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KEY POINTS

e Unmet needs in the treatment of B-thalassemia remain.
e Several novel approaches to correct the resulting o/B-globin chain imbalance, treat inef-
fective erythropoiesis, and improve iron overload are currently being developed.

e The aim of all these emerging therapies is to improve outcomes for 3-thalassemia patients
and their overall quality of life.

INTRODUCTION

Major advancements in transfusion programs and iron chelation therapy (ICT) admin-
istration strategies have increased the life expectancy of p-thalassemia patients and
improved their overall quality of life. These advances have also aided both clinicians
and scientists to further optimize their disease management approaches and
construct a plan for the development of novel therapeutic agents, with the ultimate
goals of prolonging longevity, reducing symptom burden, and improving patient
compliance and adherence.’™ These can be classified into three major categories
based on their ability to target different features of the underlying disease pathophys-
iology: correction of the o/B globin chain imbalance, targeting ineffective erythropoi-
esis (IE), and targeting iron dysregulation (Fig. 1). This article provides an overview
of these different emerging therapies that are currently in development for
B-thalassemia.
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Fig. 1. Summary of novel agents that have been or that currently are being evaluated in
clinical trials of B-thalassemia.

CORRECTION OF THE o/f3-GLOBIN CHAIN IMBALANCE
Gene Therapy and Genome Editing Strategies

Lentiviral and genome-editing strategies for the treatment of B-thalassemia are now
possible. Multiple clinical trials are currently underway globally to improve overall out-
comes for patients using these genetic approaches. Further information on this sub-
ject is available in Georgios E. Christakopoulos and colleagues’ article, “Gene
Therapy and Gene Editing For § Thalassemia,” in this issue.

Fetal Hemoglobin Inducing Agents

Advancements in the use of current pharmacologic agents for fetal hemoglobin (HbF)
induction in B-thalassemia and the identification of novel experimental therapeutic
strategies for HbF induction have been made possible as a result of a better under-
standing of the mechanism of y-globin regulation. Several of these agents have
been evaluated in B-thalassemia, mostly off-label, as monotherapy or in combination.
A summary of all these approaches has been previously described thoroughly by our
group.® Data on agents such as hydroxyurea (NCT03183375), benserazide
(NCT04432623), thalidomide (NCT0651102, and NCT02995707), and sirolimus
(NCT04247750) come from small clinical trials and are often limited to patients from
single centers or specific regions of the world. One agent of interest is IMR-687 or
Tovinontrine. This is a potent, specific, and highly selective small molecule inhibitor
of phosphodiesterase-9 (PDE-9) that increases intracellular cyclic guanosine mono-
phosphate levels and reactivation of HbF.® The Forte trial, a phase 2b, study, was
established and initiated to evaluate the safety, tolerability, pharmacokinetics, and
pharmacodynamics of IMR-687, administered once daily orally for 36 weeks in a
cohort of B-thalassemia patients (NCT04411082). The primary objective of this study
was to assess the safety and tolerability of IMR-687 in adult subjects with transfusion-
dependent thalassemia (TDT) and nontransfusion-dependent thalassemia (NTDT).
Secondary objectives in patients with TDT include reduction in red blood cell (RBC)
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transfusion burden, iron load rate, the mean number of transfusion events, and mean
change in ICT dose and serum ferritin (SF) levels. Secondary objectives in patients
with NTDT include the change in hemoglobin (Hb), mean change in HbF levels, and
mean change in ICT dose and SF levels. On April 5, 2022, however, this trial was termi-
nated as interim results showed no meaningful benefit in transfusion burden or
improvement in most disease-related biomarkers’ (Table 1).

TARGETING INEFFECTIVE ERYTHROPOIESIS
Erythroid Maturation Agents

Sotatercept (ACE-011), a ligand-trap fusion protein containing the modified extracellular
domain of activin receptor type IIA, has been shown to correct |IE by acting as a ligand
trap to inhibit negative regulators of late-stage erythropoiesis in the transforming growth
factor-p superfamily. Sotatercept was evaluated in a phase 2 trial on adult B-thalas-
semia patients (NCT01571635).8 Patients with TDT treated with higher doses of sotater-
cept achieved notable reductions in transfusion requirements. Most of the patients with
NTDT on the other hand achieved sustained increases in Hb level. Although sotatercept
was efficacious, exhibited an overall good safety profile, and was tolerated by most pa-
tients, a decision was made not to advance sotatercept to phase 3 trial.

Luspatercept (ACE-536), on the other hand, is a recombinant fusion protein that is
made of a modified extracellular domain of the human activin receptor type IIB fused
to the Fc domain of human IgG1.%'° This protein inhibits the SMAD2/SMAD3 signaling
and promotes late-stage erythropoiesis.’"*'? Initially, the murine analog of this agent,
RAP-536, showed beneficial effects by decreasing IE, splenomegaly, and iron over-
load (IOL).'2'3 Then, a phase 2 study showed that luspatercept at 0.2 to 1.25 mg/
kg subcutaneously every 3 weeks for at least five cycles was effective and well toler-
ated in adult patients with B-thalassemia (NCT01749540, NCT02268409)."

This paved the way for the phase Il BELIEVE trial (NCT02604433). A total of 336 adult
patients with either TDT or Hb E/B-thalassemia were enrolled. The patients had no
transfusion-free period of >35 days within the 24 weeks before randomization. These
patients were then randomized 2:1 to receive luspatercept or placebo subcutaneously
every 3 weeks for >48 weeks.'® The starting dose of luspatercept was 1.0 mg/kg of
body weight with titration up to 1.25 mg/kg. A significantly greater percentage of pa-
tients receiving luspatercept achieved the primary endpoint of a >33% reduction in

Table 1
Summary of the fetal hemoglobin-inducing agents for correcting the o/ globin chain
imbalance

National
Clinical
Agent Number (NCT) Design Enrollment Locations Status®
IMR-687 NCT04411082 Phase 2 122 participants Denmark, France, Terminated
(IMR-BTL-201) (TDT, NTDT) aged Georgia, Greece,
18-65 years Israel, Italy,
Lebanon,
Malaysia,
Morocco,

Netherlands,
Tunisia, Turkey,
and United
Kingdom

@ Status per clinicaltrials.gov on October 1, 2022.
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transfusion burden from baseline during any rolling 12-week interval or any 24-week in-
terval, with a reduction of >2 RBC units compared with placebo. The percentage of pa-
tients achieving a >50% reduction in transfusion burden vs baseline was greater in the
luspatercept group at all examined time points. During any 8-week interval, transfusion
independence was achieved by 11% of the patients in the luspatercept group.'® All pa-
tient subgroups in the study showed a benefit from luspatercept treatment, including
those with the B%B° genotype.'® Clinically meaningful improvements in HRQoL and
physical functions were also observed, particularly in patients responding to luspater-
cept, as measured by the TranQoL and SF-36 questionnaires.’®

Initial data from 5-year open-label extension phase of the BELIEVE trial showed that
luspatercept-treated patients continued to show meaningful reductions in transfusion
burden over two years of therapy.'” In addition, a higher proportion of luspatercept-
treated patients shifted to lower SF levels, liver iron concentration (LIC), and myocar-
dial iron levels during the first 48 weeks, indicative of lower risk of IOL complications.'®
Luspatercept was eventually approved for the treatment of anemia in adult patients
with TDT by the US Food and Drug Administration in November 2019 and by the
EMA in June 2020.'%-2°

Most recently in 2022, a long-term analysis of the efficacy of luspatercept treatment
(for over 3 years) on transfusion burden and LIC showed that in luspatercept-treated
patients with TDT, RBC units transfused decreased over the longer-term treatment
period and the time between transfusions increased compared with baseline for
>50% of responders.?’ More patients with TDT experienced RBC-TI >8 weeks and
in addition to a decreasing trend in LIC.2" A long-term safety study showed that treat-
ment discontinuations due to treatment-emergent adverse events (TEAEs) were more
common in the luspatercept arm compared with placebo, as expected due to longer
treatment exposure. Yet no new safety concerns were reported, and results were
consistent with the safety profile of luspatercept.?? As a result of all these positive find-
ings, the efficacy and safety of luspatercept is currently being evaluated in a phase 2
study in pediatric patients with TDT (NCT04143724).

BEYOND is a phase 2 trial evaluating the efficacy and safety of luspatercept in 145
adult patients with NTDT and a Hb level <10 g/dL (NCT03342404).2% The study met its
primary endpoint: 74 (77%) of 96 patients in the luspatercept group and none in the
placebo group had an increase of at least 1.0 g/dL in Hb concentration.?® The key sec-
ondary endpoint was also met, with improvements in the patient-reported outcome
measure of tiredness/weakness (NTDT-PRO T/W) being more pronounced in NTDT
patients with longer luspatercept treatment. The proportion of patients with serious
adverse events (AEs) was lower in the luspatercept group than in the placebo group
(11 [12%] vs 12 [25%]). TEAEs most commonly reported with luspatercept were
bone pain (35 [37%]), headache (29 [830%)]), and arthralgia (28 [29%]). No thromboem-
bolic events or deaths were reported during the study.?® Long-term data from the
BEYOND trial are awaited.

Pyruvate Kinase Activators

In patients with either o or B thalassemia, imbalance in o/ globin chain leads to globin
precipitation and aggregation, and oxidative damage, leading to IE, reduced red cell
lifespan, hemolysis, and anemia. Pyruvate kinase-R (PKR) catalyzes the final step in
glycolysis in the RBC to generate pyruvate and adenosine triphosphate (ATP). ATP
is deficient in thalassemia.

Mitapivat (AG-348) is an oral, small-molecule activator of wild-type and mutant
forms of PKR.?* In studies of adult patients with pyruvate kinase (PK) deficiency,
twice daily dosing with mitapivat reduced hemolysis and improved anemia.?52%
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Mitapivat increased PKR activity ex vivo in RBCs from patients with beta-
thalassemia, and was shown to ameliorate |IE, IOL, and anemia in a mouse model
of beta-thalassemia intermedia.?®*>° These preclinical findings led to the phase 2,
open-label, multicenter study of mitapivat in nontransfusion-dependent a- and
B-thalassemia.®’ Twenty patients with B-thalassemia with or without a-globin gene
mutations, HbE/B-thalassemia, or a-thalassemia with Hb < 10 g/dL, and nontransfu-
sion dependency (defined as < 6 RBC units transfused in the preceding 24 weeks
and none in the 8 weeks before study drug) were enrolled in the study. Patients
initially received mitapivat 50 mg BID orally, followed by a dose increase to
100 mg BID at week 6 based on safety and tolerability, for a total of 24 weeks in
the core period. Patients who completed the core period have the option of enrolling
in the 10-year extension period. Sixteen of 20 patients (80%) met the primary
endpoint, defined as an increase of Hb by at least 1 g/dL from baseline between
weeks 4 and 12. Fifteen of the 20 patients were with B-thalassemia, of which 11
met the primary endpoint, despite the heterogeneity in the participants’ genotype.
The secondary endpoint of sustained Hb response (defined as meeting the primary
response and at least 1 g/dL increase in Hb in at least two readings between weeks
12 and 24) was met in 65% of the 20 patients. An increase in Hb was seen as early as
4 weeks of dosing on the drug, with a mean change in Hb from baseline between
weeks 12 and 24 at 1.3 g/dL. An increase in Hb was sustained over the 24-week
core period and into the extension period, with a mean Hb increase of 1.7 g/dL at
week 72. A trend in decreasing markers of hemolysis and erythropoiesis, including
total bilirubin, lactate dehydrogenase, and erythropoietin, were observed as early
as week 2, and maintained over the core and extension period up to week 72. The
most commonly reported TEAEs were initial insomnia (n = 10 [50%]), dizziness
(n = 6 [80%]), and headache (n = 5 [25%)]), consistent with prior studies of mitapivat
in healthy volunteers and patients with PK deficiency. Of note, initial insomnia was
observed in the core period but not in the extension period. No trends in decreases
were observed in bone mineral density up to week 72. On the basis of these results,
two phase-3 trials in a- and B-thalassemia, one in patients who are nontransfusion-
dependent (ENERGIZE; NCT04770753) and one in patients who are transfusion-
dependent (ENERGIZE-T; NCT04770779), are enrolling.

Etavopivat (FT-4202) is another oral private kinase activator currently under evalu-
ation. In phase 1 randomized, placebo-controlled, double-blinded study of etavopivat,
90 healthy adults were enrolled in four single-ascending dose cohorts (8 subjects per
cohort) and four 14-day multiple ascending dose cohorts (12 subjects per cohort). Re-
sults from the pharmacokinetic/pharmacodynamic analysis indicate that maximal
PKR activation is achieved at a dose of > 400 mg once daily. Most TEAEs were grade
1 and none led to discontinuation. On the basis of the results of phase 1 study, a phase
2, an open-label study examining the safety and efficacy of etavopivat in TDT, NTDT,
and sickle cell disease is currently enrolling.3%:32

Janus Kinase 2 Inhibitors

Janus Kinase 2 (JAK2), a signaling molecule that regulates proliferation, differentiation,
and survival of erythroid progenitors in response to erythropoietin, has also emerged as
a therapeutic target in B-thalassemia. Preclinical studies have shown that JAK2 inhibi-
tion not only improved IE but also reversed splenomegaly.®*>° These encouraging find-
ings paved the way for a phase 2a study to evaluate the efficacy and safety of ruxolitinib
(JAK2 inhibitor) administered orally at a starting dose of 10 mg twice daily in adult TDT
patients with splenomegaly (NCT02049450).%¢ A decrease in spleen size from baseline
was observed in ruxolitinib-treated patients. There was also a mean change in spleen
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volume from baseline to week 12 (n = 26) and week 30 (n = 25).°° At week 30, one pa-
tient who initially had a 15% decrease in spleen volume at week 12 showed an increase
in spleen volume.®® However, there were no clinically significant improvements in pre-
transfusion Hb, and thus no related reduction in transfusion needs. Moreover, although
hepcidin levels increased in the ruxolitinib treatment group, no significant changes in
iron parameters were observed over time.*® For all the aforementioned reasons, the
study did not further proceed into Phase 3.6

A recent study looked at the efficacy and safety of ruxolitinib in IE suppression as a
pretransplantation treatment in 10 pediatric patients with TDT. After 3 months of treat-
ment with ruxolitinib, spleen volume decreased in 9 of 10 cases by 9.1% to 67.5%
(M = 35.4%) compared with the initial size (p = 0.003), with AEs successfully managed
through dose reductions.®” The outcomes of hematopoietic stem cell transplantation
(HSCT) post-ruxolitinib treatment were favorable in seven of eight cases. Ruxolitinib
could potentially be a promising agent as a short-term pre-HSCT treatment of pediat-
ric TDT patients with pronounced IE.%”

Glycine Transporter 1 Inhibitors

Bitopertin (RO-4917838), a small-molecule selective inhibitor of glycine transporter 1
(GlyT1), also gained significant interest as an emerging therapy for B-thalassemia.
The oral administration of bitopertin in B-thalassemia mice resulted in reduced ane-
mia and hemolysis, enhanced in vivo survival of erythrocytes, and diminished IE.38 A
phase 2 study investigating the hematological effects of oral bitopertin in 12 adults
with NTDT (NCT03271541) was conducted. Patients received oral bitopertin 30,
60, and then 90 mg/day during a 6-week intrapatient dose escalation phase, fol-
lowed by < 10 weeks at the target dose of 90 mg.%° The first eight patients assessed
at an 8-week preliminary efficacy analysis showed a mean total Hb reduction. Other
selected hematological and chemical biomarkers of disease activity did not show
clinically meaningful improvement. For these reasons, the trial was prematurely
terminated.>®

Table 2 provides a comprehensive summary of all novel agents aimed at
targeting IE.

TARGETING IRON DYSREGULATION
Hepcidin Mimetics

Preclinical studies have proposed that minihepcidins, or synthetic long-acting hepci-
din analogs, can restrict iron absorption with favorable effects as well on IE, anemia,
and splenomegaly.*°~#? Their use was thus considered as a possible novel therapeutic
startegy for B-thalassemia. Several studies have assessed the efficacy and safety of
minihepcidin. The first is a phase 2 with LIPC-401 for the treatment of myocardial
IOL in adult patients with TDT (NCT03381833). The primary objective of the study
was to evaluate the effect of LIPC-401 on iron levels in adult patients with TDT that
suffer from myocardial IOL. This trial, however, was prematurely terminated, as an
interim analysis on the safety and efficacy data showed an absence of efficacy with
the protocol treatment regimen, thus indicating an unfavorable risk-benefit profile
for patients. Another phase 2 study evaluating an injectable hepcidin mimetic, PTG-
300, was also conducted (TRANSCEND trial) (NCT03802201). Primary outcome mea-
sures of this study include: (a) NTDT subjects who achieve an increase in Hb without
transfusion and (b) TDT subjects who achieve a decrease in RBC units required over
an 8-week period. This study was stopped, however, due to efficacy issues of the
drug.
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Table 2
Summary of emerging therapies targeting ineffective erythropoiesis
National
Clinical
Agent Number (NCT) Design Enrollment Locations Status®
Sotatercept (ACE-011) NCT01571635 Phase 2 46 participants (TDT, France, Greece, Italy, Completed
NTDT) aged >18 years and United Kingdom
Luspatercept (ACE-536) NCT01749540 Phase 2 64 participants (TDT, Greece and Italy Completed
NTDT) aged >18 years
Luspatercept (ACE-536) NCT02268409 Phase 2 (extension) 51 participants (TDT, Greece and Italy Completed
NTDT) aged >18 years
Luspatercept (ACE-536) NCT02604433 (BELIEVE) Phase 3 336 participants (TDT) Australia, Bulgaria, Completed
aged >18 years Canada, France,
Greece, Israel, Italy,
Lebanon, Malaysia,
Taiwan, Thailand,
Tunisia, Turkey,
United Kingdom, and
United States
Luspatercept (ACE-536) NCT04143724 Phase 2 54 participants (TDT), Germany, Greece, Italy, Recruiting
aged 6 months to Thailand, Turkey, and
18 years® United States
Luspatercept (ACE-536) NCT03342404 Phase 2 145 participants (NTDT) Greece, Italy, Lebanon, Active, not recruiting
(BEYOND) aged >18 years Thailand, United
Kingdom, and United
States
Mitapivat (AG-348) NCT03692052 Phase 2 20 participants (NTDT) Canada, United Active, not recruiting
aged >18 years Kingdom, and United
States
Mitapivat (AG-348) NCT04770779 Phase 3 240 participants (TDT, Bulgaria, Canada, Recruiting

(ENERGIZE-T)

including

France, Germany,

(continued on next page)
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4917838)

aged 18 to 55 years

Thailand

Table 2
(continued)
National
Clinical
Agent Number (NCT) Design Enroliment Locations Status®
a-thalassemia) aged Greece, Italy,
>18 years® Lebanon, Malaysia,
Netherlands, Spain,
Taiwan, Thailand,
United Kingdom, and
United States
Mitapivat (AG-348) NCT04770753 Phase 3 171 participants (NTDT, Bulgaria, Canada, Recruiting
(ENERGIZE) including France, Germany,
a-thalassemia) aged Greece, Italy,
>18 years® Lebanon, Malaysia,
Netherlands, Spain,
Taiwan, Thailand,
United Kingdom, and
United States
Etavopivat (FT-4202) NCT04987489 Phase 2 60 participants United States Recruiting
(Thalassemia or SCD)
aged 12 to 65 years®
Ruxolitinib NCT02049450 Phase 2 30 participants (TDT) Greece, Italy, Lebanon, Completed
aged >18 years Thailand, and Turkey
Bitopertin (RO- NCT03271541 Phase 2 12 participants (NTDT) Italy, Lebanon, and Completed

(prematurely
terminated)

@ Status per clinicaltrials.gov on October 1, 2022.

b Estimated enrollment.
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Stimulators of Hepcidin Production

Other novel therapeutic approaches to target iron dysregulation include suppressing
the TMPRSS6 gene, thus increasing the hepatic synthesis of hepcidin. The inactiva-
tion of TMPRSS6 with small interfering RNA (siRNA) or antisense oligonucleotides
(ASO) in preclinical studies led to increased hepcidin levels, ameliorated IOL, and
improved IE.“*~%6 Two major currently ongoing clinical trials are looking at stimulators
of hepcidin production. The first is a phase 1 study (GEMINI Il) investigating the safety,
tolerability, pharmacokinetic, and pharmacodynamic response of SLN124, a GalNAc
conjugated double-stranded fully modified siRNA that targets TMPRSS6 messenger
RNA, in adult patients with NTDT and MDS (NCT04718844). The second is phase
2a study in adult patients with NTDT who will be administered with TMPRSS6-LRx
(@ generation 2+ ligand-conjugated ASO targeting TMPRSS6) (NCT04059406).
Interim data from both of these clinical are awaited.

Ferroportin Inhibitors

Direct inhibition of the ferroportin receptor represents a novel approach to targeting
the hepcidin—ferroportin axis.*” VIT-2763 is an oral ferroportin inhibitor that has
been specifically designed to target the hepcidin—ferroportin axis and ameliorate IE.
Preclinical data from NTDT mouse models showed that VIT-2763 decreased organ
iron levels and improved hematological parameters, showing amelioration of anemia
and improved erythropoiesis.*® In addition, the use of ICT in combination with VIT-
2763 revealed no negative impact on the efficacy of either agent.*® On the basis of
this, a Phase 1 study was conducted on healthy subjects and showed that VIT-2763
administered at single oral doses up to 240 mg or multiple oral doses up to 120 mg
twice daily was well tolerated compared with placebo. There were no serious or se-
vere AEs or discontinuations due to AEs.*°

A Phase 2a trial to evaluate the safety and tolerability of Vamifeport (given once [QD]
or twice [BID] daily) over a 12-week treatment period in patients with NTDT is currently
ongoing (NCT04364269). This study assesses improvements in hematological param-
eters, iron-related markers, and biomarkers for hemopoietic/erythropoietic activity.
Initial preliminary data from 25 patients (vamifeport QD n = 9, vamifeport BID
n = 12, placebo n = 4) showed that this study met its primary endpoint by showing
a favorable safety and tolerability profile in adults with NTDT over the 12-week treat-
ment period.®! Vamifeport also met its secondary endpoints by demonstrating prom-
ising target engagement and pharmacodynamic effects on serum iron and transferrin
saturation levels. All TEAEs were mild or moderate intensity, and each was reported
only once. There were no deaths or serious AEs.°" Further exploratory analyses
from this study are ongoing. A Phase 2, multiple-dose, double-blind, randomized,
placebo-controlled, parallel-group, multicenter trial in adult patients with TDT will
also soon be initiated (VIT-2763-Thal-203). It will comprise a 24-week treatment phase
with vamifeport. This planned clinical trial will also asses and observe changes in Hb
and RBC indices, iron metabolism parameters, and markers of erythropoietic activ-
ity.#” A summary of all novel agents targeting iron dysregulation is provided in Table 3.

SUMMARY

A new era of novel therapies is emerging with the aim of advancing care and improving
outcomes for B-thalassemia patients. For some of these agents, the efficacy and
safety has been established, whereas for others more data are awaited. More impor-
tantly, reports on the use of these novel therapies in the real world outside clinical trials
and subsequent outcomes are awaited. This ultimate test will determine whether
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Table 3
Summary of emerging therapies targeting iron dysregulation
National
Clinical
Agent Number (NCT) Design Enrollment Locations Status®
LJPC-401 NCT03381833 Phase 2 100 participants (TDT) aged Australia, Greece, ltaly, Lebanon,  Terminated
>18 years Thailand, Turkey, United
Kingdom, and United States
PTG-300 NCT03802201 (TRANSCEND) Phase 2 63 participants (TDT, NTDT) aged  Greece, Italy, Lebanon, Malaysia, Completed
12 to 65 years Thailand, Tunisia, Turkey, United
Kingdom, and United States
SLN124 (siRNA) NCT04718844 (GEMINI II) Phase 1 112 participants (NTDT including Germany, Israel, Italy, Jordan, Recruiting
a-thalassemia or very low/low- Malaysia, Thailand, and United
risk MDS) aged >18 years® Kingdom
TMPRSS6-LRx (ASO) NCT04059406 Phase 2 36 participants (NTDT) aged 18 to  Australia, Greece, Lebanon, Active, not recruiting
65 years Thailand, and Turkey
VIT-2763 NCT04364269 (VITHAL) Phase 2 36 participants (NTDT) aged 12 to  Greece, Israel, Italy, Lebanon, and Completed
65 years Thailand

@ Status per clinicaltrials.gov on October 1, 2022.

Estimated enrollment.
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these agents can be integrated into the standard care of -thalassemia and used as
monotherapy or in combination with other established/conventional therapeutic
approaches.
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CLINICS CARE POINTS

e Reports on the use of these novel therapies in the real world outside clinical trials and
subsequent outcomes are awaited.

e As more of these novel agents become approved and available to B-thalassemia patients, it
will be important to determine whether they can be used as monotherapy or in combination
with other novel or conventional therapeutic approaches.

e Accessibility and availability to these novel therapeutic agents in resource-limited countries is
pivotal, especially in areas around the world where disease prevalence is high.
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