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provided to all patients randomized to the ECMO group at centres
experienced in providing ECMO support.

The results of the EOLIA trial are, however, tempered by the
fact that the trial was stopped before recruitment was completed
(only 75% sample size achieved) because the futility threshold of
treatment was reached, i.e. the results showed that the treatment
offered (ECMO) was not superior to conventional treatment. The
Data and Safety Monitoring Board which was overlooking this
trial stopped subsequent enrolment of patients because it wanted
to protect new patients from continued randomization to the
ECMO group whose results were not statistically superior to the
control group.2 Another noteworthy fact that complicates
interpretation of the results is that 35 of 124 (28%) patients from
the control group were transferred to the ECMO group when
ventilatory management failed and 20 of these patients (57%)
died despite ECMO support. Had these crossover patients
continued in the control group all of them may have died, thereby
affecting the final results in the control group.

The controversy surrounding the continued use of veno-venous
ECMO for ARDS will persist despite the results of this much
awaited EOLIA trial. However, the use of ECMO in several new
situations is increasing day by day, including the use of veno-
arterial ECMO for cardiorespiratory depression from various
causes such as poisoning including organophosphorous poisoning,
various chemical poisons, after snake bite, in severe sepsis, as a
part of extracorporeal cardiopulmonary resuscitation (ECMO-
assisted cardiopulmonary resuscitation), after myocardial
depression from chemotherapy for cancers, in stabilization of
brain dead donors for organ harvest, after viral myocarditis, in the
catheterization laboratory for sick patients, such as ECMO
supported percutaneous intervention for patients in cardiogenic
shock. It is also being used for percutaneous transcatheter aortic
valve replacement using ECMO support in patients considered
too sick for conventional cardiac surgery. Catheter ablation of
ventricular tachycardia using ECMO support for haemodynamic

instability is another important use for veno-arterial ECMO.
Pregnant patients with cardiac disease resulting in acute cardiac
decompensation is another area where veno-arterial ECMO is
life-saving for the conduct of safer labour, delivery or caesarean
section, especially in parturients who develop peripartum
cardiomyopathy. Non-cardiac surgery where ECMO has been
found useful includes patients undergoing lung transplantation or
thoracic and airway surgery, and large mediastinal or cervical
masses which can compromise the airway after anaesthetic
induction. Severe chest trauma could result in several complications
such as tension pneumothorax, cardiac tamponade, haemorrhagic
pericardial effusion injury to the heart, lungs, major blood vessels.
These compromised patients would benefit from the use of
ECMO.3

Despite the non-conclusive results from the EOLIA trial, the
use of ECMO will continue for patients with severe ARDS,
although not as the primary mode of treatment but only when
failure of ventilatory management obligates its use.
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SUMMARY
Treatment for acute myeloid leukaemia (AML) has been standardized
for the past many years with an anthracycline- and cytarabine-based
regimen, followed by consolidation usually with high-dose cytarabine.
Current data indicate overall complete response (CR) rate of 65% to
80% in patients with AML.1 However, presence of a FLT3 mutation
in patients with AML of any age is a poor prognostic factor.2 This
multi-institutional, multinational, randomized, double-blind, placebo-
controlled trial was done at 225 sites in 17 countries from May 2008
to March 2016. Only patients with FLT3 mutations were enrolled.
The patients were stratified based on a high FLT3 allelic fraction
(>0.7) or a low FLT3 allelic fraction (<0.7). A third subgroup of
patients were those with mutations in the tyrosine kinase domain
(TKD) (FLT3). The therapy constituted of standard induction therapy,
i.e. the 3+7 regimen (daunorubicin 60 mg/m2 i.v. days 1–3 and
cytarabine 200 mg/m2 days 1–7 i.v.) plus midostaurin (50 mg oral
daily) or placebo. Patients who achieved a complete remission after
one or two cycles of induction received consolidation (four cycles of
cytarabine, 3 g/m2 on days 1, 3 and 5; and midostaurin 50 mg oral
daily or placebo), followed by 12 months of maintenance with
midostaurin or placebo at the same dose. Midostaurin (or placebo)
was not continued for patients who received stem cell transplantation
(<50% of patients who received consolidation went on to receive
maintenance). The primary end-point of the trial was overall survival
(OS) and the secondary end-points included event-free survival
(EFS). Addition of midostaurin to initial therapy led to a statistically
significant improvement in OS and EFS. Patients receiving
midostaurin had an OS of 74.7 months (95% CI 31.5 months, median
not reached). The 4-year survival rate in the midostaurin arm was
51.4% and in the placebo group it was 44.2%. The CR rates at day 60
between patients receiving midostaurin (59%) and placebo (53%;
p=0.15) were similar. Censoring of OS data at the time of transplant
maintained the OS benefit achieved in patients in the midostaurin arm
compared with those in the placebo arm. There was a significant
improvement in OS in patients receiving midostaurin versus placebo
(8 v. 3 months). Evaluation of toxicity revealed no significant adverse
events in the midostaurin arm. The most common grade 3 adverse
events in the placebo versus midostaurin arm were febrile neutropenia
(82% v. 81%), infection (38% v. 40%), diarrhoea (16% v. 15%) and
rash (13% v. 8%).

COMMENT
AML is a heterogeneous disease and its risk stratification is based
on cytogenetics and molecular markers. This stratification of
AML highlights the diverse disease biology of its subtypes,
variations in response to chemotherapy and outcomes of treatment.3

Cytarabine-based intensive chemotherapy remains the standard
of care for patients with AML.4,5 Although much progress has
been made in understanding the biology of AML, there has been
stagnation over the past many years with regard to the development
of newer therapeutic options in this disease. With the identification
of various molecular markers which herald a poor outcome,
development of new drugs which target these markers has been an
area of active research. One of these targets is FLT3, a tyrosine
kinase, which plays a role in haematopoiesis. Mutations in this
gene are believed to play a role in the development of AML. Two
major classes of mutations of FLT3 gene have been identified:
point mutations in the TKD (FLT3) or the presence of internal
tandem repeats (FLT3-internal tandem duplication [ITD]). Of the
two classes, FLT3-ITD is more common, occurring in about 30%

of patients with AML. It has been associated with a poor prognosis
and shorter OS.6 Midostaurin is a small molecule that inhibits
multiple receptor tyrosine kinases including FLT3 wild type,
FLT3 mutant kinases (ITD and TKD), KIT (wild type and D816
mutant), platelet-derived growth factor receptor α/β, vascular
endothelial growth factor receptor-2 and members of serine/
threonine kinase protein kinase C family. It has shown promising
results in phase 1 and 2 trials in AML patients with FLT3
mutations.7 Besides AML with FLT3 mutation, midostaurin has
also been effective in aggressive systemic mastocytosis, systemic
mastocytosis with associated haematological neoplasm or mast
cell leukaemia.

Our single-centre data which included 2 prospective studies in
both adult8 and paediatric9 cohorts suggest that in FLT3-ITD-
negative patients, higher surface expression of FLT3 significantly
predicts poor EFS. In addition, in the study by Sharawat et al. in
adult AML patients,8 complete remission was achieved in 33
(64.6%) patients. In this study, at 57.3 months, the mean (SD) EFS
was 26.9% (6.3%), disease-free survival (DFS) was 52.0% (9.2%)
and OS was 34.5% (7.4%), while in children with AML,9 all
patients with FLT3-ITD achieved CR; however, those with FLT3-
ITD mutation had inferior DFS (p=0.029).

This phase 3 trial was a well-designed trial and the patient
characteristics in both groups were well balanced. The trial design
underwent some amendments mid-study in view of the slow rate
of events. Initially, it was planned to enrol 514 patients with 374
events; however, the trial was expanded to 714 patients in 2010,
in view of the higher-than-expected number of patients who had
undergone allogeneic haematopoietic stem cell transplantation
(anticipated rate of transplantation, 15% and rate observed at the
time of amendment, 25%). To factor in the effect of stem cell
transplantation, the data were analysed after censoring the patients
who underwent transplantation. Yet, the survival benefit was
maintained. Majority of allogenic transplants were performed
during the first remission. This strategy led to an overall
transplantation rate of 57% in this trial and the trial therapy was
discontinued at the time of transplantation. The effect and
consequences of an early transplantation are still not known.

This study showed a significant survival difference in both
groups. However, it is not powered for subgroup analyses.
Furthermore, the trial was not designed to determine the
independent effect of maintenance therapy.

The inclusion criteria were patients in the age group of 18–59
years who had AML and a FLT3 mutation, but considering this
will constitute only 25% of the newly diagnosed patients; it
remains to be seen if chemotherapy and midostaurin might be
beneficial for older adults or for those with wild-type FLT3.
Midostaurin, which is a multitargeted kinase inhibitor, might also
act on targets besides FLT3 and this study did not consider the
possible effects of midostaurin that might belie the spectrum of
FLT3 inhibition. Hence, this study can serve as a basis to investigate
agents with more specific target profiles and what effect they will
have on disease outcomes. Newer agents such as quizartinib,10

gilteritinib11 and crenolanib are also being developed to address
the gap of targeted therapies in AML. The exposure to the FLT3
inhibitor was relatively brief in this study and, since long-term
benefits of midostaurin are still unknown, there might be some
reluctance among practising oncologists and haematologists to
incorporate it into standard practice.

With this study, the era of precision medicine has been
extrapolated to haematological malignancies as well. It is high
time that, rather than a uniform therapy plan, we tailor our therapy
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according to individuals’ predictive and prognostic factors.
However, in our resource-limited setting, the question of cost of
the drug and affordability of the patient is an aspect that cannot be
ignored. Although this trial is a practice-changing study and has
been incorporated as part of the NCCN 2017 guidelines4 for AML
and has been met with considerable anticipation and excitement
among the physician community, how widespread will its use be
in our setting is a question, only time will answer. Certainly, it is
a desirable option to be used for patients with this mutation who
are not candidates for transplantation.
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SUMMARY
Vassall et al. conducted a real-world cost analysis and economic
evaluation, embedded in a cluster randomized controlled trial (RCT).
In South Africa, the National Department of Health, following the

recommendation by the WHO, rolled out Xpert MTB/RIF in 2012.
The authors conducted a cluster RCT, the XTEND (Xpert for
Tuberculosis: Evaluating a New Diagnostic trial) study, during the
rollout. The objective was to study the effect of Xpert MTB/RIF on
mortality and cost-effectiveness compared to sputum smear
microscopy as an initial diagnostic test for tuberculosis (TB) among
adults suspected to be suffering from the disease. The XTEND study
concluded that Xpert introduction did not reduce the 6-month mortality
risk. For cost estimation at the laboratory and above-laboratory level,
cost data from all 20 XTEND peripheral laboratories and 1 central
reference laboratory were used. Costing data of drug-sensitive TB
treatment were collected from 10 purposively selected XTEND study
clinics using bottom-up methods. Multidrug-resistant TB (MDR-
TB) treatment cost was retrospectively collected from 5 non-XTEND
study health facilities. From a systematic review by Siapka et al., HIV
treatment cost was retrieved.1 Direct and indirect costs incurred by the
study participants were also collected by interview and from a study
by Ramma et al.2 There was no significant difference in the total costs
incurred by the Xpert MTB/RIF (US$ 312.58; 95% CI 252.46–
372.70) and sputum smear microscopy groups (US$ 298.58; 95% CI
246.35–350.82). In the upper left quadrant of the cost-effectiveness
plane, both mean incremental costs and mean incremental effect of
Xpert MTB/RIF fell, compared with sputum smear microscopy. By
applying the willingness to pay thresholds, there was <3% probability
that Xpert MTB/RIF was cost-effective.

COMMENT
The study concluded that Xpert roll-out in South Africa for the
initial diagnosis of presumptive drug-susceptible TB was cost
neutral. The time-frame for this economic analysis was within the
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