
 

www.mjhid.org Mediterr J Hematol Infect Dis 2022; 14; e2022073                                                         Pag. 1 / 11 

 

Mediterranean Journal of Hematology and Infectious Diseases 
 

Review Article  
 

Treatment of Advanced Systemic Mastocytosis with Midostaurin: Practical Guidance 

for Optimal Therapy and Management 

 
Cristina Papayannidis¹, Vincenzo Federico², Luana Fianchi³, Patrizia Pregno⁴, Novella Pugliese⁵, 

Alessandra Romano⁶ and Federica Irene Grifoni⁷. 

 
1 RCCS, Azienda Ospedaliero-Universitaria di Bologna, Istituto di Ematologia “Seràgnoli”, Bologna Italy. 

² Haematology and Stem Cell Transplant Unit, Presidio Ospedaliero "Vito Fazzi", Lecce, Italy. 

³ Department of Radiological Sciences, Radiotherapy, and Hematology, Fondazione Policlinico 

Universitario A. Gemelli, IRCCS, Rome, Italy. 

⁴ Hematology Division, Oncology and Hematology Department, Azienda Ospedaliera Universitaria Città 

della Salute e della Scienza di Torino, Torino, Italy 

⁵ Department of Clinical Medicine and Surgery, Hematology Unit, Federico II University Medical School, 

Naples, Italy. 

⁶ Division of Hematology, Azienda Ospedaliero Universitaria Policlinico - Vittorio Emanuele Catania, 

Catania, Italy. 

⁷ Hematology Unit, Fondazione IRCCS Ca’ Granda Ospedale Maggiore Policlinico, Milan, Italy. 
 
Competing interests: The authors declare no conflict of Interest. 

 

Abstract. Systemic mastocytosis (SM) is a rare disease with a range of clinical presentations, and 

the vast majority of patients have a KIT D816V mutation that results in a gain of function. The 

multikinase/KIT inhibitor midostaurin inhibits the D816V mutant and has a well-established role 

in treating advanced SM. Even if considered the standard of therapy, some open questions remain 

on optimizing midostaurin management in daily practice. The current review presents the 

opinions of a group of experts who met to discuss routine practice using midostaurin in patients 

with advanced SM. The efficacy and safety of midostaurin in Phase 2 trials are overviewed, 

followed by practical guidance for optimal therapy management and adverse events during 

therapy with midostaurin. Specific guidance is given for initiating therapy and evaluating response 

with midostaurin as general assessment and laboratory, instrumental, pathological, and molecular 

exams. Special consideration is given to dose interruption, reduction, and discontinuation of 

therapy, as well as adverse event management and supportive therapy. Patients should be 

informed about possible side effects and receive practical advice to avoid or limit them and 

antiemetic prophylaxis so that therapy with midostaurin can continue as long as clinical benefit is 

observed or until unacceptable toxicity occurs. Lastly, considerations on the use of midostaurin 

during the ongoing Covid-19 pandemic are made. The overall scope is to provide guidance that 

can be useful in daily practice for clinicians using midostaurin to treat patients with advanced SM. 
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Introduction. Mastocytosis is a rare disease 

characterized by a wide range of clinical presentations, 

symptoms, and prognosis.1 The symptoms of 

mastocytosis are due to the presence and proliferation of 

neoplastic mast cells (MC) in one or more organs, with 

the skin being a frequent site, followed by bone 

marrow.1,2 Systemic mastocytosis (SM) is considered a 

hematological neoplasm.1,2 The WHO has classified SM 

into five major forms: indolent SM, smoldering SM, SM 

with an associated hematopoietic neoplasm (SM-AHN), 

aggressive SM (ASM), and mast cell leukemia (MCL).3,4 

The latter three subtypes are grouped as advanced SM. 

Clinical findings related to organ damage deriving from 

MC infiltration are called C-findings and include 

cytopenia, liver-function abnormalities, weight loss, 

ascites, and osteolytic bone lesions.5 Aggressive SM is 

characterized by the presence of at least one C-finding.5 

Due partly to its rarity and diverse clinical 

presentations, SM can be challenging to diagnose. 

Therefore, diagnosis generally requires that either one 

major and one minor criterion are met or at least three 

minor criteria are satisfied.4 The major criterion is the 

presence of multifocal dense infiltrates of mast cells (≥15 

mast cells in an aggregate) in the bone marrow and/or 

extracutaneous organs. Minor criteria include: i) >25% 

of mast cells in the infiltrate are spindle-shaped or have 

atypical morphology, or >25% of all mast cells in bone 

marrow aspirate smears are immature or atypical; ii) 

detection of KIT D816V mutation in bone marrow, blood, 

or another extracutaneous organ; iii) mast cells in bone 

marrow, blood, or another extracutaneous organ express 

CD25, with or without CD2; iv) persistent serum tryptase 

>20 ng/ml (in case of an unrelated myeloid neoplasm, 

this is not valid as an SM criterion). 

It has been reported that the prevalence of SM is 

likely to be underestimated due to difficulties in 

diagnosis.6 These difficulties may be linked to disease 

heterogeneity delaying the clinical suspicion7 and 

requiring a multidisciplinary approach in collaboration 

with (or in) a center of excellence of mastocytosis 

involving hematologists, rheumatologists, allergologists, 

and gastroenterologists.8,9 Indeed, a study from Germany 

reported that around one-third of patients with advanced 

SM are either not diagnosed or misdiagnosed, and as 

such greater attention should be given to tryptase levels, 

bone marrow histology, and genetic analyses.10 

Among the genetic findings in SM, it has been known 

for some time that the vast majority of patients have a 

KIT D816V mutation that results in a gain of function 

and leads mast cells to uncontrolled proliferation.11 More 

recently, thanks to innovative molecular techniques, 

mutations in TET2, SRSF2, ASXL1, RUNX1, JAK2, 

N/KRAS, CBL and EZH2 have also been found in a large 

proportion of patients with advanced disease.12 Many of 

them (involving SRSF2, ASXL1 and/or RUNX1) have 

been demonstrated to correlate with a bad prognosis in 

terms of overall survival and to be associated with 

adverse clinical features.12,13 As far as treatment is 

concerned, Advanced SM frequently requires 

cytoreductive therapy14 that includes standard 

chemotherapy, immunomodulating agents, and tyrosine 

kinase inhibitors. Among them, imatinib shows activity 

for wild-type KIT but is not effective on the D816V 

mutation, which is predominant in SM.14,15 

In contrast, the multikinase/KIT inhibitor midostaurin 

is able to inhibit the D816V mutant, and its clinical utility 

in advanced SM has been confirmed, leading the drug to 

FDA, EMA, and AIFA approval as monotherapy in 

advanced SM patients.15 As for chemotherapy or 

immunomodulating agents, in Italy, it is possible to 

employ subcutaneous cladribine by the law n° 64816 or 

Interferon alfa-2b (IFN-a). In addition, peg-interferon 

alpha-2a or alpha-2b is suggested for better 

tolerability.9,14 However, compared to more traditional 

agents such as interferon or cladribine, midostaurin can 

be considered a more modern and targeted approach to 

treating advanced SM and is now widely used.17 New 

inhibitors are also becoming available, including 

avapritinib, a selective inhibitor of D816V, approved by 

the U.S. Food and Drug Administration (FDA) in June 

2021 for patients with advanced SM and by the European 

Medicines Agency (EMA) in March 2022 for patients 

with advanced SM after at least one systemic therapy.18,19 

Midostaurin is considered the standard approach for 

KIT inhibition in advanced SM.18 For SM-AHN patients, 

a comprehensive evaluation of both SM and AHN is 

required to assess and correctly stage both diseases and 

evaluate for which treatment priority is necessary, taking 

into particular consideration the characteristics of the 

AHN component on a case-by-case basis.20 Indeed, an 

AHN such as low-risk myelodysplastic syndrome 

(MDS) may not require immediate treatment, while it 

would be needed if an aggressive AHN such as acute 

myeloid leukemia (AML) is diagnosed. A more 

integrated approach, covering the biological and clinical 

heterogeneity of advanced SM and AHN-SM, may be 

more appropriate for treatment selection. However, the 

debate is still open on this topic, and further studies are 

warranted.21,17  

From a practical perspective, some open questions 

remain regarding the use of midostaurin in daily routine, 

and there is the need for better prevention and 

management of adverse events to limit discontinuation 

or dose reduction. 

Management of therapy with midostaurin can also be 

complicated because some adverse events overlap with 

disease symptoms,21 considering that the AHN 

component may also be responsible for the signs and 

symptoms.  

The aim of the current report is to present the opinions 
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of a group of experts who met to discuss clinical issues 

encountered in routine practice regarding the use of 

midostaurin in patients with advanced SM. In particular, 

following a brief overview of the efficacy and safety of 

midostaurin, practical guidance is given for optimal 

therapy management and adverse events to maximize the 

potential benefits of midostaurin. In addition, a clinical 

case scenario will be used to provide a practical example 

of how nausea can be managed. Finally, the group of 

experts also presents considerations on the use of 

midostaurin during the ongoing Covid-19 pandemic. 

The overall scope is to provide guidance that can be 

useful in daily practice for clinicians using midostaurin 

to treat patients with advanced SM. 

 

 

Midostaurin in Advanced SM 

Phase 2 studies. In 2016, Gotlib et al. reported the results 

of an open-label phase 2 trial of midostaurin in 116 

patients with advanced SM.22 In the primary efficacy 

population of 89 patients with mastocytosis-related 

organ damage, the overall response rate according to 

modified Valent response criteria23 and Cheson criteria 

for transfusions24,25 criteria was 60%, and 45% of 

patients had a major response that was independent of 

KIT mutation status. More recently, FDA and EMA 

assessed the efficacy with a post-hoc exploratory 

analysis, per the International Working Group - 

Myeloproliferative Neoplasms Research and Treatment 

- European Competence Network on Mastocytosis 

(IWG-MRT-ECNM) consensus criteria,26 henceforth 

referred to as IWG criteria.27,28 Out of 116 patients, 113 

had a C-finding as defined by IWG response criteria 

(excluding ascites as a C-finding), and an overall 

response rate of 28.3% was reported.27,28 Nausea, 

vomiting, and diarrhea were the most frequent adverse 

events, while neutropenia, anemia, and 

thrombocytopenia were seen in 24-41% of patients.22 In 

addition, in 2018, DeAngelo et al. published the results 

of a phase II study that enrolled 26 patients with 

advanced SM with an overall response rate of 69% and 

no unexpected toxicity after a median follow-up of 10 

years.29 Overall, midostaurin was considered to be 

effective and to have an acceptable safety profile.29 

 

Initiating Therapy with Midostaurin in Advanced 

SM. Indications and recommended dosing for 

midostaurin. Midostaurin was approved by FDA and 

EMA for newly diagnosed FLT3 mutation-positive acute 

myeloid leukemia in combination with standard 

daunorubicin and cytarabine induction and high-dose 

cytarabine consolidation chemotherapy for patients in 

complete response as single-agent maintenance therapy, 

and as monotherapy for the treatment of adult patients 

with aggressive SM, SM-AHN, or mast cell leukemia 

(MCL). Prophylactic antiemetics can be considered in 

accordance with local practice and patient tolerance. In 

aggressive SM, SM- AHN, and MCL, the recommended 

starting dose is 100 mg BID with food. No dose 

adjustments are needed in patients ≥65 years of age, with 

mild to moderate renal impairment or mild to moderate 

hepatic impairment.28 

 

General considerations. Before initiating therapy with 

midostaurin, some preliminary assessments may be 

recommended, even if many of the exams deemed 

mandatory may have already been performed as part of a 

proper diagnostic work-up. In women of childbearing 

age, a pregnancy test within seven days before starting 

treatment is considered compulsory, considering the 

potential risk of harm to the fetus. In addition, women 

using hormonal contraceptives should also add a barrier 

method of contraception as it is currently unknown 

whether midostaurin may reduce the effectiveness of 

hormonal contraceptives. Women should discontinue 

breastfeeding during treatment. Complete prescription 

knowledge is needed since concomitant administration 

with strong CYP3A inducers is contraindicated, and 

caution is required in combination with strong inhibitors 

of CYP3A4. For cases where a concomitant CYP3A4 

inhibitor is strongly warranted from a clinical standpoint, 

midostaurin is not forbidden, but frequent monitoring is 

required (i.e., ECG, liver tests, etc.). Patients should also 

be advised to take midostaurin with food since it 

increases midostaurin’s absorption and reduces its peak 

concentration (Cmax).28 Administration of food may 

also help to limit some adverse events. 

 

Laboratory exams. The expert panel recommended 

several laboratory exams before initiating therapy with 

midostaurin to have pre-treatment reference values that 

can be used to monitor both toxicity and response to 

therapy (Table 1). In particular, full blood count, liver 

enzymes, creatinine, amylase, and lipase should be 

obtained, in addition to baseline tryptase. 

Additionally, albumin and total serum protein 

clotting-related factors (anti-thrombin III, prothrombin, 

aPTT, and fibrinogen) should also be assessed. 

Erythrocyte sedimentation rate (ESR) and C-reactive 

protein should be used to exclude infections. It was also 

considered important to evaluate iron levels, ferritin, 

folate, and B12 levels to rule out deficiency anemia or 

treat it as needed.  

 

Instrumental exams. Several instrumental exams should 

be highly recommended (Table 2). Since interstitial lung 

disease has been reported with midostaurin, it is 

important to have a baseline chest X-ray, which may be 

repeated during follow-up if required by clinical 

alterations. An Electrocardiogram (ECG) with an 

evaluation of QTc should always be performed at 

baseline to exclude the absence of concomitant 

http://www.mjhid.org/
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Table 1. Laboratory exams to carry out before initiating midostaurin and during treatment. 

Parameter Utility 

Full blood count Response, AE monitoring 

Tryptase Response 

AST, ALT, GGT, ALP, bilirubin AE monitoring, response 

Amylase, lipase AE monitoring 

Albumin, PT, PTT, fibrinogen Response 

Creatinine, urea, uric acid, glycemia, electrolytes, total serum protein, 

urinary, glucose, HbA1c 
AE monitoring 

SPEP, Ig, LDH Disease assessments, AE monitoring 

ESR, CRP Infection status 

Iron, calcium, ferritin, vitamin B12 Assess deficiency 

AE, adverse event; ALP, alkaline phosphatase; ALT, alanine aminotransferase; AST, aspartate transaminase; CRP, C-reactive protein; ESR, 

erythrocyte sedimentation rate; GGT, gamma-glutamyl transferase; LDH, lactate dehydrogenase; PT, prothrombin time; PTT, partial 

thromboplastin time; SPEP, serum protein electrophoresis. 

 

Table 2. Instrumental exams to carry out before initiating midostaurin and during treatment. 

Exam Utility 

Bone densitometry (DEXA, DXA) Assess for osteoporosis 

Esophagogastroduodenoscopy Response 

ECG AE monitoring 

Ultrasound Response 

CT or MRI Response 

X-ray (spinal column, pelvis) Response* 

*: in selected cases (i.e., based on symptoms) to determine the presence of new osteolytic lesions by comparing baseline. 

 

pathologies at baseline and since QTc prolongation has 

been reported in midostaurin-treated patients, especially 

if midostaurin is taken concurrently with medicinal 

products that can prolong the QT interval. If a patient 

takes midostaurin concurrently with other medications 

that can prolong the QT interval, physicians should 

consider regularly scheduled assessments by ECG.30 

However, the expert panel suggested that, for accurate 

management, ECG should be carried out every three 

months during the first year of treatment to evaluate for 

toxicity, even in the absence of QT prolongation. 

In order to assess skeletal disease involvement, which 

is frequently observed in advanced systemic 

mastocytosis (AdvSM) patients, a whole-body 

radiographic study should be carried out. 

Esophagogastroduodenoscopy (EGD) and 

colonoscopy can be considered optional and must be 

performed only in patients with gastrointestinal signs to 

have a diagnostic confirmation of gastrointestinal 

involvement. EGD and colonoscopy can also help 

evaluate the response to therapy in these patients. 

 

Pathology and molecular assessments. The pathologist, 

with strong expertise in hematological diseases, plays a 

relevant role in the management of SM as, in practice, 

morphological examination of bone marrow (both 

biopsy and aspiration) is required for a right diagnosis 

and may also detect an associated hematologic neoplasm, 

if present.5 Moreover, in the context of SM-AHN, not 

only morphological but also cytogenetic and molecular 

analyses are of particular value.5 

Dialogue between experienced pathologists and 

clinicians is strongly recommended for optimal 

diagnosis and management of SM patients, particularly 

for SM-AHN cases, because clinical data and laboratory 

alterations should be matched. Biopsy of affected disease 

sites, such as gastrointestinal mucosa or localized bone 

lesions, is also possible, but it is infrequently pursued.5 

Lastly, it is recommended that diagnosis and 

subclassification of SM and the potential AHN 

component be carried out in dedicated reference centers 

to avoid misclassification and allow adequate 

diagnosis.31 

Molecular testing, particularly KIT D816V using 

highly sensitive and quantitative PCR techniques such as 

digital PCR32 and mast cell immunophenotyping by flow 

cytometry and/or immunohistochemistry are mandatory. 

Next-generation sequencing (NGS) can be considered in 

specialized centers for full mutational screening (TET2; 

SRSF2; ASXL1; RUXN1), and in selected cases, if KIT 

D816V with ASO-qPCR and PNA-mediated PCR is 

negative, as this may have prognostic value. Indeed, 

when concomitant hematological neoplasia is present, 

NGS is required to obtain a complete characterization of 

http://www.mjhid.org/
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the disease and to have detailed information on staging 

at baseline. If eosinophilia is present, the pathologist 

should screen for FIP1L1-PDGFRA molecular 

rearrangement. Cytogenetic assessment is important in 

assessing for the presence of other hematological 

neoplasms. The pathologist is responsible for the 

collection and archival of tissue samples that will be 

needed for future analyses in accordance with the 

hematologist. 

From a therapeutic standpoint, bone marrow biopsy 

and aspiration with morphology, flow-cytometry, and 

quantification of KIT allele burden also have a role in 

monitoring response to the therapy; however, there is no 

established standard at present.33 

 

Therapy, Follow-Up and Evaluation of Response. 

With midostaurin, based on clinical trials and real-life 

experiences, a rapid response is seen in many patients 

when given in the first line.22 As advanced SM is a highly 

heterogeneous disease in terms of clinical manifestations 

and symptoms, timing and modalities of follow-up 

should be individualized and based on the characteristics 

of the disease and patient. While tryptase is a 

fundamental indicator of response, in a real setting, many 

exams are needed to monitor the patient’s response to 

therapy, as detailed below. Treatment should be 

continued as long as clinical benefit is observed or until 

unacceptable toxicity occurs.28 

 

Response criteria. Defining global response criteria for 

mastocytosis remains a challenge due to the diverse 

clinical presentations of this condition.34 Criteria for 

evaluation of response were first published in 2003 by 

Valent et al. and were subsequently modified in 2013 by 

IWG-MRT and ECNM.26,35,36 The IWG-MRT-ECNM 

criteria are employed mostly for clinical trials and are 

mainly based on a TKI approach.26 

Additionally, in this context, new response criteria for 

advanced SM have been recently proposed37 following a 

modular approach and creating a tiered response 

evaluation of pathologic, molecular, and clinical 

responses.38 

While the IWG-MRT-ECNM criteria and the latest 

approach mentioned are particularly relevant in the 

context of clinical trials and to assess response if an AHN 

component is present, in daily clinical practice, the 

response is still usually monitored using C-findings, and 

is broadly classified as a major response, partial response, 

clinical improvement and no response.35 A version of 

these criteria, known as “modified Valent criteria”, was 

used to assess response to midostaurin treatment within 

clinical trials22,23 and is described hereafter and in Table 

3. A major response is designated as the resolution of one 

or more C-findings and further subcategorized as 

complete (no organ infiltrates, tryptase < 20 ng/ml, no 

organomegaly), incomplete (>50% decrease in organ 

infiltrates, tryptase, and organomegaly), or pure clinical 

remission (no significant change in organ infiltrates and 

organomegaly, and tryptase decreased by 0-50%). In 

addition, a partial response is considered good when one 

or more C-findings have improved by more than 50%, 

and minor when improved by >20 to ≤50%. Lastly, no 

response is considered when one or more C-findings 

either show a constant range or have worsened by >20%. 

Unfortunately, the selected criteria for response 

evaluation are not always exhaustive for mastocytosis 

overall.34 

 

Laboratory, instrumental, and pathology exams. Among 

blood and laboratory tests, full blood count, tryptase, 

albumin, PT, PTT, alkaline phosphatase, and fibrinogen 

are useful to monitor response to therapy (the latest if 

baseline values are abnormal). 

Bone marrow biopsy and aspiration with morphology, 

Table 3. Modified Valent Response Criteria*. 

Response 

** 

Subcategory 

*** 

MC infiltrate in 

organ 
Tryptase level Organomegaly C-Finding(s) (CF) 

 

 

MR 

CR disappeared [and] ↓< 20 ng/ml [and] disappeared 
≥ 1 CF resolved; 

and no CF↑ 

IR decrease [and/or] ↓> 50% [and/or] ↓> 50% 
≥ 1 CF resolved; 

and no CF ↑ 

PCR no significant change ↓ ≤ 50% - 0% no significant change 
≥ 1 CF resolved; 

and no CF ↑ 

PR 

GPR N/A N/A no significant change 
≥ 1 CF ↓by 

> 50%; no CF ↑ 

MinR unchanged unchanged no significant change 

≥ 1 CF↓ by 

> 20% - ≤ 50%; 

no CF ↑ 

NR 

SD unchanged unchanged unchanged 
CFs ti by 

+/- 0-20% 

PD 
unchanged or 

worsened 

unchanged or 

worsened 

unchanged or 

worsened 

≥ 1 CF ↑by 

> 20% 

* Derived from ref. 23. ** MR: Major Response; PR: Partial Response; NR: No Response. *** CR: Complete Remission; IR: Incomplete 

Remission; PCR: Pure Clinical Response; GPR: Good Partial Response; MinR: Minor Response; SD: Stable Disease; PD: Progressive Disease. 

≥ 1 CF: more than one C-Finding … ↓: decrease/ regression [to …] ↑: increase/ progression [to …]. 
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flow-cytometry, and the quantifications of KIT allele 

burden also have a role in monitoring response to therapy. 

Relative reduction by ≥25% in the expressed KIT D816V 

allele has been associated with improved prognosis.39 

However, the experts held that while evaluation of allelic 

burden is useful, there is still no consensus on the timing 

and method to use. It should also be kept in mind that 

cytogenetic alterations have a prognostic impact on 

overall survival (OS).40 

Concerning instrumental exams, ultrasound, CT, or 

MRI can be used to assess organomegaly and have an 

important role in monitoring its reduction.13 In addition, 

only in selected cases (i.e., based on symptoms) can 

skeletal X-rays be used to determine the presence of new 

osteolytic lesions by comparing images taken before 

initiating therapy, as no current evidence that 

midostaurin improves bone disease in SM has been 

reported to date.41  

The expert panel agreed that laboratory and clinical 

evaluation should be monitored at baseline and at least at 

1, 3, 6, and 12 months from the start of therapy. However, 

the schedule may vary depending on the baseline severity 

of blood counts and the degree of emergent cytopenia.30 

 

Dose interruption, reduction, and discontinuation. In 

advanced SM patients who receive midostaurin, 

treatment-related adverse events (AEs) are often difficult 

to distinguish from disease-related symptoms, which can 

lead physicians to prematurely discontinue drug 

administration or inadequately reduce the dosage in 

patients who might have benefitted from continued 

therapy. Therefore, it is important to assess the criteria to 

identify and manage AEs, in order to maximize the 

potential benefits of midostaurin. 

Dose interruption and reduction during therapy can be 

considered in several scenarios. These include reductions 

in absolute neutrophil count, platelet count, hemoglobin, 

Grade 3/4 nausea and vomiting, and other Grade 3/4 non-

hematological toxicities such as diarrhea (Table 4).  

In the case of hematological toxicity at the grade 

specified in Table 4, the dose is interrupted until the 

ANC, platelet count, or hemoglobin level improves.28 

Midostaurin is then resumed at 50 mg BID and 

subsequently increased to 100 mg BID.28 Midostaurin 

should be discontinued if low levels of ANC, platelet 

count, or hemoglobin persist for >21 days.28 

Midostaurin can cause nausea, vomiting, and 

diarrhea.28 Patients should be reminded to take 

midostaurin with food, and the soft capsules should not 

be chewed but swallowed whole.42 In the case of Grade 

3/4 nausea and vomiting, midostaurin should be 

interrupted for three days (6 doses) and then resumed at 

50 mg BID; if tolerated, the dose can be gradually 

increased to 100 mg BID. For other Grade 3/4 non-

hematological toxicities, midostaurin should be 

interrupted until the event has resolved to grade ≤2 and 

then resumed at 50 mg BID; if tolerated, the dose can be 

increased to 100 mg BID. Midostaurin should be 

discontinued if toxicity is not resolved to Grade ≤2 

within 21 days or if severe toxicity recurs at the reduced 

dose. 

As pulmonary toxicity has occurred in patients treated 

with midostaurin monotherapy or in combination with 

chemotherapy,28 patients should be counseled about 

Table 4. Dose interruption, reduction and discontinuation recommendations for midostaurin in patients with advanced SM.28 

Criteria Dosing 

ANC <1.0 x 109/l attributed to midostaurin in patients without 

MCL, or ANC <0.5 x 109/l in patients with baseline ANC of 0.5-

1.5 x 109/l. 

Interrupt until ANC ≥1.0 x 109/l, then resume at 50 mg BID 

and, if tolerated, increase to 100 mg BID. 

 

Discontinue if low ANC persists for 

>21 days and is suspected to be related to midostaurin. 

Platelet count <50 x 109/l attributed to midostaurin in patients 

without MCL, or platelet count <25 x 109/l attributed to midostaurin 

in patients with baseline platelet count of 25-75 x 109/l. 

Interrupt until platelet count ≥50 x 109/l, then resume at 50 

mg BID and, if tolerated, increase to 100 mg BID. 

 

Discontinue if low platelet count persists for >21 days and 

is suspected to 

be related to midostaurin. 

Hemoglobin <8 g/dl attributed to midostaurin in patients without 

MCL, or life-threatening anemia attributed to midostaurin in 

patients with baseline hemoglobin of 8-10 g/dl. 

Interrupt until hemoglobin ≥8 g/dl, then resume at 50 mg 

BID and, if tolerated, increase to 100 mg BID. 

 

Discontinue if low hemoglobin persists for >21 days and is 

suspected to be related to midostaurin. 

Grade 3/4 nausea and/or vomiting despite optimal anti-emetic 

therapy. 

Interrupt for 3 days (6 doses), then 

resume at 50 mg BID and, if tolerated, gradually increase 

to 100 mg BID. 

Other Grade 3/4 non-hematological toxicities. 

Interrupt until event has resolved to Grade ≤2, then resume 

at 50 mg BID and, if tolerated, increase to 100 mg BID. 

 

Discontinue if toxicity is not resolved to Grade ≤2 within 

21 days or severe toxicity recurs at a reduced dose. 

ANC, absolute neutrophil count; MCL, mast cell leukemia. 
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possible signs and symptoms such as new or worsening 

cough and dyspnea. In addition, Midostaurin should be 

discontinued in patients who experience pulmonary 

symptoms indicative of interstitial lung disease or 

pneumonitis that are ≥ Grade 3 (NCI CTCAE).28 

 

Adverse event management and supportive therapy. 

Midostaurin demonstrated clinical benefit in advanced 

SM with a high rate of response accompanied by reduced 

mast cell infiltration of bone marrow and decreased 

serum tryptase levels.43 More recently, it has been shown 

that midostaurin improves the quality of life and SM-

associated symptoms.44 Moreover, a pooled analysis of 

the two phase-2 studies found that midostaurin reported 

an increase of about two-fold in OS versus historical 

controls from a patient registry (42.6 vs. 24.0 months, 

respectively). Propensity scoring was used for supportive 

analyses to match patients in the registry and provided 

consistent results (hazard ratio (HR)=0.381 [95% CI, 

0.169-0.960]; P=.101).45 To help patients optimize 

midostaurin’s potential benefits, it is thus important to 

utilize strategies to minimize treatment-related adverse 

events such as nausea and vomiting. Indeed, the panel 

noted that these latter events are among the main adverse 

events that lead to discontinuation of therapy and dose 

reduction in daily practice. Therefore, proper 

management of hematologic and nonhematologic 

adverse events, including diarrhea, may help to avoid 

unnecessary dose reduction, interruption, or 

discontinuation of midostaurin in patients who might 

otherwise benefit from the continuation of therapy.30 

 

Management of nausea and vomiting. As mentioned, 

patients taking midostaurin are frequently expected to 

experience nausea. However, the expert panel noted that 

these symptoms might improve over time, particularly 

when managed correctly. It has also been observed that 

patients typically experience nausea to a far lesser extent 

after the evening dose compared to the morning dose.26 

In particular, antiemetic prophylaxis should be 

administered as needed, and patients should be given 

practical diet advice and reminded to take midostaurin 

with food. Some practical tips that can be used to avoid 

nausea and vomiting include opening the blister pack 

away from the face and/or applying a strong-smelling 

ointment under the nose.42 In addition, any 

comedications, which may cause nausea and vomiting, 

should be carefully evaluated.42 Moreover, in this 

context, the expert panel highlighted the usefulness for 

patients to keep a food and symptoms diary that, beyond 

monitoring possible trigger foods, can help to identify 

whether consumed products are linked to an increase in 

nausea and/or vomiting. Of note, when prescribing 

midostaurin with other medications that can prolong the 

QT interval (e.g., some of the most commonly used 

antiemetics, such as ondansetron or granisetron), 

physicians should consider regularly scheduled 

assessments by ECG. 

The group of experts referred that they all used 

ondansetron in their centers; a dose of 8 mg taken 1 hour 

prior to midostaurin has been previously suggested.30 

Some of the experts referred that they also used 

granisetron transdermal plasters to avoid further 

increasing the number of tablets to be taken, with 

changes every five days, as described in the real-life case 

scenario. However, ondansetron can be useful when 

initiating therapy during the first week since the patch 

takes longer to demonstrate full efficacy. As highlighted 

by the panel, adequate supportive therapy is undoubtedly 

helpful in mitigating midostaurin-related nausea and 

vomiting and is associated with good adherence to 

therapy. 

 

Case Scenario and Management of Nausea. This 

female patient was born in 1975. Her symptoms began in 

2007, and she was diagnosed with aggressive SM in 

January 2016. The patient presents with a high disease 

burden with a BM biopsy showing > 30% infiltration of 

MC as focal, dense aggregates and serum tryptase level 

> 200 ng/ml, skeletal involvement, and malabsorption 

with weight loss due to MC infiltrates (both as C-

findings). Midostaurin was started at 100 mg BID in 

December 2018 as second-line therapy following 

interferon. The patient experienced Grade 3/4 nausea 

during the first months of therapy that was not resolved 

with ondansetron. The dose of midostaurin was thus 

reduced to 50 mg BID. Using a granisetron plaster 

allowed for resolution of nausea, and consequently, the 

dose of midostaurin was successfully increased to 100 

mg BID. Treatment at 100 mg BID has been ongoing for 

28 months, and the patient has not experienced other 

adverse events. 

  

Management of diarrhea. Among nonhematologic 

toxicities, diarrhea was reported in 54% of patients 

treated with midostaurin.22 However, gastrointestinal 

(GI) symptoms are commonly present in SM patients due 

to the release of MC mediators and, in advanced forms, 

by MC infiltration of the gut causing malabsorption.46 

Indeed, 33-45% of patients reported diarrhea as a 

manifestation of their disease.47,48 In addition, in patients 

treated with midostaurin, substantial improvements in 

MC mediator–related symptoms, including diarrhea, 

were reported.44 Therefore, it is crucial to distinguish 

between disease- and midostaurin-related diarrhea. In 

this context, some clinical “clues” were described to be 

helpful:30 appropriate therapy (i.e., histamine H2 

receptor blockers or cromolyn sodium) may offer relief 

to disease-related diarrhea; in case of no response, it is 

more probable that the diarrhea is related to midostaurin. 

Furthermore, a temporal increase in the frequency 

and/or severity of diarrhea compared to baseline disease-

http://www.mjhid.org/
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related or new onset of diarrhea with the initiation of 

midostaurin may also favor the correlation with this 

agent. In these cases, a dose reduction of midostaurin or 

concomitant use of antidiarrheal agents (e.g., 

diphenoxylate/atropine, loperamide) are potential 

options for diarrhea management. In general, 

determining the bowel involvement by SM (through 

endoscopy and/or colonoscopy with biopsies and 

staining for CD117, tryptase, and CD25) may be useful.30 

Finally, as already suggested for nausea and vomiting 

management, diet monitoring with a food and symptoms 

diary may help to identify potential food intolerance as a 

source of GI symptoms. 

 

Management of cytopenia. Cytopenia is not uncommon 

in patients receiving midostaurin, but it may sometimes 

be difficult to understand if the cytopenia is related to the 

treatment or the disease. If the serum tryptase level and 

bone-marrow mast cell infiltration realistically compare 

with the degree of cytopenia, then it is likely that the low 

blood counts are related to the disease itself.30 However, 

if there is only a small amount of mast cell infiltration in 

bone marrow, an associated hematological neoplasm 

may account for cytopenia. On the other hand, 

cytopenias may be determined by midostaurin if other 

disease markers (e.g., bone marrow MC burden, serum 

tryptase level, organ damage) improve, but cytopenia 

does not improve or even worsens upon treatment start.30 

Therefore, monitoring complete blood count every 1-2 

weeks during the first 2 months of therapy is generally 

recommended, with monitoring intervals after that 

determined individually.30 Both red blood cell and 

platelet transfusions should be given when clinically 

warranted; also, in case of anemia, erythropoiesis-

stimulating agents may be considered, even though this 

was not evaluated in clinical trials.30 In addition, patients 

should be given supportive care with G-CSF and 

antibiotics according to local practice 

recommendations.30 The steps to take in terms of dose 

reduction and discontinuation of midostaurin for 

cytopenia (neutropenia, anemia, and thrombocytopenia) 

are described in Table 4. 

 

Other. Hyperglycemia is the most frequent non-

hematological laboratory abnormality found in up to 

94% of patients.28 Since diabetes is a potential risk factor 

for cardiovascular disease, in the event of hyperglycemia, 

the patient should be evaluated for glucose intolerance 

and referred to a diabetologist. In addition, patients 

should receive education on cardiac risk factors 

optimization, while oral hypoglycemic agents or insulin 

may be considered if clinically indicated.30 No 

midostaurin dose adjustments have been required for 

patients with hyperglycemia;30 however, dose 

interruption and reduction can be considered for Grade 

3/4 non-hematological toxicities as described in Table 4 

and/or on a case-by-case basis. Hyperlipasemia is also a 

frequent finding, usually asymptomatic.29,30 Therefore, 

lipase should be monitored, and if elevated, patients 

should be followed up, given supportive care as 

clinically indicated, and advised to avoid all 

consumption of alcohol. No midostaurin dose 

adjustments were reported as necessary;30 however, dose 

interruption and reductions should be made according to 

Table 4 or on a case-by-case basis. Skin rash is also very 

common, affecting more than 10% of patients; in these 

cases, topical corticosteroids and H1 antihistamines may 

be administered if needed.30 Dose modifications for these 

alterations should be made on a case-by-case basis. In 

studies with advanced SM, photosensitivity was reported 

in a small analysis of 28 patients in a transitory-use 

authorization program in France49 and as in a case 

report,50 but not in other studies.28 If there is concern 

about photosensitivity, patients can be advised to wear 

sunscreen and suitable protective clothing. 

 

Management of Midostaurin in SM During the 

Covid-19 Era and Vaccination. The ongoing Covid-19 

pandemic has severely disrupted healthcare systems 

worldwide, but now the situation is slowly returning to 

normality. While advanced SM does not appear to place 

patients at greater risk of SARS-CoV-2 infection or 

severe Covid-19 in itself, many patients have many 

comorbidities or other characteristics that may 

predispose them to severe Covid-19, for example, male 

sex, age >65 years, type 2 diabetes, and obesity.51 

General recommendations include avoiding any 

situation associated with increased risk of acquiring or 

transmitting infection.51 In the case of Covid-19 infection, 

it has also been suggested that immunosuppressants, 

aggressive cytoreductive therapy, and drugs that deplete 

lymphocytes should be avoided or postponed if possible 

(e.g., rituximab, alemtuzumab, cladribine).51 

However, treatment with anti-mediator drugs, 

bisphosphonates, and inhibitors of KIT kinase, such as 

midostaurin, should be continued, which has been done 

in clinics in Italy. The indications for interruption and 

discontinuation of therapy should be based on the best 

clinical judgment. Moreover, during the pandemic, 

patients with SM were followed according to the 

recommendations of the Italian Society for Hematology 

and the Italian Group for Bone Marrow 

Transplantation.52 

At the end of 2020, effective COVID-19 vaccinations 

were developed and made available. Since then, some 

reports on the use of vaccines against SARS-CoV-2 in 

patients with SM have been published.53,54 The authors 

suggested that this provides evidence that the vaccine is 

safe in patients with mastocytosis. These reports, 

together with the current knowledge of the safety profile 

of COVID-19 vaccinations, were followed by the 

publication of the ECNM and American Initiative in 

http://www.mjhid.org/
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Mast Cell Disease (AIM) recommendations on COVID-

19 Vaccination in mastocytosis patients.55 In summary, 

the panel of experts acknowledges that severe adverse 

reactions from COVID-19 Vaccination are rare, even in 

patients with mastocytosis. Therefore, the general use of 

COVID-19 Vaccination in these patients is 

recommended. The only well-established exception is 

known or suspected allergy against a vaccine constituent. 

However, it is suggested to consider some safety 

measures, including premedication and postvaccination 

observation, in all patients with mastocytosis, depending 

on the individual risk. Indeed, guidance from the expert 

panel results in a stratification of risk and recognizes 

three categories of patients at low, mild, and high risk of 

Vaccination which will require differentiated safety 

measures. These recommendations are based on expert 

opinion and have not been evaluated with regard to 

effectiveness.  

 

Conclusions. Tyrosine kinase inhibitors such as 

midostaurin have revolutionized the treatment of 

advanced SM. Notwithstanding, treatment of advanced 

SM with midostaurin can add a further challenge to 

disease management, which is complex and requires the 

involvement of a multidisciplinary team (hematologists, 

pathologists, allergologists, dermatologists, 

rheumatologists, and gastroenterologists), and a 

multitude of laboratory, instrumental, and pathological 

exams prior to initiating therapy. Most tests are required 

as part of proper diagnostic work-up and during follow-

up to monitor therapeutic response and emergent 

toxicities. However, the timing and modalities of follow-

up may vary based on individual patient and disease 

characteristics. To achieve the most out of treatment with 

midostaurin in the advanced SM population, prescribers 

must be aware of its side effect profile and be able to 

recognize disease-related symptoms versus treatment-

related adverse events, in particular nausea and vomiting. 

As the expert panel noted, optimal management of AEs 

may limit premature discontinuation and improper dose 

reduction of midostaurin and maximize the potential 

benefit of this treatment. With the intent to further refine 

a personalized approach in advanced SM, new 

treatments are developing and will extend the available 

therapeutic opportunities. Future research should also 

focus on combining KIT-targeting agents with AHN-

directed agents since SM-AHN still represents an 

unresolved challenge. New approaches need to be able to 

address the remaining unmet needs in advanced SM. 
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