better was 1.1 months in the
XVd group versus 1.4 month in the Vd
group. Median duration of response was
longer with XVd (20.3 months) than Vd
(12.9 months). The median time to next
treatment was also longer in the XVd
group (16.2 months) than the Vd group
(10.8 months).
From the safety analysis, again
cytopenia and gastrointestinal upset were
more common in the XVd group, while
there was less peripheral neuropathy in
this group (Table 4) because of the lower
cumulative dose of bortezomib.
Early experience in managing these
adverse events includes encouraging
adequate hydration, use of antiemetic
agents, close monitoring of hyponatraemia and prescribing sodium tablets, use
of growth factors and thrombopoietin
receptor agonists, and dose reduction.
A post hoc analysis of the BOSTON
study was conducted to compare the efficacy and safety of XVd therapy in patients
who had required selinexor dose reductions (126/195) and those who had not
(69/195). Comparisons of the response
rates and selected adverse event rates
in the XVd arm are shown in Table 5 and
Table 6, respectively.
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Conclusion
In summary, selinexor has been shown
to be efficacious in patients with multiple
myeloma that is refractory to PI, IMiD
and anti-CD38 mAb. The oral formulation
is convenient for this often frail group
of patients. Combining selinexor with
bortezomib and dexamethasone has also
shown promising results. Adverse events
are mainly cytopenia and gastrointestinal
symptoms. Appropriate dose reductions
may lead to better responses and fewer
adverse events. Further studies are ongoing to determine the optimal dose for
selinexor and how best to combine it with
other antimyeloma therapeutic agents.

Table 3. Overall response rate and best overall responses in the BOSTON study.2
Response categories

XVd group (n=195)

Vd group (n=207)

149 (76.4%)

129 (62.3%)

Stringent complete response

19 (10%)

13 (6%)

Complete response

14 (7%)

9 (4%)

Very good partial response

54 (28%)

45 (22%)

Partial response

62 (32%)

62 (30%)

Minimal response

16 (8%)

20 (10%)

Stable disease

Overall response
Best overall response

25 (13%)

40 (19%)

Progressive disease

1 (1%)

10 (5%)

Not evaluable

4 (2%)

8 (4%)

Negative status for minimal residual disease

9 (5%)

8 (4%)

Table 4. Safety profile for XVd versus Vd in the BOSTON study.2
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XVd group (n=195)
Adverse events

Vd group (n=204)

Any grade

Grade 3/4

Any grade

Grade 3/4

Thrombocytopenia

117 (60%)

77 (39%)

55 (27%)

35 (17%)

Anaemia

71 (36%)

31 (16%)

47 (23%)

20 (10%)

Neutropenia

29 (15%)

18 (9%)

12 (6%)

7 (3%)

Fatigue

82 (42%)

26 (13%)

37 (18%)

2 (1%)

Nausea

98 (50%)

15 (8%)

20 (10%)

0

Diarrhoea

63 (32%)

12 (6%)

51 (25%)

1 (<1%)

Peripheral neuropathy

63 (32%)

9 (5%)

96 (47%)

18 (9%)

Table 5. Response rates in the XVd treatment arm for patients with a selinexor dose reduction and those without.2
Response categories

With selinexor dose reduction (n=126)

Without selinexor dose reduction (n=69)

81.7%

66.7%

Stringent complete response

12.7%

4.3%

Complete response

8.7%

4.3%

Very good partial response

30.2%

23.2%

Partial response

30.2%

34.8%

Overall response
Best overall response

Table 6. Safety profile in the XVd treatment arm for patients with a selinexor dose reduction and those without.2
With selinexor dose reduction (n=126)
Adverse events

Without selinexor dose reduction (n=69)

Any grade

Grade 3/4

Any grade

Grade 3/4

Thrombocytopenia

88 (70%)

63 (50%)

29 (42%)

14 (20%)

Anaemia

50 (40%)

23 (18%)

21 (30%)

8 (11%)

Fatigue

62 (49%)

20 (16%)

20 (29%)

6 (9%)

Nausea

70 (55%)

12 (9%)

28 (41%)

3 (4%)

Diarrhoea

49 (39%)

7 (6%)

14 (20%)

6 (5%)

Peripheral neuropathy

45 (36%)

7 (6%)

18 (26%)

2 (3%)

Vd, bortezomib and dexamethasone; XVd, selinexor, bortezomib and dexamethasone
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Evolution of Treatment of Acute Myeloid
Leukaemia in the Past 50 Years

Introduction
Acute myeloid leukaemia (AML), a clonal
haematopoietic disorder affecting haematopoietic stem and progenitor cells,
accounts for 80–90% of acute leukaemias
in adults. The median age at diagnosis is
68 years and its incidence increases with
age.1 Most cases of AML have no apparent cause. It is a heterogeneous disease
involving a broad spectrum of genomic
changes and molecular mutations that
will affect patients’ clinical outcomes.
Yet, at the same time, they can provide
potential targets for drug development.

Clinical features
Patients with AML may present with symptoms and signs related to infiltration of the
bone marrow and other organs, including
fever, anaemia or bleeding symptoms. It
may sometimes be diagnosed by routine
blood screening or present as critical illness
due to sepsis subsequent to bone marrow
failure.2 Tissue infiltration of gingiva, skin or
even the central nervous system are some
other clinical features.

Investigations
Blood counts, blood film and a bone
OCTOBER 2022

marrow exam are essential in the diagnosis of AML. Biochemistry findings, such
as renal function test and urate, calcium,
phosphate and LDH levels, are useful to
detect features of tumour lysis syndrome.
Immunophenotyping, cytogenetics and
molecular genetic testing can be
performed on bone marrow samples.
Immunophenotyping by multiparameter
flow cytometry is used to accurately diagnose AML by identifying cell surface and
intracellular markers.
Conventional cytogenetic analysis is

is conjugated to calicheamicin, a potent
DNA-damaging toxin. GO dosed at
3 mg/m2 on days 1, 4 and 7 of induction
and day 1 of consolidation has been
approved for patients with previously
untreated CD33 antigen-positive de novo
AML in combination with daunorubicin
and cytarabine. It has demonstrated
benefit among patients with favourableand intermediate-risk AML, particularly
in patients with core-binding factor AML
(CBF-AML).4,5

essential in the work-up for AML. If conventional cytogenetics fails, fluorescence
in situ hybridisation is an alternative to
detect specific abnormalities. Molecular
genetic testing can be used to screen for
the known genetic abnormalities defining
the disease and risk categories or used
for targeted treatment modalities.3

Targeting FLT3 mutations

Treatment
For nearly five decades, dating back to
1973, the most effective standard-of-care
upfront treatment for AML was cytarabine
plus anthracycline-based chemotherapy,
known as the ‘7 + 3’ regimen, comprising
cytarabine for 7 days and daunorubicin for
3 days. The improved understanding of
the molecular mechanisms of AML has
directly helped the development of novel
therapeutic targets. The past decade has
been an important period in the treatment
of AML, with the approval of a number of
new drugs for treating AML in different
settings. Data on the new agents are
summarised in the Table, and the Figure
provides a suggested treatment algorithm for AML. The treatment paradigm
will change again in the future as more
data from phase 3 studies emerge supporting the use of targeted therapies in
AML patients.

FMS-like tyrosine kinase 3 (FLT3) mutations occur in approximately 30% of
patients with newly diagnosed AML
(20–25% with the FLT3-ITD mutation and
5–10% with FLT3-TKD) and are associated with poorer survival with more
proliferative disease and a higher risk of
relapse. The randomised phase 3 RATIFY
study led to approval of 7+3+midostaurin
as frontline therapy for young and fit
patients.6 Another randomised phase 3
study, the ADMIRAL trial, demonstrated
improved overall survival with singleagent gilteritinib, leading to its approval
for treatment of relapsed or refractory
FLT3-mutated AML.7

IDH1/2 inhibitors
Isocitrate dehydrogenase (IDH)1 and IDH2
are important enzymes for the oxidative
carboxylation of isocitrate. A mutation in
one of the genes coding these enzymes
results in increased concentrations of
2-hydroxyglutarate. Small molecule inhibitors in oral form have been developed for
both mutant IDH1 (ivosidenib) and IDH2
(enasidenib). Their efficacy has been
shown in both relapsed/refractory and
upfront treatment of AML.8–11

Hypomethylating agents
Gemtuzumab ozogamicin
Gemtuzumab ozogamicin (GO) is a
monoclonal antibody against CD33 that

Hypomethylating agents, including azacitidine and decitabine, can be administered
in the clinic or day ward as an intravenous
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Table. Summary of approved drugs for the treatment of acute myeloid leukaemia.
Drug name

Mechanism of action

Indications

Clinical trial outcomes

Midostaurin

FLT3 inhibitor

Newly diagnosed AML with FLT3-ITD or FLT3-TKD CTX (induction: 7 + 3, consolidation: HDAC) +
mutations in combination with standard CTX (7 + 3) midostaurin vs CTX alone: median OS 74.7 vs 25.6
months (HR 0.78; p=0.009)

Gilteritinib

FLT3 inhibitor

Relapsed/refractory FLT3-ITD– or FLT3-TKD–
mutated AML

Gilteritinib vs chemotherapy: median OS 9.3 vs 5.6
months (HR 0.64; p<0.001)

Venetoclax

BCL-2 inhibitor

Newly diagnosed AML in patients ≥75 years or
ineligible for intensive CTX in combination with
HMA or LDAC

Azacitidine + venetoclax vs azacitidine alone: median
OS 14.7 vs 9.6 months (HR 0.66; p<0.001)

Gemtuzumab
ozogamicin

Anti-CD33 antibody–drug
conjugate

Newly diagnosed CD33+ adult AML in combination CTX (7 + 3) + GO vs CTX alone: median EFS 15.6 vs 9.7
with CTX (7 + 3)
months (HR 0.58; p=0.0003)

Ivosidenib

IDH1 inhibitor

Newly diagnosed IDH1-mutated AML in patients
≥75 years or ineligible for intensive CTX or
relapsed/refractory IDH1-mutated AML

Newly diagnosed: CR rate: 30.3%; median OS 12.6
months
Relapsed/refractory: ORR 41.6%, CR rate 21.6%;
median OS 8.8 months

Enasidenib

IDH2 inhibitor

Relapsed/refractory IDH2-mutated AML

ORR 40.3%; CR rate 19%; median OS 9.3 months

AML, acute myeloid leukaemia; BCL-2, B-cell leukaemia/lymphoma 2; CR, complete remission; CTX, chemotherapy; EFS, event-free survival; FLT3, FMS-like tyrosine kinase 3; GO,
gemtuzumab ozogamicin; HMA, hypomethylating agent; HDAC, high-dose cytarabine; IDH, isocitrate dehydrogenase; ITD, internal tandem duplication; LDAC, low-dose cytarabine;
ORR, overall response rate; OS, overall survival

Figure. Flow chart of the suggested treatment for acute myeloid leukaemia.
Fit for intensive therapy

Unfit for intensive therapy

Favourable/intermediate risk,
CBF, NPM1

FLT3 mutation positive

High-risk disease

GO on days 1, 4, 7 plus 7+3
regimen as induction

7+3 regimen + midostaurin
as induction

7+3 regimen as induction

Consolidation with HDAC
+ GO on day 1 for 2 cycles,
HDAC for 2 more cycles

Followed by consolidation
with HDAC + midostaurin,
and then allo-HSCT

HDAC as consolidation,
and then allo-HSCT

Azacitidine + venetoclax

If relapsed/refractory
disease, gilteritinib
Allo-HSCT, allogeneic haematopoietic stem cell transplant; CBF, core-binding factor; FLT3, FMS-like tyrosine kinase 3; GO, gemtuzumab ozogamicin; HDAC, high-dose cytarabine;
NPM1, nucleophosmin 1

or subcutaneous (azacitidine only) injection and are suitable for all subtypes of
AML. Azacitidine has been shown to have
higher haematological response rates and
complete remission rates that provided
benefit beyond conventional care and
low-dose cytarabine (LDAC) in a phase 3
randomised trial.12

BCL-2 inhibitors
B-cell leukaemia/lymphoma-2 (BCL-2)
expression in AML is associated with
reduced sensitivity to cytotoxic chemotherapy as well as an increased rate of
relapse. Venetoclax is an orally bioavailable selective BCL-2 inhibitor. Phase 3

randomised studies confirmed the efficacy and survival benefit of adding venetoclax to azacitidine or LDAC in patients
ineligible for intensive chemotherapy.13,14

cytometry-based MRD and molecular
MRD assessed by quantitative polymerase chain reaction.16

Monitoring of measurable
residual disease

The treatment paradigm for AML has
changed dramatically in the past decade
with multiple newly approved drugs.
Combination therapies, especially hypomethylating agents or chemotherapy
with single or multiple targeted therapies,
will continue to dominate the treatment
landscape of AML in the future.

Measurable residual disease (MRD)
assessment and monitoring in AML is
useful for: 1) providing a quantitative
methodology to establish a deeper remission status; 2) refining post-remission
relapse risk assessment; and 3) identifying impending relapse to enable early
intervention.15 The two most commonly
used methods are multiparameter flow
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Conclusion

A complete list of references can be downloaded from
www.SOPHYSICIANSHK.org
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