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In this issue of Blood Advances, DiNardo et al1 report the results of a phase 1, open-label, single-arm
study of patients with isocitrate dehydrogenase 1 (IDH1)-mutated relapsed/refractory (R/R) myelo-
dysplastic syndrome (MDS) treated with ivosidenib. The authors should be commended for enrolling a
population enriched for this genetic abnormality, as IDH1 mutations occur uncommonly in MDS (~2%-
5%).2,3 It bears mentioning that the US Food and Drug Administration (FDA)–granted ivosidenib full
regulatory approval based on safety/efficacy data drawn from 19 patients. Therefore, we should be
cautious to make broad, sweeping generalizations as to the efficacy and safety of ivosidenib in IDH1-
mutant MDS. Follow-up studies to confirm the disease-modifying activity of ivosidenib, particularly in
patients who were not represented in the phase 1 trial (ie, individuals of different races, ethnicities,
International Prognostic Scoring System [IPSS] scores, and cytogenetic risk), are still merited. Despite
this, the achievement of a durable response in the setting of R/R MDS is highly valuable information for
the MDS field. Understanding that before ivosidenib, there were no FDA-approved medications nor an
established standard-of-care approach for the treatment of patients with MDS refractory to hypo-
methylating agents (HMAs).4,5

As DiNardo et al report, ivosidenib is clearly clinically active in IDH1-mutant MDS, with a complete
response (CR) rate of 38.9% (7/18), a median time to CR of 1.87 months, an estimated probability of
remaining in a CR for 5 years of 68.6%, and a median overall survival of 35.7 months. Important limi-
tations of the study include the nonrandomized design and the small sample size. In addition, they show
that 72.7% (7/11) of patients who were either platelet and/or red blood cell transfusion dependent at
baseline went on to become transfusion independent while receiving ivosidenib. This is an important
finding because reducing the burden of red blood cell and platelet transfusions remains a major unmet
need in patients with MDS, and the achievement of transfusion independence has been shown to
improve quality-of-life and economic outcomes for patients with MDS.6,7 Importantly, ivosidenib was
well-tolerated in this trial, with no grade 3 adverse events (AEs) related to ivosidenib. Notably, only
10.5% (2/19) of patients experienced differentiation syndrome, and no patient permanently dis-
continued ivosidenib because of an AE.1

Studies have shown that IDH1-mutant MDS is associated with worse outcomes in patients with MDS,
including an increased risk for transformation to acute myeloid leukemia (AML).2,3,8 So perhaps
incorporating IDH1 inhibitors like ivosidenib earlier in the treatment regimen for MDS may lead to a
disease-modifying effect and prevent this cohort of patients from progressing to AML. Interestingly, in
AML, patients with an IDH1 mutation have been shown to have higher response rates and enhanced
overall survival when treated with HMAs and venetoclax therapy in combination vs HMA mono-
therapy.9,10 In addition, in the phase 3 AGILE trial, the combination of ivosidenib and azacitidine was
shown to be superior to azacitidine alone, leading to the FDA approval of ivosidenib in combination with
azacitidine for newly diagnosed IDH1-mutant AML.11 The combination of HMA and venetoclax has
demonstrated encouraging activity for the treatment of patients with high-risk MDS in the frontline and
the phase 3 VERONA study (NCT04401748) is ongoing.12 Therefore, an area for future research is to
discover how to incorporate and sequence ivosidenib for the treatment of IDH1-mutated MDS to
maximize efficacy and minimize toxicity.

Our understanding of MDS genetics has advanced significantly because of the widespread adoption of
next-generation sequencing (NGS). With the use of NGS and the subsequent ability to identify and
target key driver mutations, like IDH1, there has been a better comprehension of the evolutionary path
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of this disease. Although the presence of a somatic IDH1 mutation
at baseline presents a potential target for therapeutic intervention,
the pathogenesis of MDS remains complex and multifactorial.4,5 As
DiNardo et al show in this study, 11.1% (2/18) of patients pro-
gressed to AML, and notably these patients still had detectable
IDH1 mutations when they progressed. One interpretation is that
the IDH1 mutation was not the primary clonal driver of the disease
but a passenger mutation in these patients. Therefore, the field of
MDS/AML will continue to benefit from research that specifically
evaluates patients with a somatic IDH1 mutation (ie, detected on a
NGS panel) and their responses to IDH1 inhibitor therapy. In
particular, obtaining more data regarding variant allele frequencies
(VAFs) are required, especially because DiNardo et al show that
VAF levels obtained at baseline and throughout the study, had an
association with clinical responses.

Importantly, ivosidenib does have a multitude of drug-drug inter-
actions. It is classified as a substrate of CYP3A4 and P-glyco-
protein, an inhibitor of the P-glycoprotein/organic anion transporter
3, and it also induces multiple hepatic enzymes, including CYP3A4,
CYP2C9, CYP2B6, and CYP2C8. Accordingly, it has been shown
to decrease the concentrations of antifungal agents such as vor-
iconazole, in some cases to undetectable levels. Such interactions
are likely due to the induction of CYP2C9 by ivosidenib.13 How-
ever, the FDA-approved package insert still recommends reducing
the dose of ivosidenib when prescribed with moderate/strong
CYP3A4 inhibitors such as voriconazole or posaconazole, even
though this does not reflect the dosing used in the phase 1 study
by DiNardo et al13,14 Therefore, it is critically important to consider
drug interactions in patients being prescribed ivosidenib, including
consultation with clinical pharmacy specialists.

Overall, IDH1-mutated MDS is a rare patient cohort with limited
treatment options. The approval of ivosidenib for R/R MDS is
promising. However, we believe that this approval now prompts the
development of novel research strategies and also necessitates
further validation through real-world data to reinforce these phase
1 discoveries. In the coming years, we anticipate that the MDS field
will be transformed by the availability of molecularly targeted agents
that may have the potential to add to or displace HMA mono-
therapy in first-line treatments. Specific to ivosidenib, we are aware
of a multitude of clinical trials further investigating its safety and
efficacy as monotherapy (NCT03503409) or in combination with
azacitidine and venetoclax (NCT03471260 and NCT03471260),
standard intensive chemotherapy (NCT03839771), checkpoint
inhibition (NCT04044209), and with CPX-351 (NCT04493164).
Together, it is hoped that results yielded from these studies will
ultimately improve the care and outcomes of patients with IDH1-
mutated MDS.

Conflict-of-interest disclosure: B.A.J. serves as a consultant/
adviser for AbbVie, Bristol Myers Squibb (BMS), Daiichi Sankyo,
Gilead, GlycoMimetics, Kymera, Kura, Rigel, Schrodinger, Syndax,
and Treadwell; is on the protocol steering committee for GlycoMi-
metics; is on the data monitoring committee for Gilead; received
travel reimbursement/support from Rigel; and received research
funding to his institution from AbbVie, Amgen, Aptose Biosciences,
AROG, Biomea Fusion, BMS, Celgene, F. Hoffmann-La Roche,
Forma, Forty Seven, Genentech/Roche, Gilead, GlycoMimetics,
Hanmi Pharmaceutical, Immune-Onc Therapeutics, Jazz, Kymera,
Loxo, Pfizer, Pharmacyclics, and Treadwell. R.J.B. received funding/
4208 INSIDE BLOOD ADVANCES
compensation for consulting and/or research activities from the
following entities: National Institutes of Health, Eunice Kennedy
Shriver National Institute for Child Health and Human Development,
Children’s Oncology Group, IQVIA, Cempra Pharmaceuticals,
Oncology Reimbursement Management, Aptitude Health, The Ded-
ham Group, Trinity Life Sciences, Academy of Managed Care Phar-
macy, PRECISIONxtract, Deciphera Pharmaceuticals, and Pfizer Inc.
References

1. DiNardo CD, Roboz GJ, Watts JM, et al. Final phase I substudy results
of ivosidenib in patients with mutant IDH1 relapsed/refractory
myelodysplastic syndrome. Blood Adv. 2024;8(15):4209-4220.

2. Thol F, Weissinger EM, Krauter J, et al. IDH1 mutations in patients with
myelodysplastic syndromes are associated with an unfavorable
prognosis. Haematologica. 2010;95(10):1668-1674.

3. Patnaik MM, Hanson CA, Hodnefield JM, et al. Differential prognostic
effect of IDH1 versus IDH2 mutations in myelodysplastic syndromes: a
mayo clinic study of 277 patients. Leukemia. 2012;26(1):101-105.

4. Saygin C, Carraway HE. Current and emerging strategies for
management of myelodysplastic syndromes. Blood Rev. 2021l;48:
100791.

5. Bewersdorf JP, Zeidan AM. Management of patients with higher-risk
myelodysplastic syndromes after failure of hypomethylating agents:
what is on the horizon? Best Pract Res Clin Haematol. 2021;34(1):
101245.

6. Platzbecker U, Kubasch AS, Homer-Bouthiette C, Prebet T. Current
challenges and unmet medical needs in myelodysplastic syndromes.
Leukemia. 2021;35(8):2182-2198.

7. Balducci L. Transfusion independence in patients with myelodysplastic
syndromes: impact on outcomes and quality of life. Cancer. 2006;
106(10):2087-2094.

8. Wang N, Wang F, Shan N, Sui X, Xu H. IDH1 Mutation is an
independent inferior prognostic indicator for patients with
myelodysplastic syndromes. Acta Haematol. 2017;138(3):143-151.

9. Pratz KW, Jonas BA, Pullarkat V, et al. Long-term follow-up of VIALE-A:
venetoclax and azacitidine in chemotherapy-ineligible untreated acute
myeloid leukemia. Am J Hematol. 2024;99(4):615-624.

10. Pollyea DA, DiNardo CD, Arellano ML, et al. Impact of venetoclax and
azacitidine in treatment-naïve patients with acute myeloid leukemia and
IDH1/2 mutations. Clin Cancer Res. 2022;28(13):2753-2761.

11. Montesinos P, Recher C, Vives S, et al. Ivosidenib and azacitidine in
IDH1-mutated acute myeloid leukemia. N Engl J Med. 2022;386(16):
1519-1531.

12. Garcia JS, Platzbecker U, Odenike O, et al. Efficacy and safety of
venetoclax in combination with azacitidine for the treatment of patients
with treatment-naive, higher-risk myelodysplastic syndromes. Blood.
2023;142(suppl 1):319.

13. Dinh A, Savoy JM, Kontoyiannis DP, et al. Ivosidenib significantly
reduces triazole levels in patients with acute myeloid leukemia and
myelodysplastic syndrome. Cancer. 2024;130(11):1964-1971.

14. Tibsovo (ivosidenib). Prescribing information. Servier Pharmaceuticals.
Accessed 12 May 2024. https://dailymed.nlm.nih.gov/dailymed/
getFile.cfm?setid=65d254c0-67ad-42c4-b972-ad463b755b2
d&type=pdf
https://doi.org/10.1182/bloodadvances.2024013427

© 2024 by The American Society of Hematology. Licensed under Creative Commons
Attribution-NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0),
permitting only noncommercial, nonderivative use with attribution. All other rights
reserved.
13 AUGUST 2024 • VOLUME 8, NUMBER 15

http://refhub.elsevier.com/S2473-9529(24)00307-0/sref1
http://refhub.elsevier.com/S2473-9529(24)00307-0/sref1
http://refhub.elsevier.com/S2473-9529(24)00307-0/sref1
http://refhub.elsevier.com/S2473-9529(24)00307-0/sref2
http://refhub.elsevier.com/S2473-9529(24)00307-0/sref2
http://refhub.elsevier.com/S2473-9529(24)00307-0/sref2
http://refhub.elsevier.com/S2473-9529(24)00307-0/sref3
http://refhub.elsevier.com/S2473-9529(24)00307-0/sref3
http://refhub.elsevier.com/S2473-9529(24)00307-0/sref3
http://refhub.elsevier.com/S2473-9529(24)00307-0/sref4
http://refhub.elsevier.com/S2473-9529(24)00307-0/sref4
http://refhub.elsevier.com/S2473-9529(24)00307-0/sref4
http://refhub.elsevier.com/S2473-9529(24)00307-0/sref5
http://refhub.elsevier.com/S2473-9529(24)00307-0/sref5
http://refhub.elsevier.com/S2473-9529(24)00307-0/sref5
http://refhub.elsevier.com/S2473-9529(24)00307-0/sref5
http://refhub.elsevier.com/S2473-9529(24)00307-0/sref6
http://refhub.elsevier.com/S2473-9529(24)00307-0/sref6
http://refhub.elsevier.com/S2473-9529(24)00307-0/sref6
http://refhub.elsevier.com/S2473-9529(24)00307-0/sref7
http://refhub.elsevier.com/S2473-9529(24)00307-0/sref7
http://refhub.elsevier.com/S2473-9529(24)00307-0/sref7
http://refhub.elsevier.com/S2473-9529(24)00307-0/sref8
http://refhub.elsevier.com/S2473-9529(24)00307-0/sref8
http://refhub.elsevier.com/S2473-9529(24)00307-0/sref8
http://refhub.elsevier.com/S2473-9529(24)00307-0/sref9
http://refhub.elsevier.com/S2473-9529(24)00307-0/sref9
http://refhub.elsevier.com/S2473-9529(24)00307-0/sref9
http://refhub.elsevier.com/S2473-9529(24)00307-0/sref10
http://refhub.elsevier.com/S2473-9529(24)00307-0/sref10
http://refhub.elsevier.com/S2473-9529(24)00307-0/sref10
http://refhub.elsevier.com/S2473-9529(24)00307-0/sref11
http://refhub.elsevier.com/S2473-9529(24)00307-0/sref11
http://refhub.elsevier.com/S2473-9529(24)00307-0/sref11
http://refhub.elsevier.com/S2473-9529(24)00307-0/sref12
http://refhub.elsevier.com/S2473-9529(24)00307-0/sref12
http://refhub.elsevier.com/S2473-9529(24)00307-0/sref12
http://refhub.elsevier.com/S2473-9529(24)00307-0/sref12
http://refhub.elsevier.com/S2473-9529(24)00307-0/sref13
http://refhub.elsevier.com/S2473-9529(24)00307-0/sref13
http://refhub.elsevier.com/S2473-9529(24)00307-0/sref13
https://dailymed.nlm.nih.gov/dailymed/getFile.cfm?setid=65d254c0-67ad-42c4-b972-ad463b755b2d&amp;type=pdf
https://dailymed.nlm.nih.gov/dailymed/getFile.cfm?setid=65d254c0-67ad-42c4-b972-ad463b755b2d&amp;type=pdf
https://dailymed.nlm.nih.gov/dailymed/getFile.cfm?setid=65d254c0-67ad-42c4-b972-ad463b755b2d&amp;type=pdf
https://doi.org/10.1182/bloodadvances.2024013427
https://creativecommons.org/licenses/by-nc-nd/4.0/legalcode
https://creativecommons.org/licenses/by-nc-nd/4.0/legalcode

	This differentiation block will not stand, man: ivosidenib for MDS
	References


