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1.0 BACKGROUND AND RATIONALE  
 
Acute myelogenous leukemia is generally a disease of the elderly, with a median age at 
diagnosis of 67 years (1).  Although many effective treatment options are available for younger 
patients, only about 15% of elderly patients (>60 years of age) with acute myelogenous leukemia 
achieve durable disease-free survival using current standard therapies (2).  These poor outcomes 
may be explained, in part by the prevalence of multidrug resistance phenotype and unfavorable 
cytogenetics in older patients (3,4).  Furthermore, the administration of standard cytotoxic 
induction chemotherapy regimens is associated with unacceptable morbidity, mortality, and 
decreased quality of life.  Until recently, with the possible exception of low-dose cytarabine, 
overall survival for elderly patients receiving induction chemotherapy has marginal benefit 
compared to best supportive care (5).  
 
The Fms-like tyrosine kinase 3 (FLT3), is a receptor expressed in 80% of AML patients.   
Furthermore, the class III receptor tyrosine kinase gene FLT3 gene is mutated and activated in 
the leukemic blasts of approximately 35% of patients with AML (6,7).  Both types of activating 
mutations confer growth factor independence in leukemia cell lines and are associated with a 
worse prognosis in AML patients (8,9,10). Therefore, targeting wild type and mutated FLT3 
kinase may be an attractive therapeutic strategy for patients with AML.   
 
Midostaurin ( PKC412, n-benzoylstaurosporine) is a novel oral agent that is a reversible 
inhibitor of protein kinase C, the tyrosine kinase associated with a variety of class III tyrosine 
kinase receptors including  vascular endothelial growth factor receptor 2, c-kit, platelet derived 
growth factor receptor alpha and beta (11,12).  Midostaurin inhibits both mutant and wild-type 
FLT3 receptor signaling and induces cell cycle arrest and apoptosis of leukemic cells expressing 
mutant receptors or overexpressing wild-type receptors (13). In vitro, midostaurin and other 
FLT3- targeted tyrosine kinase inhibitors prolong survival of mice with FLT3-ITD induced 
leukemia and reduces the leukemic burden of mice inoculated with SEM-K2 cells 
overexpressing wild type FLT3(13,14,15). The correlation of antiproliferative activity with 
FLT3 phosphorylation status in vitro is supportive evidence that midostaurin is exerting its 
antiproliferative activity via the receptor signaling pathway as well as through inhibition of 
upstream cellular targets such as STAT-5. (11, 14, 16 ). Inhibition of FLT3 phosphorylation and 
induction of apoptosis can also be monitored ex vivo in AML patient-derived blast cells in 
patients receiving midostaurin (17, 18 ). Activity of midostaurin against various PKC isoforms 
may contribute directly or indirectly to the antileukemic activity (i.e. inhibition of Pgp 
activation, 19). 
 
Clinical responses to single agent FLT3 inhibitors have been observed with tandutinib 
(MLN518), lestaurtinib (CEP701) and midostaurin (PKC412) (18-20-21).  Preliminary results of 
a phase II study by Stone and colleagues, midostaurin at a dose of 75 mg orally thrice daily was 
given to 20 patients with relapsed/refractory AML, each of whom had mutant FLT3 (18). The 
majority of patients experienced a reduction in circulating blasts for at least 4 weeks.  
Midostaurin reduced the bone marrow blast count by 50% in 6 of 20 patients.  Inhibition of 
FLT3 autophosphorylation was detected in 5 of the responding patients.  The most common 
toxicities included diarrhea, nausea, anorexia, anemia, leucopenia, and elevated liver function 
tests.  Three patients suffered fatal pulmonary events, two of which could have been related to 
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the study drug.  The above study was extended to include 100 patients with either wild-type or 
FLT3 mutated AML (85pts) or myelodysplastic syndrome (10 pts).  Patients were randomized to 
oral midostaurin at a dose of 50 mg or 100 mg orally twice daily.  The majority of patients 
showed a clinical or biologic response of brief duration (median 86 days for mutated FLT3, 113 
days for WT FLT3).  Responses were seen at both doses. The most common serious adverse 
events considered to be related to study drug were transaminitis (3%) and pulmonary edema 
(2%).  There were 7 deaths (7%) on study.(15).  
 
In summary, clinical data from the single agent experience in AML patients with both wild type 
and mutated FLT3-ITD indicate that although midostaurin as a single agent has significant 
biological activity, there is limited efficacy.   Therefore, further clinical studies of midostaurin in 
patients with AML are warranted in combination with other standard chemotherapy agents.  In 
preliminary studies of midostaurin administered in combination with standard antineoplastic 
chemotherapeutic regimens the safety profile has generally been as anticipated from the profile 
of midostaurin as a single agent and the known toxicities of the chemotherapies.  
 
In vitro data suggests that combinations of midostaurin and other FLT3 kinase inhibitors with 
standard chemotherapy may provide additive or synergistic cytotoxicity (22-24).  Separate from 
its effects as a FLT3 kinase inhibitor, midostaurin may enhance apoptosis of chemotherapeutic 
agents, perhaps through its activity as PKC serine-threonine kinase inhibitor and by reversing the 
P-glycoprotein-mediated multidrug phenotype (19).  In a recent abstract, additive cytotoxic 
activity was reported in leukemic blasts expressing FLT3 mutations when midostaurin was given 
after a 2 day exposure to cyatarabine in vitro and synergistic activity was observed when 
midostaurin and daunorubicin were given concurrently in a 4-day incubation (22).  Levis and 
colleagues treated leukemia cell lines expressing FLT3 ITD and primary blast samples from a 
patient with AML with CEP-701 either given concurrently or sequentially with cytarabine, 
daunorubicin, and mitoxantrone.  Synergistic cytotoxicity was observed when the FLT3 inhibitor 
was given immediately after chemotherapy (24).   Another recent study by Furukawa and 
colleagues found that synergism between midostaurin and conventional anti-leukemic agents 
was observed in leukemia cell lines expressing FLT3 mutations, but not those expressing wild 
type FLT3 (23).  To date there are no experimental data evaluating combinations with 
demethylating agents such as azacitidine.   
 
Phase I/II studies have shown safety and tolerability of midostaurin in combination with standard 
leukemia induction chemotherapy. In a phase I study reported by Giles et al. unacceptable grade 
3 nausea and vomiting was observed when midostaurin with given at a dose of 100 mg twice 
daily in combination with daunorubicin and cytarabine induction chemotherapy (25).  This 
necessitated amending the schedule of   midostaurin to either days 1-7 or days 8-21 of standard 
daunorubicin and cytarabine induction. In a followup report, Stone and colleagues evaluated 
midostaurin at a dose of 50 mg orally twice daily on either days 1-7 and 15-21 or days 8-21 of 
induction chemotherapy in combination with daunorubicin and cytarabine induction in newly 
diagnosed patients with acute myelogenous leukemia.  Complete responses were observed in 
over 70% of patients with a significantly higher response rate in the group with FLT-3 mutations 
(91% vs 53%).  Drug related toxicities included nausea, vomiting, elevation of transaminases 
and diarrhea (26).  
Pharmacokinetic data of Midostaurin 
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Pharmacokinetic studies in healthy volunteers demonstrated rapid oral absorption of midostaurin 
with Tmax at 1-3 hours. Cmax and AUC increased with dose, but under-proportionally especially 
following a long-term treatment of multiple doses. All doses were well tolerated with no drug-
related changes in clinical laboratory parameters or vital signs.  Midostaurin is predominantly 
metabolized into two major active circulating metabolites, i.e. CGP62221 (via O-demethylation) 
and CGP52421 (via hydroxylation) in humans. The relative potency of these metabolites for 
PKC inhibition and VEGF inhibition was approximately with a ratio of 1 : 0.65 : 0.12 
(midostaurin: CGP62221 : CGP52421). Elimination of midostaurin from plasma was slow with 
apparent terminal half-life about 17 hours (ranging 5-31 hours). The metabolite CGP52421 
accumulated in plasma over treatment cycles and its terminal half-life was estimated as >1 
month. The half-life of CGP62221 was estimated as 39 hours, and its concentration-time profiles 
were roughly in parallel with midostaurin following multiple doses. None of these two 
metabolites showed any significant accumulation in animals. The long plasma half-lives of 
midostaurin and its metabolites are likely due to their specific and strong binding to the human 
serum protein α1-acid glycoprotein (AAG). A binding of 95 to 98% to human serum proteins 
was found in the drug concentration range observed in patients (1 to 23 µM). This would result 
in free midostaurin concentrations of approximately 0.02 to 1 µM. This degree of protein binding 
may prove to be clinically relevant given the observed in vitro and/or in vivo IC50 values for the 
inhibition of various targets of interest including FLT3 mutations (ITDs, point mutations), c-kit 
mutations and cPKCs in the range of 0.005 to 0.050 µM.. Fecal excretion is the major pathway 
for elimination of midostaurin, CGP62221 and CGP52421. On the other hand, urinary excretion 
is a very minor pathway for elimination of midostaurin, CGP62221 and CGP52421 (15).  
 
Following multiple oral doses, midostaurin concentrations accumulated significantly in the first 
3-5 days due to a long half-life of midostaurin relative to the dosing intervals (b.i.d. or t.i.d.). 
After 3-5 days, the concentrations of midostaurin declined with time and reached a new steady 
state between 2-3 weeks post dose, likely due to induction of CYP3A4 by midostaurin, 
CGP52421 or CGP62221. On average the trough concentrations declined by ~30-50% following 
1-month treatment in diabetic patients, a greater concentration decrease (~40-80%) with higher 
variability was observed in AML patients following multiple doses (15). 
 
Following a 2 weeks on and 2 weeks off dosing schedule of midostaurin sequentially with 
daunorubicin and cytarabine in FLT3 wild-type or mutated AML patients, midostaurin trough 
plasma concentrations after induction cycle declined by approximately 50% in subsequent 
induction cycles. This dosing regimen will be used for future phase III registration study [Study 
CPKC412A2301] in remission induction phase (1-2 cycles), remission consolidation phase (4 
cycles), and maintenance phase (12 cycles in the absence of chemotherapeutics) (15). 
 
PKC412 and its two major metabolites CGP52421 and CGP62221 show both inhibition and 
induction effects on CYP3A4. Therefore, interactions of midostaurin with CYP3A4 substrates, 
inhibitors, and inducers are highly likely. For a list of drugs that are also metabolized by the 
cytochrome P450 isoform CYP3A4 and thus can cross react with PCK412 please go to 
http://medicine.iupui.edu/flockhart/table.htm and section 8.1 of this protocol. The drug names 
are hyperlinked to specific literature references (15). 
 
Midostaurin was identified in vitro or ex vivo as a potent P-gp inhibitor. However, at clinical 
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doses up to 150 mg/day and a steady-state plasma concentration of ~2.7 μM midostaurin seemed 
to have little effect on pharmacokinetics of paclitaxel in NSCLC patients. In addition, there 
appeared to be only a weak reversal effect between midostaurin and daunorubicin (a P-gp 
substrate), although plasma trough concentration of daunorubicin at 24 hours post dosing was 
increased in the presence of midostaurin (15, 27,28). 
Azacitidine 
 
Azacitidine, a ring analog of the pyrimidine nucleoside cytidine, has effects on cell 
differentiation, gene expression, and DNA synthesis and metabolism (29,30). Since the early 
1970s, azacitidine has been investigated in the US for the treatment of acute leukemia.  In 
addition to cytotoxic effects, it induces differentiation of malignant cells (31). Recently, it has 
been discovered that a variety of genes are hypermethylated in hematologic neoplasms, resulting 
in silencing of growth suppressor genes.  One such gene is p15/INK4b which belongs to the 
INK4 cyclin-dependent kinase inhibitor family which controls cell cycle progression. Promoter 
silencing of p15/INK4b frequently occurs in myeloid neoplasias.  These genes can be reactivated 
by epigenetic therapy (32-39). At low doses, azacitidine appears to work through changing 
methylation profile of genes important in the pathogenesis of myelodysplasia (40).    
 
Azacitidine, is the first drug approved by the FDA for the treatment of high grade 
myelodysplastic syndrome.   A phase II study of 67 patients with advanced myelodysplastic 
syndrome showed that azacitidine administered as a subcutaneous injection over 7 days 
produced responses or hematologic improvement in almost 50% of patients (41).  A subsequent 
large phase 3 trial comparing azacitidine at a dose of 75 mg/m2 subcutaneously for 7 consecutive 
days every 28 days with best supportive care  showed a significantly higher response rate,  
survival, reduced risk of leukemic transformation and even improved quality of life in the 
treatment arm (42).  A recent study, published in abstract form by Fenaux and colleagues, 
azacitidine given at the above schedule provided a 10 month survival advantage in higher risk 
MDS patients compared to either low dose cytarabine or standard conventional induction 
chemotherapy (43).  It is likely that many cases of acute myelogenous leukemia, particularly 
among elderly patients, derive from pre-existing myelodysplastic syndromes. Several smaller 
studies have shown response rates of approximately 30% using azacitidine at similar doses and 
schedules in patients with acute myelogenous leukemia (44).   
 
Pharmacokinetics of azacitidine 
The pharmacokinetics of azacitidine given either by subcutaneous or intravenous route over 10 
minutes are virtually identical and it’s use as a 10-40 minute infusion has recently been added to 
the package insert (45).  Therefore, due to improved patient tolerance, azacitidine will be given 
intravenously in this clinical study.  There have been a number of studies evaluating alternative 
dosing schedules including 5 consecutive days, 5 consecutive days followed by 2 day break and 
2 additional days.  In patients with low risk MDS rate of hematologic improvement has been 
similar among these three schedules (46).  On the other hand, in an  abstract reported by Walgren 
et al (47), azacitidine given by intravenous infusion at a dose of 75 mg/m2 for 5 consecutive 
days 2 /5  patients with high risk MDS who completed at least four cycles of azacitidine 
achieved a partial response and none of the 5 patients achieved a complete response. Therefore, 
for the present phase I/II study we will plan to use the more standard schedule of administration 
of azacitidine by short intravenous infusion for 7 consecutive days.   
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Novel biologic agents such as midostaurin, particularly in combination with demethylating 
agents such as azacitidine provide new opportunities to improve treatment efficacy and toxicity 
for elderly patients with acute leukemia. We propose a phase I/II study using a novel 
combination of midostaurin given sequentially after 7 consecutive days of short infusion 5-
azacitidine for treatment of elderly patients with acute myelogenous leukemia and patients with 
high risk myelodysplastic syndromes.  Previously treated patients will be eligible for enrollment 
on the phase I portion of the study in which the maximum tolerated dose of midostaurin in 
combination with azacitidine will be determined. The phase II portion will be limited to 
previously untreated patients. Clinical endpoints will include safety and tolerability of the 
regimen as well as clinical response rate including complete response and hematologic 
improvement.  Laboratory correlative studies will include pretreatment assessment of FLT3 
mutations, evaluation of leukemic blasts for modulation of phosphorylation status of FLT3 and 
downstream targets such as STAT-5 in leukemic blasts and evaluation of in vivo FLT3 inhibition 
using PIA assay and FL ligand in plasma before and during treatment. 
 
2.0  OBJECTIVES 
 
Phase 1 Objectives (closed to accrual 12/20/12):  
 
Primary Objectives: 
 
1.  To determine the safe and tolerable dose of midostaurin in combination with azacitidine in 

patients with acute myelogenous leukemia.  
 
2.   To describe the toxicity profile of the combination of midostaurin and azacitidine in patients 

with acute myelogenous leukemia.  
 
3.  To determine the complete and partial response rate and rate of hematologic improvement of 

midostaurin and 5-azacitidine in untreated acute myelogenous leukemia. 
 
Secondary Objectives: 
 
1.  To describe pharmacokinetics of oral midostaurin given in combination with azacitidine on a 

day 8-21 schedule. 
  
2. To correlate treatment response with FLT3 mutational status in a descriptive fashion. 
 
3. To describe overall survival of patients from initiation of midostaurin-azacitidine toxicities. 
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Phase II Objectives: 
 
Primary Objectives:  
 
1. To describe the toxicity profile of the combination of midostaurin and azacitidine in patients 

with acute myelogenous leukemia.  
 
2. To determine the complete and partial response rate and rate of hematologic improvement of 

midostaurin and 5-azacitidine in untreated acute myelogenous leukemia. 
 
Secondary objectives: 
  
1:    To describe pharmacokinetics of oral midostaurin given in combination with azacitidine on 

a day 8-21 schedule. 
  
2.   To correlate treatment response with FLT3 mutational status in a descriptive fashion. 
 
3.  To determine median disease-free and overall survival of the regimen in untreated patients.  
 
Laboratory objectives (to be done at MTD in both phase I extension and phase II): 

 
1. To describe signaling in CD117+ committed myleloid precursors in whole blood and bone 

marrow samples before and during treatment.  These will include: measuring changes in 
histone H3 Methylation at lysine 27 (H327me) and assessing levels of phosphorylated Erk 
(pErk), ribosomal S6 (pS6), and Stat5 (pStat5) in samples obtained from patients and after 
incubation with Flt3 ligand (FL), SCF, U0126, rapamycin, and/or midostaurin. (See section 
5.5.2) (Dr. Jim Jacobberger’s lab,  Case Western Reserve University) 

 
2. To measure in vivo FLT3 inhibition using plasma inhibition assay (PIA) and Flt ligand (FL) 

levels in patients enrolled on this trial before and during treatment. (See section 5.5.3) (Dr. 
Mark Levis’s Laboratory, Johns Hopkins University Hospitals). 

 
 
3.0 PATIENT SELECTION: 
 
Patients must have baseline evaluations performed prior to the first dose of study drug and must 
meet all inclusion and exclusion criteria. Results of all baseline evaluations, which assure that all 
inclusion and exclusion criteria have been satisfied, must be reviewed by the Principal 
Investigator or his/her designee prior to enrollment of that patient. In addition, the patient must 
be thoroughly informed about all aspects of the study, including the study visit schedule and 
required evaluations and all regulatory requirements for informed consent. The written informed 
consent must be obtained from the patient prior to initiating treatment. The following criteria 
apply to all patients enrolled onto the study unless otherwise specified. 
 
 
3.1  Inclusion Criteria 
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1. Patients must have histologic proof of active AML at time of enrollment. 
 
Phase I and II portion: Subjects of any age with untreated AML, if not candidates for standard 
induction chemotherapy or with poor risk AML (i.e. preceding MDS, myeloproliferative 
syndromes, leukemia due to cytotoxic chemotherapy for another condition, adverse cytogenetics 
or complex karyotype), or any subjects > 70 years of age with untreated AML. Acute 
promyelocytic leukemia (FAB M3) is excluded 
 
2. Allowed prior treatments:  
 

Please note: prior intensive induction therapy for acute leukemia was allowed only in the 
phase I portion of this study, which closed to accrual on 12/20/12. 
 
Phase I portion only: Patients of any age who have received no more than one prior attempt at 
induction chemotherapy (and may have received treatment consolidation), must have 
recovered from acute toxicities of therapy and be > 4 weeks from last dose of cytotoxic 
treatment.  Patients who have received prior autologous or allogeneic stem cell transplantation 
are not eligible. Patients may have received 1 or 2 cycles of cytarabine-based therapy as 
attempted induction. 
 
Phase II portion: Patients must not have received any prior intensive induction therapy 
for AML.  
 
Intensive induction includes standard induction chemotherapy such as 7 & 3, high dose 
cytarabine, mitoxantrone-etoposide, low-dose subcutaneous cytarabine.  
 
Allowed “non-intensive” prior treatments for pre-existing hematologic conditions (i.e., MDS, 
CMML) will include: hydroxyurea, thalidomide, hematopoietic growth factors, Zarnestra, 
Lenolidomide, arsenic, Imatinib, and corticosteroids, SAHA inhibitors.   Hydroxyurea is 
allowed up to 24 hours before initiating treatment and to control blood counts during the first 
cycle of chemotherapy after azacitidine has completed.  A minimum of 4 weeks must have 
elapsed since the administration of thalidomide, Zarnestra, Revlimid, arsenic, SAHA 
inhibitors, or any investigational medication.  A minimum of five days must have elapsed 
since the administration of growth factors.  
 
Prior cytotoxic chemotherapy for another condition treated with curative intent is allowed 
provided at least 18 months has elapsed between last treatment and enrollment on protocol.  

 
3.  ECOG performance status 0-2 
 
4.  AST/ ALT ≤ 1.5 times the upper limits of normal 
 
5.  Serum bilirubin ≤ 1.5x upper limit of normal 
6.  Creatinine ≤ 1.5x upper limit of normal 
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7.  No exclusion for blood counts.  However, at the time of treatment initiation, WBC should be 
< 30,000/L (can be controlled with hydroxyurea). 

8.   Life expectancy without treatment of at least 12 weeks. 
 
9.  Patients with and without FLT3 mutations will be eligible to participate. 
 
10.  Patients must have the ability and willingness to sign a written informed consent document. 
 
3.2 Exclusion Criteria 
 
1. Acute promyelocytic leukemia (FAB M3) 
 
2. Prior autologous or allogeneic stem cell transplant 
 
3. Prior azacitidine, decitabine, or midostaurin 
 
4. Patients with known impairment of gastrointestinal (GI) function or GI disease that may 

significantly alter the absorption of midostaurin.  Patients with gastric bypass surgery are 
excluded. 
 

5. Patients with any other known active cancer (except carcinoma in-situ), concurrent severe 
and/or uncontrolled medical condition (e.g. uncontrolled diabetes, pulmonary, chronic renal 
disease, active uncontrolled infection). 

 
6. Cardiovascular Criteria will exclude a patient from participation in the study will include: 
 Screening ECG with a QTc > 450 msec  

 Patients with congenital long QT syndrome 

 History or presence of sustained ventricular tachycardia 

 Any history of ventricular fibrillation or torsades de pointes 

 Bradycardia defined as HR. < 50 bpm 

 Right bundle branch block + left anterior hemiblock (bifascicular block) 

 Patients with myocardial infarction or unstable angina < 6 months prior to starting study 
drug 

 CHF NY Heart Association class III or IV 

 Patients with an ejection fraction < 45% assessed by MUGA or ECHO scan within 14 
days of Day 1. 

 Poorly controlled hypertension 
 
7. Known allergy or hypersensitivity to azacitidine, mannitol, or midostaurin  
 
8. Active or suspicion of  CNS leukemia 
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9. Patients with HIV disease or active viral hepatitis. 
 
10.  Patients with hepatitis B. 

 

11. Patients with an abnormal chest X-ray and/or any pulmonary infiltrate including those 
suspected to be of infectious origin.  In particular, patients with resolution of clinical 
symptoms of pulmonary infection but with residual pulmonary infiltrates on chest x-ray are 
not eligible until pulmonary infiltrates have completely resolved.  

 
12. Pregnant or lactating women. 

 
13. Prohibited medications:  PKC412 and its two major metabolites may have a potential of 

drug-drug interactions with P-gp substrates and CYP3A4 inhibitors, and inducers. An 
increased anticoagulant effect has been noted in patients treated with warfarin and 
midostaurin.  See sections 5.2.2  

 
14. Patients who have received any investigational agent within 30 days prior to Day 1. 

 
15. Women of child-bearing potential, defined as all women physiologically capable of 

becoming pregnant, unless they are using highly effective methods of contraception during 
dosing and for 3 months of midostaurin medication. Highly effective contraception methods 
include:  
 Total abstinence (when this is in line with the preferred and usual lifestyle of the subject. 

Periodic abstinence (e.g., calendar, ovulation, symptothermal, post-ovulation methods) 
and withdrawal are not acceptable methods of contraception  

 Female sterilization (have had surgical bilateral oophorectomy with or without 
hysterectomy) or tubal ligation at least six weeks before taking study treatment. In case 
of oophorectomy alone, only when the reproductive status of the woman has been 
confirmed by follow up hormone level assessment  

 Male sterilization (at least 6 months prior to screening). For female subjects on the study 
the vasectomized male partner should be the sole partner for that subject.  

 Combination of any two of the following (a+b or a+c, or b+c):  
a. Use of oral, injected or implanted hormonal methods of contraception or other forms 

of hormonal contraception that have comparable efficacy (failure rate <1%), for 
example hormone vaginal ring or transdermal hormone contraception.  

b. Placement of an intrauterine device (IUD) or intrauterine system (IUS)  
c. Barrier methods of contraception: Condom or Occlusive cap (diaphragm or 

cervical/vault caps) with spermicidal foam/gel/film/cream/vaginal suppository  
 
In case of use of oral contraception women should have been stable on the same pill for a 
minimum of 3 months before taking study treatment 
 
Sexually active males unless they use a condom during intercourse while taking drug and for 5 
months after stopping midostaurin medication. They should not father a child in this period. A 
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condom is required to be used also by vasectomized men in order to prevent delivery of the drug 
via seminal fluid. 
 
4.0 REGISTRATION PROCEDURES  
To enter eligible patients on study, contact the study coordinator at the Cancer Center Clinical 
Trials Unit.  All patients enrolled on study will be entered into the Oncore database. 
 
5.0 TREATMENT PLAN  
Phase I 
Patients will be enrolled on the Phase I of this study in cohorts of 3 patients using standard 3 + 3 
design.  Azacitidine will be administered at a fixed dose of 75 mg/m2 daily for 7 days for a 30 
minute intravenous infusion.  Midostaurin (PKC 412) will be increased in cohorts of 3 patients  
from 25 mg po bid up to a dose of 75 mg po bid (dose levels 1,2 and 3)on days 8-21 of each 
treatment cycle.   If dose limiting toxicity is observed at the first dose level, the dose of 
midostaurin will be de-escalated to dose level 0, if DLT is observed on dose level 2, the next 
cohort will be enrolled at level 1a and if DLT is observed on dose level 3, the next cohort will be 
enrolled at 2a. A total of 9 patients must be treated at the maximum tolerated dose (MTD) or 
recommended phase II dose. 
 
Phase II 
A total of 17 previously untreated patients (including appropriate patients from the phase I 
portion treated at MTD) will be enrolled at the MTD of 75 mg po bid days 8-21 of midostaurin 
with azacitidine 75 mg/m2 intravenously days 1-7.   If there are at least 3 responses, 15 
additional patients will be enrolled.  
 
Replacement of Subjects 
All subjects who have received at least one dose of study agent, but have discontinued study 
agent prior to the first scheduled response assessment (Cycle 2, Week 4) are evaluable for 
toxicity, but are not evaluable for study response/endpoints. 
 
Therefore, subjects who are not evaluable for study response/endpoints may be replaced.  
However, patients with progressive disease will be considered evaluable after they have received 
the initial dose of protocol treatment. 
 
5.1  Treatment Description and Details 
Phase I portion: Dose levels will be as outlined in the table below.  The first cohort of patients 
will receive midostaurin at a dose of 25 mg po bid on days 8-21 of treatment (Dose level 1).  
Azacitidine will be administered at a dose of 75 mg/m2/day by intravenous infusion over 10-20 
minutes for 7 consecutive days after pre-medication with antiemetics such as serotonin 
inhibitors. It is recommended that patients receive prophylactic oral antiemetics such as 
ondansetron or granisetron either orally or intravenously 1-2 hours before each dose of 
midostaurin. 
 
 
Dose Level Azacitidine (days 1-7) Midostaurin (days 8-21) 
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-1 75 mg/m2 iv  X 7 days  25 mg every other day 
0 75 mg/m2 iv X 7 days 25 mg daily 
1 75 mg/m2 iv X 7 days 25 mg po bid 
1a 75 mg/m2 iv X 7 days 50 mg po q am, 25 mg 

po q pm 
2 75 mg/m2 iv X 7 days 50 mg po bid 
2a 75 mg/m2 iv X 7 days 75 mg po q am, 50 mg 

po  q pm 
3 75 mg/m2 iv X 7 days 75 mg po bid 

 
Cycles will be repeated every 28 days providing that the patient has recovered from non-
hematologic toxicities of grade 2 or greater and does not have evidence of disease progression.  
Patients with infectious complications, who are clinically stable on antibiotics may proceed with 
the next course of treatment.  A bone marrow aspirate will be done between days 22-27 after the 
second and fourth cycle of azacitidine to determine clinical response.  Hematologic response will 
be assessed on day 1 of each cycle of azacitidine. Erythroid or myeloid hematopoietic growth 
factors may be used at the discretion of the treating physician after the first cycle of 
chemotherapy, however myeloid growth factors should not be given within 3 days of beginning 
azacitidine and during azacitidine treatment. Up to 4 consecutive courses of treatment may be 
given as induction.  Patients with evidence of treatment failure or relapse will be taken off study 
(see definitions section 6.0).   
 
Treatment response will be assessed after cycle 2 and 4. Cycle 4 patients will be observed for up 
to 4 additional weeks to allow for ANC recovery > 500/l before receiving any additional 
cycles. If ANC remains < 500/l or there are circulating blasts, patients will be taken off study. 
 
Patients who achieve a complete or partial response or clinical benefit will be eligible to 
continue to receive additional consolidation courses of treatment every 4 or more weeks for an 
additional 4 cycles with treatments delayed to allow for hematopoietic recovery defined as ANC 
> 500/l and resolution of non-hematologic toxicities to grade <1 except for alopecia.  
 
Patients who continue to demonstrate clinical benefit after completing induction and 
consolidation courses will be eligible to receive additional therapy according to treating 
physician’s discretion.  

 
5.2 Treatment Delays and Dose Reductions/Modifications 
Dose modifications: 
Treatment may be delayed for up to 2 weeks to allow for recovery from non-hematologic 
toxicities to grade 1 or less.  Dose modifications for hematologic toxicities are described in table 
below. 
 
5.2.1 Dose modifications for azacitidine:   
 
Hematologic toxicity: For patients with ANC > 500/ µl at baseline, dose modifications will be 
according to the table below.   Recovery is defined as neutrophil count > 500/ul if neutrophils 
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nadir is below 500/ul: 
 
Recovery Day  Number 
(numbered from first day of 
treatment cycle 

Action 1 Action 2: Hematologic 
toxicity after 1st dose 
reduction 

< day 36 No dose reduction No dose reduction 
> day 36 Give 80% daily dose of 

azacitidine 
Give 60% daily dose of 
azacitidine 
 

> 42 Procure bone marrow aspirate 
and biopsy. If persistent 
disease, proceed without dose 
reduction.  If hypoplastic, 
allow two additional weeks for 
recovery.  If recovery 
achieved, restart at 60% 
original dose.  If inadequate 
recovery, end treatment. 

End protocol treatment. 

 
For patients with ANC < 500/ µl at baseline (regardless of platelet counts) azacitidine will be 
given at full dose every 28 days for a total of 4 cycles regardless of blood counts.  Patients will 
be observed for up to an additional 4 weeks for hematopoietic recovery.  If ANC remains < 500/ 
µl or there are circulating blasts patient will end protocol treatment.    
 
For treatment cycles 5 through 8  patients who have achieved hematologic response (HI, PR, or 
CR) who develop significant nadirs during subsequent treatment cycles, but recover uneventfully 
without complications  (ie neutropenic fever) will not be dose reduced.  However, if such 
patients develop complications during blood count nadir (ie neutropenic fever) they will received 
subsequent cycles at 80% daily dose.  If subsequent cycles are associated with further 
complications during count nadirs, further cycles will be given at 60% dose.  If further cycles 
continue to be associated with complications, patients will discontinue protocol treatment. 
 
Non-hematologic toxicity: The principal non-hematologic toxicities of azacitidine are nausea, 
emesis, diarrhea, and renal tubular dysfunction. 
 
Treatment may be delayed for up to 2 weeks to allow for recovery from non-hematologic 
toxicities to grade 1 or less. Doses of 5-azacitidine will be adjusted for grade 3 or higher non-
hematologic toxicities (nausea, vomiting, electrolyte abnormalities, infections excluded).  In 
addition,   for all other grade 3 or higher non-hematologic toxicities, treatment will be restarted 
at 80% daily dose.  If there is a second episode of grade 3 or higher non-hematologic toxicity 
treatment will be given at 60% original dose).  If the patient continues to experience grade 3 non-
hematologic toxicity, the patient will discontinue protocol treatment.   
 
 
Dosage Adjustment Based on Renal Function and Serum Electrolytes:  
Renal tubular dysfunction occurs infrequently during azacitidine therapy. If these electrolyte 
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abnormalities cannot be easily managed ie with oral bicarbonate, the dosage should be reduced 
by 50% on the next course.  Similarly, if unexplained elevations of serum creatinine to grade 2 
or higher occur the next cycle should be delayed until values return to normal or baseline and the 
dose should be reduced by 50% on the next treatment course. 
 
5.2.2 Dose modifications for Midostaurin  
The most common toxicities of midostaurin include diarrhea, nausea, anorexia, anemia, 
leucopenia, and elevated liver function tests.  Pulmonary edema has also been observed.  See 
section 8.1 for a more complete list. There will be no dose modifications for hematologic 
toxicities or grade <3 nausea, vomiting, electrolytes or infectious complications).  For all other 
grade 3 or higher non-hematologic toxicities, considered at least possibly related to 
midostaurin, midostaurin will be interrupted until toxicity resolves to < grade 1. Midostaurin will 
be discontinued for any pulmonary toxicity of grade 2 or higher until infiltrate resolves. Missed 
doses of midostaurin will not be made up. 
 
QTc will be checked at Day 8 of each cycle. 
 
For QTc interval > 450 and < 470 msec: check magnesium and potassium levels and correct 
any abnormalities. If possible, stop any medications that may prolong the QTc interval. 
Continue midostaurin at current dose.  
 
For QTc interval > 470 and ≤ 500 msec, check magnesium and potassium levels and correct 
any abnormalities. If possible, stop any medications that may prolong the QTc interval. 
Decrease midostaurin to 50 mg po bid until QTc interval improves to < 470 msec, then increase 
dose to 75 mg po BID at the next cycle.  If QTc increases to > 470msec again, decrease 
midostaurin to 50 mg po BID for all subsequent cycles providing the QTc remains <470.   
 
If QTc remains >470 and < 500 at the reduced dose of 50 mg po BID, reduce the dose to 25 mg 
po BID.  If QTc remains > 470, discontinue midostaurin.  If QTc improves to < 470, increase 
the dose to 50 mg po BID at the next cycle.  If the QTc increases to > 470, decrease the dose to 
25 mg po BID.  If QTc remains >470, discontinue midostaurin.  If  QTc remains < 470 keep the 
dose at 25 mg po BID for all subsequent cycles provided the QTc stays < 470. 
 
For QTc interval > 500 msec, check magnesium and potassium levels and correct any 
abnormalities. Interrupt midostaurin and if possible any medications that may prolong the QTc 
interval. If QTc is not improved, i.e. it remains ≥ 470 msec after holding midostaurin for as long 
as 3 weeks prior to start of the next cycle, discontinue midostaurin. If QTc improves to < 470 
msec within 3 weeks, resume at the previous dose. If QTc improves to >470 and < 500, follow 
the dosing schedule above.  Any missed doses of midostaurin will not be made up.  
 
Please see Midostaurin Dose Reduction Flowchart on the following page.



   

  CASE 1908 V20 dated 06/25/2015 
   

17 

 
MIDOSTAURIN DOSE REDUCTION FLOWCHART 

 
QTc is checked on Day 8 of each Cycle 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

QTc 
470 - 500 

Reduce dose to 50 mg BID* 

QTC <470 QTc >470 

↑ 75 mg BID 
next cycle 

↓ 25 mg BID 

QTc >470 

75 mg BID ↓ 50 mg BID  

QTc <470 

QTc >470 

Discontinue 
Midostaurin 

25 mg BID  

↑ 50 mg BID 
next cycle 

QTc < 470 

QTc >470 QTc < 470 

50 mg BID  
50 mg BID all 
subsequent 

cycles** 

QTc >470 QTc < 470 

Discontinue 
Midostaurin 

25 mg BID all 
subsequent 

cycles** 

QTc < 470 
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* check magnesium and potassium levels and correct any abnormalities. If possible, stop any 
medications that may prolong the QTc interval. 
 
**Provided QTc <470. 
 
CYP3A4 Mediated Drug Interactions 
Midostaurin is primarily metabolized by CYP3A4; therefore the use of concomitant medications 
known to inhibit or induce CYP3A4 will likely interact with midostaurin. The recommendation 
is to avoid the co-administration of a strong CYP3A4 inhibitor or a strong or moderate CYP3A4 
inducer with midostaurin unless no alternative is available for such a drug if felt to be absolutely 
necessary for the patient. 

 
Midostaurin as a perpetrator of CYP3A4 mediated DDIs: 
Midostaurin showed neither CYP3A4 inhibition nor CYP3A4 induction in vivo, in contrast to in 
vitro studies conducted in human liver microsomes (where midostaurin inhibited and induced the 
CYP3A4 isoenzyme). Therefore, midostaurin is not expected to affect the pharmacokinetics of 
CYP3A4 substrates. 

 
Midostaurin as a substrate of CYP3A4 mediated DDIs: 
Midosaturin showed to be a sensitive substrate of CYP3A4 in vivo, in line with in vitro studies 
in human liver microsomes. This indicates, that the pharmacokinetics of midostaurin may be 
influenced by drugs that are inducers or inhibitors. 

 

QTc 
   >500 

Stop Midostaurin for 
up to 3 weeks* 

Does not 
Resolve 

Discontinue 
Midostaurin 

QTc  ≤ 470 msec within 3 
weeks, resume at the 
previous dose. 
 

QTc  470 – 500 msec 
within 3 weeks, follow 

dosing schedule above. 
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Preclinical investigations demonstrated that midostaurin is an inhibitor P-gp though not a 
good substrate. The interaction between midostaurin and P-gp substrate, daunorubicin was 
studied in the study [CPKC412A2106]. The pharmacokinetic of daunorubicin did not show 
any notable modification when coadministered with midostaurin. 

 
Interactions with moderate and strong inducers of Cytochrome P4503A4 
In a healthy volunteer drug-drug interaction study where midostaurin was co-administrated with 
the potent CYP450 3A4 inducer rifampicin the Cmax and AUC of midostaurin decreased by 
73% and 94%, respectively. To avoid sub-therapeutic exposure to midostaurin, moderate or 
potent CYP450 3A4 inducers should not be coadministered. 
 
CYP3A4 strong inducers: avasimibe, carbamazepine, mitotane, phenobarbital, phenytoin, 
rifabutin, rifampin (rifampicin), St. John's wort (hypericum perforatum); Moderate inducers: 
bosentan, efavirenz, etravirine, genistein, modafinil, nafcillin, ritonavir, talviraline,thioridazine, 
tipranavir. 

 
Caution should be exercised in patients receiving moderate inhibitors of cytochrome P4503A4, 
and patients should be monitored for midostaurin toxicities. A list of moderate CYP3A4 
inhibitors can be found in http://medicine.iupui.edu/flockhart/table.htm .  
 
Interactions with strong inhibitors of Cytochrome P4503A4 
In a healthy volunteer drug-drug interaction study where midostaurin was co-administrated with 
the potent CYP450 3A4 inhibitor ketoconazole the exposure of midostaurin increased by 10-
fold. Treatment with strong CYP450 3A4 inhibitors such as ketoconazole, itraconazole, 
voriconazole or posaconazole should be avoided and alternative therapeutics which do not 
strongly inhibit CYP450 3A4 activity should be considered. If such therapeutic alternatives are 
not available midostaurin treatment should be temporarily interrupted. If the strong CYP3A4 
inhibitor is discontinued, approximately 2 to 3 days should elapse before restarting the 
midostaurin dose at the dose prior to initiation of the strong CYP3A4 inhibitor. 

 
CYP3A4 strong inhibitors: clarithromycin, telithromycin, troleandomycin, indinavir, lopinavir, 
nelfinavir, ritonavir, saquinavir, tipranavir, itraconazole, ketoconazole, posaconazole, 
voriconazole, boceprevir, telaprevir, cobicistat, conivaptan, nefazodone. 
 
5.2.3 Duration of therapy  
In the absence of treatment delays due to adverse events, treatment may continue for a maximum 
of 4 cycles during the induction phase and a maximum of 4 cycles during the consolidation 
phase.   If patient continues to show a clinical benefit, additional courses of therapy could be 
given at discretion of treating physician.  
 
Treatment will be discontinued under the following circumstances: 
 

o Evidence of  treatment failure or recurrence  at any time (increased blasts in blood 
or bone marrow) (See section 6):  

o Treatment delay of 2 weeks or greater 
o Intercurrent illness that prevents further administration of treatment 
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o Unacceptable adverse event(s) 
o Patient decides to withdraw from the study or is noncompliant. 
o Patient requires any medication that is excluded due to severe interactions with 

CYP3A4 or cytochrome P450 system (see section 3.2.10) 
o General or specific changes in the patient's condition render the patient 

unacceptable for further treatment in the judgment of the investigator 
o The study is discontinued by FDA or sponsor 

 
Interruption or discontinuation of treatment 
A genuine effort should be made to determine the reason(s) why a patient fails to return for the 
necessary visits or is discontinued from the trial. Information regarding the reason for not 
completing the trial will be recorded on the appropriate case report forms. 
 
Patients who become pregnant during the trial must be withdrawn from the study.  
 
All patients should be followed for serious adverse events occurring within 28 days following 
the last dose of midostaurin. 
 
Good Medical Practice 
 

 Subjects should not receive other anti-cancer therapy (cytotoxic, biologic, radiation, or 
hormones other than for replacement) while on treatment in this study. 
 

 Other anti-cancer therapy should not be given until disease progression (as per clinical 
practice standards at the study site), unmanageable toxicity, or no further clinical benefit 
occurs which requires permanent discontinuation of study drugs.   
 

 Subjects should not receive any other investigational medication(s) from within 28 days 
prior to the first dose of protocol treatment until 14 days after the last dose of 
Midostaurin or when post-treatment blood draws are completed, whichever is earlier. 

 
5.3 Determination of MTD. 
Patients will be entered in cohorts of three per dose level. The MTD will be determined based on 
toxicities from the first course of treatment. Patients enrolled in a given dose level must have 
been observed for a minimum of 28 days from the start of the first cycle of chemotherapy 
without occurrence of dose-limiting toxicity (DLT) before subsequently enrolled patients can be 
treated at the next higher dose level. If DLT is observed in 1 of the initial 3 patients enrolled in a 
dose level, then another three patients must be enrolled at the same level before dose escalation 
can proceed.  If no further DLT is observed then subsequently enrolled patients may be treated at 
the next higher dose level.  However, if DLT is observed again in the subsequent three patients 
enrolled in a given dose level or in 2 of 3 patients at a given dose level, the previous dose level 
will be considered the MTD.  Six patients must be treated at the maximum tolerated dose (MTD) 
or recommended phase II dose.  At least 3 additional patients will be treated at the MTD 
(minimum 9 patients) once this dose has been determined before moving to phase II. Deaths 
occurring during treatment with midostaurin and azacitidine will be classified into 2 categories: 1) 
disease-related; for example due to leukostasis, or progressive leukemia 2) all others causes.   Any 
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patient death within the first 4 weeks of treatment which is disease-related or any patient who 
initiates alternative anti-leukemia treatment within the first 28 days will require substitution of 
an additional patient at the current dose level. Treatment-related deaths (category 2 above) will 
be considered a dose-limiting toxicity and the dose escalation schema will be modified as outlined 
above. 
 
Definition of Dose Limiting Toxicity 
Dose limiting toxicities will include grade 3 or worse non-hematologic toxicity with the 
following exceptions:  Dose limiting hepatotoxicity will be define as grade 3 ALT, AST, or 
bilirubinemia of greater than 7 days in duration.  Grade 4 or higher hepatotoxicity will be dose-
limiting.  Dose-limiting gastrointestinal toxicities will be defined as grade 4 stomatitis or 
diarrhea that does not resolve to ≤ grade 2 by day 28 of treatment.  Infectious complications and 
electrolyte abnormalities of any grade will not be considered dose-limiting.  
 
Prolonged myelosuppression defined as failure to achieve an absolute neutrophil count > 500/ul 
and unsupported platelet count > 20,000/ul in the absence of residual leukemia 42 days or more 
from the start of therapy and not due to use of additional antileukemia agents before day 42 (48). 
 
Dose escalation will proceed according to the following scheme.   DLTs are defined above.    
 
 

Number of Patients with 
DLT 

at a Given Dose Level 

 
Escalation Decision Rule 

 
0 out of 3 

 
Enter 3 patients at the next dose level 

 
> 2 

 
Dose escalation will be stopped.  This dose level will be declared the maximally 
administered dose (highest dose administered).  Three (3) additional patients 
will be entered at the next lowest dose level if only 3 patients were treated 
previously at that dose. 

 
1 out of 3 

 
Enter at least 3 more patients at this dose level. 
If 0 of these 3 patients experience DLT, proceed to the next dose level. 
If 1 or more of this group suffer DLT, then dose escalation is stopped, and this 
dose is declared the maximally administered dose.  Three (3) additional patients 
will be entered at the next lowest dose level if only 3 patients were treated 
previously at that dose. 

 
<1 out of 6 at highest dose 
level below the maximally 

administered dose 

 
This is generally the recommended phase 2 dose.  At least 6 patients must be 
entered at the recommended phase 2 dose. 
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5.4 Supportive Care 
Venous Access – Central venous access is required before initiating therapy.  Prophylactic 
antimicrobial therapy and treatment of neutropenic fevers should be managed as per local 
institutional guidelines.  Due to interaction of Midostaurin with drugs metabolized through CYP3A4 
cytochrome P450 system the antibiotics specified in section 5.2.2 should be avoided where 
possible:  
 
Prevention of tumor lysis syndrome: 
Whenever possible, the leukocyte count should be lowered to < 30,000/l using leukopheresis, 
hydroxyurea, or corticosteroids before treatment initiation. All patients should receive 
allopurinol for tumor lysis prevention for at least the first 7 days of treatment.  Other tumor lysis 
measures can be initiated as clinically indicated. Patients should be given intravenous or oral 
hydration of > 100 ml/hour beginning 24 hours before treatment during the first 5 days of the 
first cycle of treatment.  
 
Antibiotics- It is strongly suggested that patients receive antiviral prophylaxis with agents such 
as acyclovir. Prophylactic antibacterial antibiotics can be given at the discretion of the treating 
physician.  Azole antifungal drugs (fluconazole) may be used at doses ≤ 200mg daily in patients 
taking midostaurin.   
   
Growth factors - Patients may receive hematopoietic growth factor support with filgrastim days 8 
until blood count recovery for the second and subsequent cycles according to the treating physician.  
 
Mucosal evaluation and care, management of diarrhea, pneumonitis, nutritional support and blood 
product support should be given per institutional guidelines. 
 
Pulmonary Toxicity:  Serious pulmonary toxicity has been observed in patients receiving 
midostaurin. CXR will be obtained at baseline and subsequently as clinically indicated. If pulmonary 
infiltrates appear on x-rays or if respiratory insufficiency develops pulmonary, cardiac and 
infectious disease workup should be pursued in order to determine the origin of the respiratory 
event(s). The latter will be classified as follows: infectious (bacterial, fungal), noninfectious (e.g. 
cardiac) or cause undetermined. Depending on the nature of the event response to treatment and 
outcome will be recorded. In certain cases pulmonary and/or infectious disease consult may be 
obtained, as clinically indicated. 
 
Anti-emetics: Prophylaxis should be used for the prevention of nausea and vomiting. It is 
recommended that all patients receive prophylactic Zofran® (ondansetron hydrochloride) one 8 
mg capsule (or IV), 1-2 hours prior to each dose of  midostaurin as per the investigator. 
Alternatively, patients may receive Kytril® (ganisetron) 10mcg/kg administered intravenously, 1-
2 hours prior to each dose of  midostaurin. Patients may be given Zofran® or Kytril® up to 3 
times a day.  Patients who suffer from severe nausea and/or vomiting, should be withheld from 
treatment and only restart if recovery occurs. Other antiemetics such as metoclopramide, 
methotrimeprazine, cyclizine, prochlorperazine, or tropisetron may be used at the discretion of 
the investigator.  
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5.5 Laboratory Correlative Studies (to be done at MTD in both phase I extension and 
phase II) 
 
Baseline Flt3 studies.   
 
Pretreatment bone marrow aspirates or blood [(3 ml in EDTA tube (purple top)] will be analyzed 
according to local institution guidelines to determine whether blasts contain wild type Flt3, ITD, 
or Flt 3 mutations.  Flt3 studies performed prior to study entry may also be used for documenting 
Flt3 status. 
 
5.5.1 Pharmacokinetic studies (to be done at both UH and WVU):  
Patients should take their daily dose of Midostaurin at approximately the same time each day. 
Each daily dose should be given with a glass of water and food. Patients should be instructed to 
swallow capsules whole and not to chew capsules. 
 
If vomiting occurs during the course of treatment, no re-dosing of the patient is allowed before 
the next scheduled dose.  The occurrence and frequency of any vomiting must be noted in the 
adverse event section of the CRF and the exact time of all episodes of vomiting on the day when 
blood is taken for PK must also be noted. 
 
Based on FDA Drug Approval Summary and Product Information for azacitidine, azacitidine is 
unlikely to be a substrate either an inhibitor or an inducer of CYP enzymes. The elimination 
half-life of azacitidine is also relatively short. Thus pharmacokinetic interactions between PKC 
and azacitidine via CYP system would not be expected. Whether there is a potential 
pharmacokinetic interaction between these two drugs with protein binding replacement 
mechanism (PKC and its metabolites are highly bound to protein, and could potentially replace 
other drugs with lower protein binding) is uncertain. However, if a protein binding replacement 
occurs (eg. the long-lasting metabolite replaces azacitidine), this is unlikely to affect the clinical 
effects of azacitidine since the total plasma concentration of azacitidine would be decreased, but 
its free concentration would remain the same. 
 
Trough pharmacokinetic samples will be obtained before midostaurin dosing on days 8, 15, and 
21 of the first two treatment cycles. 
 
Midostaurin Pharmacokinetic Sample Collection, Handling and Processing 

 
Concentrations of unchanged midostaurin and its major metabolites, CGP52421 and CGP62221 
in plasma samples will be determined using a validated liquid chromatography / mass 
spectrometry method.  Pharmacokinetic samples will be analyzed by a vendor designated by 
Novartis.   

1. Collect 4-mL of whole blood in a pre-cooled (ice-bath) heparinized tube. 
2. Mix the blood with the anticoagulant immediately to prevent clotting by slowly 

inverting the tube several times (8-10 times) and immediately placing in the ice bath. 
3. Blood and plasma have to be protected from light (by using brown tubes/vials or 

wrapping the tubes/vials in aluminum foil).  
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4. Within 30 minutes of the sample draw, centrifuge for 10 minutes at 2000x g (4°C) to 
separate blood cells and platelets from the plasma sample. 

5. Following centrifugation, the upper plasma sample will be split into two aliquots of 
600ml (Aliquot I and Aliquot II) and transferred by pipette into two polypropylene, 
cryogenic freezing vials (screw-cap tube, Sarstedt # 72.693 or equivalent with out a 
skirted base).  At the time of shipment, only one aliquot of sample (e.g. Aliquot I) 
from each collection will be shipped to the analytical site for analysis. The remaining 
sample (e.g. Aliquot II) will be kept frozen and stored at the investigative site as a 
back-up sample. 

6. Freeze samples at -20 oC until shipping for analysis. 
7. Sample containing vials would be labeled with labels appropriate for frozen samples 

(-20 oC) with the following code:  
 

P K C _ _ _ _ _ C _ _ d _ _ hr _ _ A _ 
* * ~ ~ ~ ! ! + +  ^ ^ # 

 
* *  2 digit Novartis study # , this study is 09 
~ ~  3 letter patient initials  
! !  2 digits for Cycle # immediately after the letter “C”  
+ +  2 digit for day of collection preceded by letter “d”  
^ ^   Only to be provided if applicable, 2 digits for time point for                    
the sample followed by letters “hr”  
 #  1 digit for aliquot number.  Label with 1 or 2 depending on the 
aliquot.  
 
EXAMPLE 1: Sample labels for trough sample collected on day 15 Cycle 
7 from Patient XYZ on Novartis study # CPKC412AUS04T would be 
labeled as 04XYZC07d15A1 and 04XYZC07d15A2.  
 
EXAMPLE 2: Sample labels for 2hr post – dose day 8 Cycle 1 sample on 
Patient DEF on Novartis study # CPKC412AUS03T would be labeled as 
03DEFC01d08hr02A1 and 03DEFC01d08hr02A2.  
 
EXAMPLE 3: Sample labels for pre – dose day 8 Cycle 1 sample on 
Patient GHJ on Novartis study # CPKC412AUS02T would be labeled as 
02GHJC01d08hr00A1 and 02GHJC01d08hr00A1.  

 
8. Samples should be batched every 6 months and sent to the PK lab for analysis.  

Please refer to the Midostaurin PK manual for shipping instructions. 
9. Shipments will be sent using a courier contracted with Novartis for International 

shipping.  Advise the courier of the shipment’s contents (human biological 
specimens) and label appropriately.  The box must be marked “dangerous goods” 
because of the dry ice.  The carrier must be asked to store the parcel(s) in a freezer if 
shipment is delayed and to replace consumed dry ice before continued transport.  
“CPKC412AUS04T” should be written on the face of the box. 
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5.5.2 Pharmacodynamic Analysis of Real Time Signaling in Bone Marrow and peripheral 
blood during treatment (laboratory of James Jaccoberger, PhD, Case Western 
Reserve University): 

 
(to be done at UH only):  
 
The purpose of these correlative studies is to assess target inhibitions by midostaurin plus 
azacytidine by measuring downstream pathway activities in bone marrow and peripheral blood 
cells from patients with acute myelogenous leukemia.  
 
5.5.2.1 Background  

 
Midostaurin is a member of a class of protein kinase C inhibitors (see section 1.0, 3rd 
paragraph). The first set of proposed assays will include measuring the phosphorylation 
status of substrates downstream from the Flt3 tyrosine kinase receptor (1).  Protein kinase C 
associates with activated Flt3 and resultant inhibition of protein kinase C should have an 
effect on downstream Flt3 signaling.  In contrast, stimulation of protein kinase C should 
result in phosphorylation of these same epitopes (2).  
 
Azacitidine is the first drug approved by the FDA for the treatment of high grade 
myelodysplastic syndrome that appears to work through modification of the methylation 
profile  of genes important in the pathogenesis of myeloid malignancies (see section 1.0, 2nd 
and 3rd paragraphs).  Histone H3 methylation at lysine 27 (H3K27me) is strongly associated 
with transcriptional silencing (4). EZH2 specifically trimethylates H3K27 (5). UTX is a 
histone H3K27 demethylase that acts at the promoters of retinoblastoma (RB)-binding pro-
teins and functions as a tumor suppressor (6, 7). The balance of EZH2 and UTX function are 
important in maintaining H3K27me and thus, genomic silencing. Both EZH2 and UTX are 
frequently mutated in myeloid malignancies (8-10). It is also apparent that histone 
modification and DNA methylation leading to transcriptional silencing are not independent 
pathways. EZH2, in the context of polycomb repressive complexes, directly interacts with 
DNA methyltransferases (DNMTs) in vivo and has been hypothesized to recruit DNMTs to 
specific genomic sites and contribute to the control of CpG island methylation (11). The 
second set of measurements in the proposed assays will be to assess the methylated lysine at 
residue 27 of histone H3, which responds to alterations in the chromatin methylation system, 
which are affected by azacytidine (3). 
 
All of the above measurements will be made in unmanipulated bone marrow or blood 
samples (1) and therefore in the presence of any drug (midostaurin and/or 5-azacitidine).  
Therefore, comparing the levels of pErk, pS6, pStat5, and H3K27me before and during 
treatment may reflect changes in the activity of the kinases and methylases that are 
downstream of protein kinase C and the methylation system that regulates gene silencing. 

 
 
 
5.5.2.2   Rationale for Analysis 
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Protein kinase C (PKC) is active in the Flt3 pathway upstream of Erk, ribosomal S6 (S6), and 
Stat5.  Therefore, drugs that inhibit PKC will lower the cytokine stimulated levels of these 
three substrates.  Azacitidine inhibits DNA methyl transferases but also has an affect on 
histone methylation, apparently due to the inter-relatedness of these two systems of gene 
silencing.  Therefore, treatment with azacitidine is expected to affect the levels of H3K27me. 
 
The levels of pErk, pS6, and pStat5 will be measured by immunofluorescence flow 
cytometry after treatment of samples ex vivo with Flt3 ligand.  We will cover at least two 
points at which the phosphorylation of these three molecular targets is close to maximum 
after stimulation with either SCF or FL (see Section 5.5.2.3).  H3K27me levels will be 
measured using the same approach but will be done in the absence of ex vivo treatment.  
(H2K27me levels change on the order of days after treatment with azacitidine.)  The median 
intensity level of immunofluorescence for each epitope will be quantified and referenced to a 
set of bead standards control for day-to-day instrumental and staining variance.  Within 
single patients, (since samples will have drug "on board"), immunofluorescence levels will 
be compared at baseline (before treatment) and after treatment of each drug. 
 
Additionally, the signaling fluorescence levels of blasts will be compared to the fluorescence 
levels of lymphocytes. (Lymphocytes are unaffected by FL.) 
 
The bone marrow sampling time points for H2K27me measurements will be at the time of 
scheduled regular aspiration for patient evaluation and at the end of cycle 2.  Blood will be 
drawn at the same time.  The purpose is (1) to relate bone marrow and blood responses; (2) 
and to evaluate all patients, even those with low peripheral blast counts after treatment. 
 

5.5.2.3   Correlative Methods  
 
Bone marrow will be evaluated untreated (ie after aspirated from patient), after incubation 
with inhibitor cocktails (U0126 + rapamycin or U0126+rapmycin +midostaurin), and after 
stimulation with Flt3 ligand (FL) or Stem Cell Factor (SCF).  Untreated, inhibited, and 
stimulated samples will be fixed at t=0, 2, 12, and 20 minutes.  The method for treatment, 
fixing, and staining has been published (1). 
 
Samples will be stained for CD34, CD117, CD45, phospho-Erk (pErk), phospho-ribosomal 
S6 (pS6), phospho-Stat5 (pStat5).  A separate untreated sample will be stained for CD34, 
CD117, CD45, and Tri-methyl-lysine 27- histone H3.  The first set of markers will monitor 
signaling from Flt3 and c-Kit, which should fluctuate in response to midostaurin.  The 
second set of markers will monitor global methylation state of histone H3 at lysine 27 and 
should fluctuate with azacytidine treatment. 
 
 
 
Further studies 
Excess samples may be used for assay development/improvement, obtaining additional 
kinetic time points, and gene sequencing.  Excess samples will be frozen in liquid nitrogen 
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for a period of 10 years and may be used for exome sequencing of > .180 genes related to 
signaling and AML genes to look for mutations and correlate with signaling responses. 
 

5.5.2.4 Collection of Specimens 
 
This is an investigational pharmacodynamic study that will be performed on approximately 
20 patients treated at the MTD and Phase II portion of the study at University Hospitals only. 
 
Bone marrow samples will be drawn into one stock 8 mL heparinized (green top) tube at 
room temperature at the following time points:  
 
1.  Pretreatment:  Any time within 2 weeks of start of treatment 
 
2. Cycle 1, Day 9:  24-28 hours after first dose of midostaurin  
 
3.  Cycle 2, Days 22-27  
 
Peripheral blood will be drawn into one stock 8 mL heparinized (green top) tube at room 
temperature at the following 4 time points:  
 
1.  Pretreatment:  Any time within 2 weeks of start of treatment 
 
2.  Cycle 1, Day 9:  24-28 hours after first dose of midostaurin  

 
3.  Cycle 1, Day 15: 2-4 hours after ingestion of 7th dose of midostaurin  
 
4.  Cycle 2, Days 22-27: to be coordinated with bone marrow biopsy 

 
5.5.2.5 Handling of Specimens  

 
TRC personnel will acquire the specimen from the bone marrow acquisition facility and 
transport the specimen at room temperature to the Case Comprehensive Cancer Center 
Cytometry Core Facility Laboratory within 1 hour of acquisition.  
 
Translational Research Core 
ATTN:  Erin Hohler, Manager 
RB&C, Room 693 / Horvitz Tower, Room 7323 
Telephone: 216-844-1369 / 216-844-1921 
Pager: 33471 
Fax: 216-844-1522 
E-mail: erin.hohler@case.edu 
 
 
 
 

5.5.2.6  Analytical Laboratory 
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The specimens will be analyzed in the Case Comprehensive Cancer Center Cytometry Core 
Facility, under the direction of Dr. James Jacobberger. Dr. Jacobberger will provide overall 
guidance on experimental design and interpretation of results. Personnel in the Cytometry 
Core Facility will perform all staining, cytometry and analysis. 
 
Case Comprehensive Cancer Center Cytometry Core Facility 
2103 Cornell Rd, WRB-3517 
Cleveland, OH 44106   
 
Contact: Phil Woost Ph.D. 
Telephone: (216)368-5312 
Email: pgw@case/edu 
Secondary contact: Tammy Stefan 
Telephone: (216)368-5312 
Email: txs52@case.edu 
 

5.5.3 Analysis of in vivo FLT3 inhibition and Flt Ligand levels (to be done at both UH and 
WVU): 

 
5.5.3.1  Background 

 
In patients treated with FLT3 inhibitors, the degree of FLT3 inhibition in vivo has been 
shown to be an important parameter in determining clinical response (68).  In addition, the 
plasma levels of FLT3 ligand (FL) may influence the degree of in vivo inhibition (Sato et al 
2011 Blood 117:3286).  In patients treated with 5-azacitidine and midostaurin, it is 
hypothesized that in vivo FLT3 inhibition, which may be impacted by FL levels, will 
influence clinical responses.  Therefore, we propose to measure in vivo FLT3 inhibition 
using the plasma inhibition assay (PIA) and FL levels in patients enrolled on this trial within 
2 weeks prior to the start of treatment and on day 8 and 15 of each cycle up to the first 4 
cycles.   
 
 

5.5.3.2  Collection of Specimens 
 
We will collect whole blood into an 8 cc heparinized (green top) vacutainer tube at the 
following time points: 
 
Baseline:  Within two weeks prior to start of treatment  
 
Day 8 (before midostaurin dosing) and 15 of each cycle up to the first 4 cycles (therefore, 9 
samples maximum per patient).   
 
The blood will be centrifuged to separate the cellular fraction, and the plasma (3-5 cc per 
sample) will be transferred into a separate tube for frozen storage.  Samples will be shipped 
in batches every month to the laboratory of Dr. Mark Levis at Johns Hopkins: 
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Mark Levis MD PhD 
Johns Hopkins University Hospitals  
Cancer Research Building 1, Room 230 
1650 Orleans Street 
Baltimore, MD 21231 
 
For analysis, frozen plasma will be thawed rapidly, then stored on ice.  For FL levels, 200 
microliters will be used in an ELISA-based assay system (R&D).  For determination of in 
vivo FLT3 inhibition, the remaining plasma will be assayed using a Plasma Inhibitory 
Activity assay for FLT3 by incubating 1 cc plasma with the FLT3/ITD-expressing Molm14 
cell line, then performing immunoblotting for phospho-FLT3 as described (Levis et al 2006 
Blood 108:3477).  The degree of in vivo FLT3 inhibition will be calculated as a percent of 
the baseline (from the baseline sample collected pre-treatment).  Results will be entered into 
a spreadsheet and returned to the study PI when all samples have been analyzed. 

 
5.6 Safety Assessments and Adverse Event Reporting 
 
Safety assessments will consist of monitoring and recording all adverse events and serious 
adverse events, the regular monitoring of hematology, blood chemistry and urine values, regular 
measurement of vital signs and the performance of physical examinations.   Adverse events will 
be assessed and will be graded according to the NCI CTC v4.0. CTC v4.0 can be accessed on the 
Internet at http://ctep.info.nih.gov. All serious adverse events should be reported (using a 
MedWatch form) to the Principal Investigator, the FDA, Data Safety and Toxicity Committee, 
Case Cancer IRB, Novartis, and Celgene as outlined below: 
 
Information about all adverse events, whether volunteered by the patient, discovered by 
questioning, or detected through physical examination, laboratory test or other means, will be 
collected and recorded on the Adverse Event Case Report Form (CRF), and followed as 
appropriate. An adverse event is any undesirable sign, symptom or medical condition occurring 
after starting study treatment, even if the event is not considered to be treatment-related. Study 
treatment includes the drug under evaluation, and any reference or placebo drug (or therapy) 
given during any phase of the trial.  
 
5.6.1 Adverse event (AE) reporting  
 
Adverse event monitoring should continue for at least 28 days following the last dose of study 
drug. All cancer medications/therapies given to a patient within 28 days after the last dose of 
study drug must be recorded on the data forms. 
 
 
Medical conditions/diseases, or cancer related symptoms present before starting study 
treatment are considered adverse events only if they worsen after initiation of study drug.  
 
Adverse clinical events occurring before starting study drug but after signing the informed 
consent form are to be recorded on the Medical History/Current Medical Conditions CRF, and 
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only if the patient goes on to receive study drug. All cancer-related symptoms that have occurred 
in the last 30 days prior to start of study drug must also be recorded on the Medical 
History/Current Medical Conditions CRF. Abnormal laboratory values or test results constitute 
adverse events only if they induce clinical signs or symptoms, or require therapy.   In this case 
they will be recorded on the Adverse Events CRF along with the signs, symptoms or diagnosis 
associated with them. 
 
As far as possible, each adverse event will also be described by: 
1. its duration (start and end dates), 
2. grading of severity grade (mild, moderate, severe), 
3. its relationship to the study drug (suspected/not suspected), 
4.    the action(s) taken. 
  
An AE does not include: 
 
- Medical or surgical procedures (eg, surgery, endoscopy, tooth extraction, transfusion).  The 
condition that leads to the procedure is the adverse event 
 
- Situations where an untoward medical occurrence has not occurred (eg, hospitalization for 
elective surgery, social and/or convenience admissions) 
 
- Overdose of either study drug or concomitant medication without any signs or symptoms 
unless the patient is hospitalized for observation. 

 
The relationship to study drug therapy should be assessed using the following definitions: 
 
Not Related:  Evidence exists that the AE has an etiology other than the study drug (eg, pre-
existing condition, underlying disease, intercurrent illness, or concomitant medication). 

 
Possibly/Probably Related:  A temporal relationship exists between the event onset and 
administration of the study drug.  It cannot be readily explained by the patient’s clinical state, 
intercurrent illness or concomitant therapies.  In case of cessation or reduction of the dose, the 
event abates or resolves and reappears upon rechallenge.  It should be emphasized that 
ineffective treatment should not be considered as causally related in the context of AE reporting.   
 
5.6.2 Serious adverse events reporting 
 
Any serious adverse event occurring after the patient has provided informed consent and until 4 
weeks after the patient has stopped study participation must be reported. This includes the period 
in which the study protocol interferes with the standard medical treatment given to a patient (e.g. 
treatment withdrawal during washout period, change in treatment to a fixed dose of concomitant 
medication).  
 
All serious adverse events should be reported (using a MedWatch form) to the Principal 
Investigator, the Data Safety and Toxicity Committee and the IRB, Novartis, and Celgene as 
outlined below: 
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Information about all serious adverse events will be collected and recorded. A serious adverse 
event is an undesirable sign, symptom or medical condition which: 
 is fatal or life-threatening including grade ¾ nonhematologic toxicities 
 grade 4 neutropenia lasting for a period of greater than 2 weeks 
 results in persistent or significant disability/incapacity 
 constitutes a congenital anomaly/birth defect 
 requires inpatient hospitalization or prolongation of existing hospitalization, unless 

hospitalization is for: 
 routine treatment or monitoring of the studied indication, not associated with any 

deterioration in condition (specify what this includes) 
 elective or pre-planned treatment for a pre-existing condition that is unrelated to the 

indication under study and has not worsened since the start of study drug 
 treatment on an emergency outpatient basis for an event not fulfilling any of the 

definitions of a SAE given above and not resulting in hospital admission 
 social reasons and respite care in the absence of any deterioration in the patient’s general 

condition 
 is medically significant, i.e., defined as an event that jeopardizes the patient or may 

require medical or surgical intervention to prevent one of the outcomes listed above 
 

5.6.2.1  Novartis Instructions for rapid notification of serious adverse events 
 
To ensure patient safety each serious adverse event must also be reported to Novartis within 
24 hours of learning of its occurrence  
 
The principal investigator has the obligation to report all serious adverse events to the FDA, 
IRB, and Novartis Pharmaceuticals Clinical Safety and Epidemiology (CS&E). 
 
In IND studies, all serious adverse events must be reported to the FDA by the investigator as 
required by 21 CFR 312.32.  These reports are to be filed utilizing the form FDA 3500A 
(MedWatch Form).  This includes serious, related, labeled (expected), and serious, related, 
unlabeled (unexpected) adverse experiences.  All deaths during treatment or within 30 days 
following completion of active protocol therapy must be reported within 5 working days. 
 
In addition, any serious adverse event occurring in a patient after providing informed consent, 
while receiving study drug, and until four weeks after stopping study drug must be reported to 
both Novartis and Celgene as follows: 
 
 
 
 
By FAX (1 877 778 9739) to Novartis Pharmaceuticals CS&E Department within 24 hours of 
learning of its occurrence, even if it is not felt to be drug related. It is requested that SAE’s are 
reported to Novartis using the Novartis SAE form.  
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All SAEs will be reported to Celgene Drug Safety in writing using a Celgene SAE form or 
MedWatch 3500A form within 24 hours of first knowledge of the event. A copy will be sent to 
the FDA (if applicable) by the investigative site. The initial report must be as complete as 
possible, including an assessment of the causal relationship between the event and the 
investigational product(s), if available.  Information not available at the time of the initial report 
(e.g., an end date for the adverse event or laboratory values received after the report) must be 
documented on a follow-up report.  A final report to document resolution of the SAE is required.  
The Celgene tracking number (08US017) and the institutional protocol number should be 
included on SAE reports (or on the fax cover letter) sent to Celgene.  A copy of the fax 
transmission confirmation of the SAE report to Celgene should be attached to the SAE and 
retained with the patient records.  
 
Celgene Corporation 
Attn:  Celgene Drug Safety 
86 Morris Avenue 
Summit, NJ  07901 
Toll Free Phone: 800-640-7854 
Phone:  908-673-9667 
Fax: 908-673-9115 
E-mail: drugsafety@celgene.com 
 
5.6.2.2   Expedited Adverse Event Reporting Exclusions 

For this protocol, the following AEs are specifically excluded from expedited AE 
reporting: 

 
 

CTCAE V-4 
Category 

Adverse Event Grade 
Hospitalization/  
Prolongation of 
Hospitalization 

Comments 

Investigations 
Neutrophil count 

decreased 
4 No 

All hospitalizations 
should be reported 

Investigations 
White blood cell 

decreased 
4 No 

All hospitalizations 
should be reported 

Investigations Platelet count decreased 4 No 
All hospitalizations 
should be reported 

Investigations Anemia 4 No 
All hospitalizations 
should be reported 

Investigations 
Lymphocyte count 

decreased 
4 No 

All hospitalizations 
should be reported 

Infections and 
Infestations 

 3 No 
All hospitalizations 
should be reported 
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5.7  Data Safety Monitoring Plan 
 
This protocol will adhere to the policies of the Cancer Center Data and Safety Monitoring Plan, 
version dated August, 2006 in accordance with NCI regulations.  The Data and Safety Toxicity 
Committee will review all serious adverse events and toxicity reports as well as annual reviews. 
 
5.8 Written Informed Consent 
 
Provision of written Informed Consent must be obtained prior to any study-related procedures.  
The principal investigator will ensure that the subject is given full and adequate oral and written 
information about the nature, purpose, possible risk and benefit of the study.  Subjects must also 
be notified that they are free to discontinue from the study at any time.  The subject should be 
given the opportunity to ask questions and allowed time to consider the information provided. 
 
The principal investigator must store the original, signed written Informed Consent Form.  A 
copy of the signed written Informed Consent Form must be given to the subject. 
 
In accordance with the Health Information Portability and Accountability Act (HIPAA), the 
written Informed Consent Form must include a subject authorization to release medical 
information. 
 
5.9 Procedures in Case of Pregnancy 

 

Any pregnancy that occurs during study participation should be reported using a Clinical Trial 
Pregnancy Form. To ensure patient safety each pregnancy must also be reported to Novartis 
within 24 hours of learning of its occurrence. The pregnancy should be followed up to determine 
outcome, including spontaneous or voluntary termination, details of birth, and the presence or 
absence of any birth defects, congenital abnormalities or maternal and newborn complications. 
Instructions about completing initial and follow-up Clinical Trial Pregnancy Forms and sending 
them to Novartis are given in Section 4.4.6 Instructions for rapid notification of pregnancies. 
 
Any pregnancy that occurs during study participation should be reported using a Clinical Trial 
Pregnancy Form. To ensure patient safety each pregnancy must also be reported to Novartis 
within 24 hours of learning of its occurrence. The pregnancy should be followed up to determine 
outcome, including spontaneous or voluntary termination, details of birth, and the presence or 
absence of any birth defects, congenital abnormalities or maternal and newborn complications. 
Instructions about completing initial and follow-up Clinical Trial Pregnancy Forms and sending 
them to Novartis are included in Section 5.6.2.1 Instructions for rapid notification of SAEs. 
 
In addition, pregnancy outcomes must be collected for the female partners of any males who 
took Midostaurin in this study. Consent to report information regarding these pregnancy 
outcomes should be obtained from the mother. 
 
Pregnancy of a female subject or the female partner of a male subject occurring while the subject 
is on Vidaza or within 4 weeks after the subject’s last dose of Vidaza are considered expedited 
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reportable events.  If the subject is on Vidaza, it is to be discontinued immediately.  The 
pregnancy must be reported to Celgene Drug Safety within 24 hours of the Investigator’s 
knowledge of the pregnancy by phone and facsimile using the SAE Form. 
 
The Investigator will follow the pregnant female until completion of the pregnancy, and must 
notify Celgene Drug Safety of the outcome as specified below.  The Investigator will provide this 
information as a follow-up to the initial SAE. 
 
If the outcome of the pregnancy meets the criteria for immediate classification as a SAE (i.e., 
spontaneous abortion [any congenital anomaly detected in an aborted fetus is to be documented], 
stillbirth, neonatal death, or congenital anomaly), the Investigator should follow the procedures 
for Expedited Reporting of SAEs to Celgene (i.e., report the event to Celgene Drug Safety by 
facsimile within 24 hours of the Investigator’s knowledge of the event). 
 
Any suspected fetal exposure to Vidaza must be reported to Celgene within 24 hours of being 
made aware of the event.  The pregnant female should be referred to an obstetrician/gynecologist 
experienced in reproductive toxicity for further evaluation and counseling. 
 
All neonatal deaths that occur within 30 days of birth should be reported, without regard to 
causality, as SAEs.  In addition, any infant death after 30 days that the Investigator suspects is 
related to the in utero exposure to Vidaza should also be reported. 
 
In the case of a live “normal” birth, Celgene Drug Safety should be advised as soon as the 
information is available. 
 
A. Celgene Drug Safety Contact Information: 

 
Celgene Corporation 
Drug Safety 
86 Morris Avenue 
Summit, N.J. 07901 
 
Toll Free:   (800)-640-7854 
Phone:  (908) 673-9667 
Fax:  (908) 673-9115 
e-mail:  drugsafety@celgene.com 
 
 
6.0 MEASUREMENT OF EFFECT 
 
Criteria for evaluation:    Response will be assessed using the standard morphologic criteria for 
acute leukemia as follows (51):   
 
1.  Complete remission (CR):  ANC ≥ 1000/ L and platelets of > 100,000/ L without 
circulating blasts and bone marrow with < 5% blasts and no Auer rods.  (Note: small numbers of 
circulating blasts, especially in the setting of hematopoietic recovery, can be observed in the 
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peripheral blood and have no bearing on remission as long as the bone marrow meets remission 
criteria).   
 
2.   Morphologic complete remission with incomplete blood recovery (CRi):  Patients fulfills all 
of the criteria for remission except for residual neutropenia (ANC < 1000/ L) or 
thrombocytopenia (platelet count < 100,000/L).   For the CR categories, extramedullary 
leukemia, such as CNS or soft tissue involvement, must be absent. 
 
3.  Partial remission (PR):  This designation requires at least a 50% decrease in the bone marrow 
blasts to 5-25%. 
 
4. Hematologic improvement (HI):  must last at least 2 months in the absence of ongoing 
cytotoxic therapy and will be another endpoint of interest (although it will not be considered in 
the final statistical analysis) and will be defined according to IWG criteria (52) as follows: 
 
Erythroid response: Major response:  if pretreatment hemoglobin < 11 g/dl, greater than 2 g/dl 
increase in hgb, for rbc transfusion dependent patients, transfusion independence. Minor 
response: for patients with pretreatment hgb <11 g/dl 1-2 g/dL increase in hgb, for rbc 
transfusion dependent patients, 50% decrease in transfusion requirements. 
Platelet response:  Major response: for baseline platelet counts < 100,000/µl, an absolute 
increase of 30,000/µl or more, for patients with a baseline platelet count < 20,000/µl, platelet 
transfusion independence.  Minor response for patients with a baseline platelet count < 
100,000/µl, a 50% or more increase in platelet count with a net increase between 10,000-
30,000/µl.   
 
Neutrophil response:  Major response: for absolute neutrophil count (ANC) less than 1500/µl, at 
least 100% increase, or an absolute increase of more than 500/µl.  Minor response: For ANC less 
than 1500/µl, ANC increase of at least 100%, but absolute increase less than 500/µl. 
 
Hematologic improvement will be described as unilineage, bilineage, or multilineage and must 
be of at least 8 weeks duration. 
 
5.  Treatment Failure: Failure to achieve either a CR, CRi, PR, or HI after 4 cycles of 
midostaurin and azacitidine; >50% increase in circulating peripheral or bone marrow blasts 
(providing baseline > 5%) over baseline at any time.     
 
6.  Relapse: Relapse following a complete remission is defined as:  reappearance of blasts in 
the blood (bear in mind  small numbers of blasts can be found in blood during normal 
hematopoietic recovery and have no bearing on remission as long as the bone marrow meets 
remission criteria or presence of > 5% bone marrow blasts not attributable to another cause, 
for patients with hematologic improvement 50% or more decrement from maximum 
remission/response in granulocytes or platelets, not attributable to therapy. 
 
 
7.0 STUDY PARAMETERS 
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Baseline laboratory evaluations and ECG are to be conducted within 1 week prior to start of 
protocol therapy.   Chest x-rays must be done within 4 weeks prior to the start of protocol 
therapy. Bone marrow biopsy can have been done within last 4 weeks providing patient has not 
received any antileukemia therapy with exception of hydroxyurea and/or corticosteroids. In the 
event that the patient's condition is deteriorating, laboratory evaluations should be repeated 
within 48 hours prior to initiation of the next cycle of therapy. 
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Study Calendar 
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Cyc 1 
Wk 1d 
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Cyc 2
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Wk3 

 
Wk4 

Cyc 3
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Wk4 

Cyc 4
Wk 1

 
Wk2 

 
Wk3 

 
Wk 4

Cycles
5-8 o  

Ongoing  
Cycles o 

Off 
Treatmentβ 

Follo
w- 
Up  

Informed Consent X                     
Demographics X                     
Medical History X                     
Physical Exam X X X X X X X X X X    X    X  X X  
Vital Signs X X X X X X X X X X    X    X X X  
Height X                     
Weight X X    X    X    X    X X X  
Concurrent 
Meds 

X X X X X X X X X X    X    X X X  

ECOG PS X X X X X X X X X X X X X X X X X X  X X  
Toxicity Assessment  X X X X X X X X X X X X X X X X X X X  
CBC w/diff, 
Platelets 

X a X a X X X X X X X X X X X X X X X X  X X  

Chemistry X a b c X abcd X b X b X b X b X b X b X b X b X b X b X b X b X b X b X b X b X b X b  
ß-HCG f X a X a                    
HIV X                      
Hepatitis B 
Surface Antigen 

X                      

Hepatitis C 
Antibodies 

X                      

ECG (QTc) X  e X  e X  e    X e    X e    X e   X e  X e   
Chest x-ray X g X g                    
ECHO / MUGA** X                     
Bone Marrow X h k l        X j         X j  X p   
Azacitidine q  X    X    X    X    X X   
Midostaurin q   X X   X X   X X   X X  X X   
Survival Status r                     X 
 

*  Evaluations must be done within 28 days of initiating treatment unless otherwise designated.  
**     ECHO/MUGA to be done within 14 days of cycle 1, day 1 
a       Must be done within 7 days of initiating treatment.  
b  Albumin, alkaline phosphatase, total bilirubin, bicarbonate, BUN, calcium, chloride, creatinine, glucose, potassium, total protein, SGOT[AST], SGPT[ALT], sodium. 
c   Uric acid, phosphorus, and LDH. 
d   Draw (chemistries under b + c) on days 1-5 of cycle 1 for tumor lysis.   
 e       EKG will be performed: within 1 week of starting protocol therapy (prior to initiating midostaurin); on day 8 of cycles 1-4 before initiation of midostaurin; and on day 1 of remaining cycles before 

initiation of Azacitidine infusion.   
 f  Serum pregnancy test (women of childbearing potential). 
 g  Chest x-ray must be performed within 4 weeks prior to initiating study treatment and then at the discretion of the investigator. 
 h       Baseline bone marrow aspirate and biopsy will be obtained for diagnosis and must be done within 2 weeks of initiating treatment providing patient has not received any antileukemia therapy with 

exception of hydroxyurea and/or corticosteroids. 
  j        Bone marrow aspirate and biopsy for clinical response will be obtained days 22-27 of cycles 2 and 4 and then as clinically indicated.     

k     Baseline bone marrow aspirates [3 ml in EDTA tube (purple top)] will be shipped by the  local laboratory for FLT-3 analysis. If bone marrow not available for FLT-3, may use blood. If neither 
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is available, may use Flt3 results from prior studies. 
  l  Baseline bone marrow aspirates  for flow cytometry at all institutions are to be done per institutional guidelines.  [For University Hospitals Case Medical Center Patients: collect 5 cc mixed with 

0.5 to 1 cc heparin (1000 units/ml) in a syringe and send to Dr. H. Meyerson.]  
  o “Cycles 5-8” and “Ongoing Cycles”: Physical exam, weight, vitals, concurrent meds, ECOG PS, toxicity assessment, labs, and ECGs are done only on “day 1 of each cycle”.  
   p       As clinically indicated.  
   q       Patients will receive azacitidine by short intravenous infusion days 1-7 of each cycle. Midostaurin will be given orally at the assigned dose on days 8 to 21 of each cycle. Patients will receive a   

maximum of 4 cycles of treatment during induction and a maximum of 4 cycles during consolidation. If patient continues to show a clinical benefit, additional courses of therapy could be given at 
discretion of treating physician.  

   r       Survival status only: every 3 months for 1st year, every 6 months for next 2 years, and annually thereafter.  
   β     30 days following last day of treatment.     
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PD blood b X  X 
(D9) 

X (D15)     X             

FLT3 c X  X 
(D8) 

X (D15)   X 
(D8) 

X (D15)   X 
D8) 

X 
(D15) 

  X 
(D8) 

X 
(D15)

     

Pharmacokinetics   Xd 
(D8) 

Xd 
(D15,21)

  Xd 
(D8) 

Xd 
(D15,21)

             

 

a) At UH only: Bone marrow samples for pharmacodynamics will be drawn into one stock 8 mL heparinized (green top) tube at room temperature within 2 weeks of starting treatment; C1 D9, 24-28 
hours after first midostaurin; and C2 between Days 22-27.  The pre-treatment and C2 between Days 22-27 bone marrow can be timed to coincide with the standard samples (see Study Calendar 
above). The C1 D9 bone marrow sample is drawn for research only.  Send to Laboratory of James Jacobberger, PhD, CWRU. 

b) At UH only: Peripheral blood for pharmacodynamics will be drawn into one stock 8 mL heparinized (green top) tube at room temperature within 2 weeks of starting treatment; C1 D9, 24-28 hours 
after first midostaurin; C1 D15, 2-4 hours after 7th dose of midostaurin; and C2 between Days 22-27, at the time of the bone marrow biopsy.  Send to Laboratory of James Jacobberger, PhD, CWRU.. 

c)   Analysis of in vivo FLT3 inhibition and Flt Ligand levels: whole blood into an 8 cc heparinized (green top) vacutainer tube within 2 weeks of starting treatment and on Days 8 and 15 of Cycles 1, 2, 
3 and 4.  Send to Laboratory of Dr. Mark Levis at John Hopkins. 
d).       Peripheral blood for pharmacokinetics will be obtained before dosing of midostaurin on days 8, 15, and 21 of Cycles 1 and 2; 4 mL periopheral blood in a pre-cooled (ice bath) in a heparinized 
(green top) tube; wrap tube in aluminum foil to protect from light – process within 30 minutes of draw.  
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8.0 DRUG INFORMATION 
 
8.1 Midostaurin 
 
Midostaurin will be provided by Novartis as soft oral gelatin capsules containing 25mg 
midostaurin. All excipients comply with the referenced standards. The soft gelatin capsules are 
packaged in child resistant, tight double-aluminum blister packs. 
 
Storage and Stability: Study drug will be provided in blister packs of 8 capsules each. Enough 
study medication will be dispensed to cover one week or until next appointment. Medication 
labels will comply with legal requirements of the country where the study is performed and be 
printed in the local language. The storage conditions for the study drug will be described on the 
medication label.   Study drug must stay in the enclosed blister pack to protect the capsules from 
light. Advise patients not to place into weekly/daily pill kits. Midostaurin blister packs must be 
stored in the pharmacy 2°C to 8°C (36°F - 46°F), patients may store kits below 77°F for up to 3 
months. 
 
How supplied: The cartons will have a two-part label, there will be a space to write the patient 
number on the label and one part will be free for tearing off and attaching to the foreseen space 
in the CRF. 
 
Patient supplies will be sent to the trial center when FDA and IRB approval has been given and 
the center is open for patient recruitment. Receipt and dispensing of study medication must be 
recorded by an authorized person at the investigator's site. 
 
Patient supplies will be dispensed accordingly at each visit. Patients must be instructed to return 
all used and unused packets and a complete pill count must be made. 
 
Medication labels will comply with the legal requirements of each country and be printed in 
local language.  They will supply no information about the patient.  The storage conditions for 
study drug will be described on the medication label. Study drug should be carefully stored to 
avoid ingestion by pets and seek vet help in case of accidental ingestion. Any spills should be 
removed immediately by the use of paper tissue and disposed of in a trash bin. Do not wash 
down the sink or sewer system. Precautions should be taken to wash hands thoroughly after 
handling the capsules. 
 
Study medication dispensing and returning to and from the patients must be recorded for each 
patient.   Each patient will receive a Drug Compliance Log to ensure compliance and tracking of 
midostaurin doses.  
 
Administration guidelines: Prophylaxis should be used for the prevention of nausea and 
vomiting. It is recommended that all patients receive prophylactic Zofran® (ondansetron 
hydrochloride) one 8 mg capsule (or IV), 1-2 hours prior to each dose of midostaurin as per the 
investigator. Alternatively, patients may receive Kytril® (ganisetron) 10mcg/kg administered 
intravenously, 1-2 hours prior to each dose of midostaurin. Patients may be given Zofran® or 
Kytril® up to 3 times a day.  Patients who suffer from severe nausea and/or vomiting, should be 
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withheld from treatment and only restart if recovery occurs. Other antiemetics such as 
metoclopramide, methotrimeprazine, cyclizine, prochlorperazine, or tropisetron may be used at 
the discretion of the investigator.  
 
Patients should take their daily doses at approximately the same times every day.  Each dose 
should be given with a glass of water and food. Patients should be instructed to swallow capsules 
whole and not to chew capsules.  If vomiting occurs during the course of treatment, no re-dosing 
of the patient is allowed before the next scheduled dose.  The occurrence and frequency of any 
vomiting must be noted in the adverse event section of the CRF and the exact timr of all episodes 
of vomiting on the day when blood is taken for PK must also be noted.  
 
CYP450 3A4 Interactions: 
In a healthy volunteer drug-drug interaction study where midostaurin was co-administrated with 
the potent CYP450 3A4 inhibitor ketoconazole the exposure of midostaurin increased by 10-
fold. Treatment with strong CYP450 3A4 inhibitors such as ketoconazole, itraconazole, 
voriconazole or posaconazole should be avoided and alternative therapeutics which do not 
strongly inhibit CYP450 3A4 activity should be considered. If such therapeutic alternatives are 
not available,  
patients should be closely monitored for the known dose limiting toxicities of midostaurin such 
as gastrointestinal toxicities (nausea, vomiting, diarrhea), pulmonary toxicities and liver 
toxicities. If such sever toxicities occur, midostaurin treatment should be temporarily interrupted. 
If the strong CYP3A4 inhibitor is discontinued, approximately 2 to 3 days should elapse before 
restarting the midostaurin dose at the dose prior to initiation of the strong CYP3A4 inhibitor. 
 
CYP3A4 strong inhibitors: clarithromycin, telithromycin, troleandomycin, indinavir, lopinavir, 
nelfinavir, ritonavir, saquinavir, tipranavir, itraconazole, ketoconazole, posaconazole, 
voriconazole, boceprevir, telaprevir, cobicistat, conivaptan, nefazodone. 
 
Interactions with moderate and strong inducers of Cytochrome P4503A4 
In a healthy volunteer drug-drug interaction study where midostaurin was co-administrated with 
the potent CYP450 3A4 inducer rifampicin the Cmax and AUC of midostaurin decreased by 
73% and 94%, respectively. To avoid sub-therapeutic exposure to midostaurin, moderate or 
potent CYP450 3A4 inducers should not be coadministered. 
 
CYP3A4 strong inducers: avasimibe, carbamazepine, mitotane, phenobarbital, phenytoin, 
rifabutin, rifampin (rifampicin), St. John's wort (hypericum perforatum); Moderate inducers: 
bosentan, efavirenz, etravirine, genistein, modafinil, nafcillin, ritonavir, talviraline,thioridazine, 
tipranavir 
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 http://medicine.iupui.edu/clinpharm/ddis/table.aspx (Version 5.0 released on January 12, 2009)* strong inhibitor or inducer 

 
Side effects 
 

Adverse Events in Prior Midostaurin Clinical Trials 

The table below lists adverse events reported across the project in patients treated with 
Midostaurin for advanced solid tumors (including malignant melanoma, CRC, NSCLC, GIST) , 
hematologic diseases (including AML, MDS, CMML, CLL, NHL, systemic mastocytosis) and 
benign diseases (diabetes mellitus, diabetic macular edema).  All of these events were considered 
potentially related to Midostaurin therapy.  It should be noted that many of these trials evaluated 
Midostaurin in combination with other chemotherapeutic agents.  
 

System organ class  Events  
Congenital, familial and 
genetic disorders  

Aplasia, Porphyria non-acute  

Reproductive system and 
breast disorders  

Menorrhagia, Pelvic fluid collection, Vaginal haemorrhage  

System organ class  Events  
Cardiac disorders  Arrhythmia supraventricular, Atrial fibrillation, Atrial flutter, Atrioventricular block, Bradycardia, Cardiac 

arrest, Cardiac disorder, Cardiac failure, Cardiac failure chronic, Cardiac failure congestive, Cardiac flutter, 
Cardiac ventricular disorder, Cardiomegaly, Left ventricular dysfunction, Left ventricular failure, Mitral 
valve incompetence, Myocardial infarction, Pericardial effusion, Sinus bradycardia, Sinus tachycardia, 
Supraventricular tachycardia, Tachyarrhythmia, Tachycardia, Ventricular asystoles, Ventricular 
dysfunction, Ventricular fibrillation  

Vascular disorders  Capillary leak syndrome, Deep vein thrombosis, Haematoma, Haemodynamic instability, Hypotension, 
Jugular vein distension, Lympedema, Necrosis ischemic, Pallor, Thrombosis, Vasculitis  

Respiratory, thoracic and 
mediastinal  

Acute respiratory distress syndrome, Acute respiratory failure, Atelectasis, Cough, Diffuse alveolar  

disorders  damage, Dysphonia, Dyspnoea, Dyspnoea exertional, Emphysema, Epistaxis, Haemoptysis, Hypoxia,  
 Interstitial lung disease, Lung consolidation, Lung disorder, Lung induration, Lung infiltration,  

 Obstructive airways disorder, Oropharyngeal pain, Pharyngeal disorder, Pharyngeal oedema, Pleural  

 effusion, Pleuritic pain, Pleurisy, Pneumonitis, Productive cough, Pulmonary congestion, Pulmonary  

 hemorrhage, Pulmonary oedema, Pulmonary toxicity, Respiratory distress, Respiratory failure,  

 Rhinorrhea,Tachypnoea, Use of accessory respiratory muscles, Wheezing  

Gastrointestinal disorders  Abdominal discomfort, Abdominal distension, Abdominal pain, Abdominal pain lower, PancreatitisAscites, 
Caecitis, Colitis, Colonic polyp, Colonic stenosis, Constipation, Diarrhea, Diarrhea hemorrhagic, Enteritis, 
Fecaloma, Gastric haemorrhage, Gastric ulcer, Gastrointestinal hemorrhage, Haematemesis, Hematochezia, 
Ileitis, Ileus, Intestinal ischaemia, Localised intraabdominal fluid collection, Megacolon,  

 Melana, Nausea, Oral pain, Proctalgia, Rectal hemorrhage, Stomatitis, Subileus, Vomiting  

Hepatobiliary disorders  Hepatomegaly, Hepatotoxicity, Hydrocholecystitis, Hyperbilirubinemia, Hypertransaminasemia, Ischemic 
hepatitis, Jaundice  

Skin and subcutaneous 
tissue disorders  

Blister, Dermatitis allergic, Erythema, Hyperkeratosis, Night sweats, Petechia, Pruritus, Purpura, Rash, 
Rash erythematous, Rash generalized, Rash maculo-papular, Skin burning sensation, Skin exfoliation  

Surgical and medical 
procedures  

Appendicectomy, Bladder catheterisation, Cardioversion, Catheter placement, Central venous 
catheterization, Cerebral decompression, Colectomy, Craniectomy, Craniotomy, Endotracheal intubation, 
Implantable defibrillator insertion, Mechanial ventilation, Parenteral nutrition, Stent  

 placement, Surgery, Thoracic cavity drainage  

Musculoskeletal, 
connective tissue and 
bone  

Arthralgia, Arthritis, Fasciitis, Muscle rigidity.  Myalgia, Myopathy, Pain in extremity, Pain in jaw, 
Tenosynovitis  

disorders   
Renal and urinary 
disorders  

Dysuria, Haematuria, Incontinence, Renal failure, Renal failure acute, Renal impairment, Ureteric 
obstruction, Urinary bladder haemorrhage  
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General disorders and 
administration site 
conditions  

Asthenia, Chest discomfort, Chest pain, Chills, Condition aggravated, Crepitations, Disease progression, 
Drug ineffective, Drug interaction, Effusion, Face edema, Fatigue, General physical health deterioration, 
Generalized oedema, Granuloma, Malaise, Mucosal inflammation, Multi-organ failure, Necrosis, Oedema, 
Oedema due to cardiac disease, Oedema peripheral, Pain, Pyrexia, Swelling,  

 Systemic inflammatory response syndrome  

Investigations  Activated partial thromboplastin time prolonged, Alanine aminotransferase increased, Aspartate 
aminotransferase increased, Blood alkaline phosphatase increased, Blood amylase increased, Blood 
bilirubin increased, Blood creatinine increased, Blood fibrinogen increased, Blood magnesium decreased, 
Blood potassium decreased, Blood pressure decreased, Blood test abnormal, Blood urea increased, Body 
temperature increased, Bronchoscopy, C-reactive protein increased, Ejection fraction decreased, 
Electrocardiogram QT prolonged, Fibrin D dimer increased, Full blood count decreased, Gamma-
glutamyltransferase increased, Haemoglobin abnormal, Haemoglobin decreased, Heart rate increased, 
Hematocrit decreased, Immunology test abnormal, Inflammatory marker increased, Liver function 
abnormal, Liver function test abnormal, Neutrophil count abnormal, Neutrophil count decreased, Oxygen 
saturation decreased, Platelet count abnormal, Platelet count decreased, Platelet count increased, 
Prothrombin level increased, Respiratory rate increased, Sputum abnormal, Streptococcal identification test 
positive, Total lung capacity decreased, Transaminases increased, Troponin increased, Troponin T 
increased, Weight decreased, Weight increased, White blood cell count abnormal, White blood cell count 
decreased  

Injury, poisoning, or 
procedural complications  

Subdural haematoma  

 
8.2 Azacitidine (Vidaza) 
 
Azacitidine is indicated for subcutaneous (SC) or intravenous (IV) administration in the 
treatment of patients with the following myelodysplastic syndrome (MDS) subtypes:  refractory 
anemia or refractory anemia with ringed sideroblasts (if accompanied by neutropenia or 
thrombocytopenia or requiring transfusions), refractory anemia with excess blasts, refractory 
anemia with excess blasts in transformation, and chronic myelomonocytic leukemia.(1) 
 
Azacitidine is a cytotoxic drug and, as with other potentially toxic compounds, caution should be 
exercised when handling and preparing azacitidine suspensions.  If reconstituted azacitidine 
comes into contact with the skin, immediately and thoroughly wash with soap and water.  If it 
comes into contact with mucous membranes, flush thoroughly with water.  The azacitidine vial is 
single-use and does not contain any preservatives. Unused portions of each vial should be 
discarded properly.  Do not save any unused portions for later administration.   
 
The information below summarizes the preparation instructions and stability of azacitidine for 
intravenous (IV) and subcutaneous (SC) administration.   
 
Other Names:  Vidaza, supplied commercially 
 
Classification:  DNA methyl-transferase inhibitor. 
 
Mechanism of Action:  Inhibition of DNA methyl-transferase with modification of gene 
expression pattern. 
 
Storage and Stability:  The azacitidine vial is single-use and does not contain any preservatives. 
Unused portions of each vial should be discarded properly. Do not save any unused portions for 
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later administration. There is no need to protect azacitidine from exposure to light. Reconstituted 
azacitidine may be stored for up to 1 hour at 25°C (77°F), but administration must be completed 
within 1 hour of reconstitution. 
  
Reconstitution:  Reconstitute the appropriate number of 100 mg azacitidine vials to achieve the 
desired dose.  Reconstitute each vial with 10 mL sterile water for injection.  Vigorously shake or 
roll the vial until all solids are dissolved.  The resulting solution will contain azacitidine 
10 mg/mL.  The solution should be clear.  Parenteral drug product should be inspected visually 
for particulate matter and discoloration prior to administration, whenever solution and container 
permit. Withdraw the required amount of azacitidine solution to deliver the desired dose and 
inject into a 50-100 mL infusion bag of either 0.9% Sodium Chloride Injection or Lactated 
Ringer’s Injection. 
 
Intravenous Solution Incompatibility: Azacitidine is incompatible with 5% Dextrose 
solutions, Hespan, or solutions that contain bicarbonate.  These solutions have the potential to 
increase the rate of degradation of azacitidine and should therefore be avoided. 
 
Intravenous Administration:  Azacitidine will be administered intravenously for this clinical 
study. Administer the total dose over a period of 10-40 minutes.  The administration must be 
completed within 1 hour of reconstitution of the azacitidine vial. 
 
Handling and Disposal:  Procedures for proper handling and disposal of anticancer drugs 
should be applied.  Several guidelines on this subject have been published.(3-7)  There is no 
general agreement that all of the procedures recommended in the guidelines are necessary or 
appropriate. 
 
Summary of IV stability and compatibility: In an unpublished Pharmion sponsored in-use IV 
compatibility and stability study, azacitidine was prepared under the following conditions: 
1) 0.9 mg/mL in normal saline, 2) 0.9 mg/mL in Lactated Ringer’s, 3) 4.0 mg/mL normal saline 
and 4) 4.0 mg/mL Lactated Ringer’s.  The azacitidine content was measured over 60 minutes at 
ambient temperature.  Assay results for the 4 conditions showed that the recovery of azacitidine 
decreased < 5% over the 60-minute study timeframe, in all 4 conditions tested.  This decrease 
can be attributed to the degradation of azacitidine when prepared and stored in an aqueous 
environment.  The observed pH values for the 4 control conditions were within the range of 
6.4-6.8.(2) 
 
Side Effects:  The most common adverse effects are: 
1.  Hematologic: Leukopenia, dose-related and dose limiting, occasionally prolonged; 

thrombocytopenia less common; anemia. 
2.    Gastrointestinal: Nausea and vomiting, severe and dose limiting when given as an IV 

bolus, less common with continuous infusion; diarrhea; stomatitis. 
3. Dermatologic: Alopecia; rarely, rash, sometimes pruritic; local reactions after subcutaneous 

injection. 
4.  Genitourinary: Azotemia, transient and reversible; rarely, renal tubular acidosis; 

proteinuria has been reported. 
5.  Hepatic: Elevations of SGOT, SGPT, bilirubin and/or alkaline phosphatase; hepatic coma; 
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some have warned against its use in patients with albumin < 3 grams due to liver 
metastases. 

6.  Neurologic: Progressive lethargy, confusion, coma has been reported. 
7.  Cardiac: Rarely, hypotension with intravenous bolus. 
8.  Other: Hypophosphotemia, sometimes with myalgia, restlessness, insomnia, fatigue; 

rhabdomyolysis; conjunctivitis. 
 
Nursing implications:   
1.  Administer antiemetics as indicated. 
2.  Monitor CBC and liver function tests. 
3.  Instruct on neutropenia precautions. 
4.  Monitor intake/output. 
5.  Monitor temperature.  
 
 
9.0  STATISTICAL CONSIDERATIONS 
      
 The primary objective of the phase I trial are 1) to determine the MTD and toxicity of the 
combination of midostaurin and azacitidine in patients with acute myelogenous leukemia and 
high risk myelodysplastic syndromes. 2) to describe pharmacokinetic profile of midostaurin 
in combination with azacitidine and 3) to describe pharmacodynamic changes of FLT3 
phosphorylation in leukemic blasts during treatment. 
 
  Patients will be entered in cohorts of three per dose level.  All 3 patients must be 
observed for a minimum of 28 days before dose escalation to the next cohort.  If DLT is 
observed in two out of three or > 2 of six patients in a given dose level dose escalation will 
be halted. The dose level below this will be declared the maximum tolerated dose (MTD) and 
will be considered the recommended phase II dose.  A total of 9-18 patients will be required 
depending upon the number of dose escalations to establish the MTD. Any patient with death 
related to disease progression within three weeks of starting the treatment will require 
substitution of a new patient, increasing, the required accrual slightly.  The total of 6 patients 
treated at the MTD will suffice to recognize common toxicities of the regimen.  Common 
toxicities (those occurring in 30% of patients to be treated at the MTD) will rarely be 
unobserved (p=0.11) and very common toxicities (those occurring in 50% of patients) will 
almost never be missed (p=0.016).   
 
Once MTD is established, a total of 17 previously untreated patients (potentially included 
those treated on the phase I portion) will be enrolled on phase II. The target response rate of 
35% (P1 = 0.35) would be sufficiently promising to justify further testing of the new agent, in 
contrast, a response rate of no greater than 15% (P0 = 0.15) would be sufficiently 
discouraging to justify no further testing of new therapy.  Using R. Simon’s MinMax two-
stage phase II design with type I error α = 0.1 and type II error β = 0.1 (53).  17 patients will 
be enrolled on stage one.  If there are 2 or less responses, the trial will be stopped and the 
treatment will be considered less 35% effective for this patient population.  If there are 3 or 
more responses, 15 additional patients will be enrolled. 
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Statistical analysis: 
 

The toxicity profiles for both phase I and II parts of the trial will be tabulated. 
 
The clinical response rate of the combination therapy for this patient population will be 
estimated based on the number of clinical responses using a binomial distribution and its 
confidence intervals will be estimated using Wilson’s method (54); the rate of hematologic 
improvement will be estimated by sample approach. Factors including baseline FLT3 
mutational status that predict clinic response will be identified by logistic regression.  
 
The phosphorylation status of FLT3 in blood and bone marrow samples before and during 
treatment will be compared by McNemar’s test. 

 
For time to event endpoints (although not mentioned in the primary and secondary 
objectives), such as the time to disease progression, overall survival, the Kaplan-Meier 
method (55) will be used to estimate survivor function.  Factors including laboratory 
correlates that predict survival will be identified by Cox model or extended Cox model (56).  

 
 

10.0 RECORDS TO BE KEPT 
 
Data will be entered into the Cancer Center Clinical Trials Oncore database. 
 
 
11.0 PATIENT CONSENT AND PEER JUDGEMENT 
 
All institutional, NCI, FDA, state and Federal regulations concerning informed consent and peer 
judgment will be fulfilled.  
 
Any non administrative change to study design/protocol must be discussed with Novartis prior to 
IRB submission. 
 
 
12.0 PUBLICATION OF RESULTS 
 
Novartis must receive copies of any intended communication in advance of publication (at least 
15 working days for an abstract or oral presentation and 45 working days for a journal 
submission). Novartis will review the communications for accuracy (thus avoiding potential 
discrepancies with submissions to health authorities), verify that confidential information is not 
being inadvertently divulged and provide any relevant supplementary information.  
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