KRAS Mutations In Histiocytic Neoplasms:
Mutation Spectrum and Response to MEK Inhibition
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BACKGROUND Mods Cacteritc | 64 (20-86) ID Sex Mutations Diagnosis 1st MEKI Response T:g;c:;zrl?seest 2nd MEKi Response
edian age at diagnosis (range) — yr - —
Histiocytic neoplasms (HN) are rare hematologic disorders Female sex — no. (%) 23 (63.9%) 1 F p-K117N RDD Cobimetinib CR 13 mo -
derived from myeloid dendritic lineages. The most common Institution of enrollment — no. (%) 2 M p.K117N RDD Cobimetinib PR 5 mo -
forms include Langerhans cell histiocytosis (LCH), Erdheim- Mayo 33 (91.7%) 3 F p.K117N RDD Cobimetinib PR 4 mo -
Chester disease (ECD), and Rosai-Dorfman disease (RDD)." UAB 3 (8.3%) 4 F 0.K117N RDD Cobimetinib | No response 2 Mo -
Recurrent MAPK pathway mutations have enabled targeted Diagnosis — no. (%) K117N RDD metinib | N 29 _
therapy with BRAF and MEK inhibitors (MEK:I), producing RDD 20 (55.6%) : IE p.K117N RDD gol;!me:!n!z NO EoPOnSe 5 o PR in 2
durable responses.23 However, the impact of ECD 6 (16.7%) P- ovimetn O response mo Trametinib In 2 Mo
specific KRAS variants on treatment response remains | CH 2 (5.6%) /7 | F p.G12D ECD Cobimetinib CR 23 mo -
unclear.# We aimed to characterize the spectrum Histiocytic Sarcoma 3 (8.3%) 38 F p.G12D RDD Cobimetinib | No response 3 Mo -
of KRAS mutations in HN and evaluate responses to MEKI. Xanthogranuloma 2 (5.6%) 9 | F p.G13C RDD Cobimetinib PR 10 mo -
METHODS Others 3 (8.3%) 10 | F 0.G13D RDD Cobimetinib | No response 3 mo -
Treated with MEKi — no. (%) 16 (44.4%) 11 | F | p.A146T RDD Cobimetinib PR 5 mo -
We retrospectively reviewed consecutive patients with HN at _(|_3 Ob'mte_t'_rg)'b ;5554610)7) 12 | F p.A146T RDD Cobimetinib PR 6 Mo -
Mayo Clinic and the University of Alabama at Birmingham. rametint (5.6%) 13 | F 0.A146P RDD Cobimetinib PR 4 mo _
Patients with a KRAS mutation identified by next-generation Table 1. Patient characteristics. Yr, year; RDD, Rosai- —
sequencing were included. Response wasyassessged Joriman disease; ECD, Erdneim-Chester disease; LCH, 14| W | pAlAOY =50 ~obimetinib i 5 mo -
. . N . . Langerhans cell histiocytosis; UAB, University of 15 | M 0.A146T LCS Trametinib | No response 2 Mo -
radiographically according to the latest Histiocyte Society Alabama at Birmingham: MEKi, MEK inhibitor _ —
CONsSensus gUidelineS. ) ’ ' 16 F pT58| RDD Cobimetinib CR 2 MO -
35 0% Table 2. Clinical features and responses to MEK inhibitor therapy. MEKIi, MEK inhibitor; mo, months; CR, complete response;
RESULTS 30.0% PR, partial response; SD, stable disease; PD, progressive disease; RDD, Rosai-Dorfman disease; ECD, Erdheim-Chester disease;
25 0% LCH, Langerhans cell histiocytosis.
We identified 36 patients, including 23 women (63.9%), with 20.0%
a median age at diagnosis of 64 years (range, 20—86 years). 15.0% CONCLUSIONS
Diagnoses included RDD (55.6%, n=20), ECD (16.7%, n=6), 10.0%
and LCH (5.6%, n=2) and other HN (22.2%, n=8). The most 5.0% I I I I I R E R R EE KRAS mutations represent an important subset of MAPK alterations in HN and vary by disease subtype. Codon
frequent KRAS variants were p.K117N (31.6%), p.G12D 0.0% A O ®O S <L =W T > 146 mutations may be associated with improved response to MEKI. Larger cohorts are needed to validate variant-
2513333?)K%S;3d[|)s§r1|113U1t:)f>)r)1 ébi;fﬁ;ig'll;y;i.;;/;)s,eaggb%gg.SC ; Z\D' (‘*D’ g g g g 3; g g g ,Lf_; ﬁj(é ?E_ g g specific predictors of response and guide precision therapy.
-9 /0). - T o o 2 a o 2 O QO o O o o
p.G12D was enriched in ECD compared with RDD (50.0% vs - - - REFERENCES
5.0%, P<0.05) and absent in LCH, whereas p.K117N was 35.0% ! Emile. . F. O Abla S. Fraitag. A H 1 Haroche J Donadiey | R Cabal ¢ o "Bevised Classification of
: 0 : 30.0% . cmie, Jd. r., U. d, o. rrraitag, A. riorne, J. farocne, J. vbonadieu, L. nequena-vaballero, et ai. evise daSsSSitication o
gpstzrevr?d;?':ri.so (ﬁ 40255)?6(?:.8 eesd ah;g}?'btieer;;m =C0. 25 0% Histiocytoses and Neoplasms of the Macrophage-Dendritic Cell Lineages." Blood 127, no. 22 (Jun 2 2016): 2672-81.
xteen pat -7 70) TELEIV | PY; 20.0% https://doi.org/10.1182/blood-2016-01-690636. https://www.ncbi.nlm.nih.gov/pubmed/26966089.
pred(())m!nantly cobimetinib. The overall .response rate was 15.0% 2. Diamond, E. L., V. Subbiah, A. C. Lockhart, J. Y. Blay, |l. Puzanov, |. Chau, N. S. Raje, et al. "Vemurafenib for Braf V600-
68-_8 /0, Including 3 complete an.d 8 Pgrtlal responses. One 10.0% Mutant Erdheim-Chester Disease and Langerhans Cell Histiocytosis: Analysis of Data from the Histology-Independent, Phase
patient who progressed on cobimetinib subsequently gg; 2, Open-Label Ve-Basket Study." JAMA Oncol 4, no. 3 (Mar 1 2018): 384-88. https://doi.org/10.1001/jamaoncol.2017.5029.

responded to trametinib. Among 5 non-
responders, KRAS variants included p.K117N (n=2), p.G12D 3. Diamond, E. L., B. H. Durham, G. A. Ulaner, E. Drill, J. Buthorn, M. Ki, L. Bitner, et al. "Efficacy of Mek Inhibition in Patients

https://www.ncbi.nim.nih.gov/pubmed/29188284.

K117 G12 G13 A146 AS9 Q61 L6 Q22 T58

Figure 2. Spectrum of KRAS mutations in histiocytic with Histiocytic Neoplasms." Nature 567, no. 7749 (Mar 2019): 521-24. https://doi.org/10.1038/s41586-019-1012-y.
heoplasms. https://www.ncbi.nlm.nih.gov/pubmed/30867592.

(A) Frequency of individual KRAS variants. 4. Abeykoon, J. P.,, K. L. Rech, J. R. Young, A. Ravindran, G. J. Ruan, S. Dasari, D. M. Morlote, et al. "Outcomes after

(B) Distribution of KRAS mutations by affected codon. Treatment with Cobimetinib in Patients with Rosai-Dorfman Disease Based on Kras and Mek Alteration Status." JAMA Oncol
Percentages are calculated among the 36 patients with 8, no. 12 (Dec 1 2022): 1816-20. https://doi.org/10.1001/jamaoncol.2022.4432.

KRAS-mutated histiocytic neoplasms. https://www.ncbi.nlm.nih.gov/pubmed/36201194.

(n=1), and p.A146T (n=1). Notably, four of five patients with
codon 146 mutations achieved partial responses, although
no statistically significant genotype-response associations
were identified.
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