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Abstract

Introduction—The PI3K/AKT/mTOR pathway is an oncogenic driver in breast cancer (BC). In 

this multi-center, pre-surgical study, we evaluated the tissue effects of the AKT inhibitor MK-2206 

in women with stage I–III BC.
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Materials and Methods—Two doses of weekly oral MK2206 were administered at days -9 and 

-2 before surgery. The primary endpoint was reduction of pAktSer473 in breast tumor tissue from 

diagnostic biopsy to surgery. Secondary endpoints included changes in PI3K/AKT pathway tumor 

markers, tumor proliferation (ki-67), insulin-growth factor pathway blood markers, 

pharmacokinetics (PK), genomics, and MK-2206 tolerability. Paired-t tests were used to compare 

biomarker changes in pre- and post-MK-2206, and two-sample t-tests to compare with 

prospectively accrued untreated controls.

Results—Despite dose reductions, the trial was discontinued after 12 patients due to grade III 

rash, mucositis, and pruritus. While there was a trend to reduction in pAKT after MK-2206 

(p=0.06), there was no significant change compared to controls (n=5, p=0.65). After MK-2206, no 

significant changes in ki-67, pS6, PTEN, or stathmin were observed. There was no significant 

association between dose level and PK (p=0.11). Compared to controls, MK-2206 significantly 

increased serum glucose (p=0.02), insulin (p<0.01), C-peptide (p<0.01), and a trend in IGFBP-3 

(p=0.06).

Conclusion—While a trend to pAKT reduction after MK-2206 was observed, there was no 

significant change compared to controls. However, the accrued population was limited, due to 

toxicity being greater than expected. Pre-surgical trials can identify in vivo activity in early drug 

development, but side effects must be considered in this healthy population.
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Introduction

The PI3K-AKT pathway is one of the most commonly altered pathways in cancer, including 

mutations, somatic copy number abnormalities, increased expression, and aberrant 

signaling1. Mutations in genes encoding for the subunits of PI3K represent some of the most 

commonly mutated genes in cancer, with kinase domain activating point mutations in the 

PIK3CA gene (which encodes for p110α), second only to p53 as the most commonly 

occurring mutations in all tumor specimens in the Cancer Genome Atlas2. In breast cancer, 

PIK3CA mutations occur in approximately one-third of human breast tumors3. A serine 

threonine kinase with 3 different isoforms, AKT (also known as protein kinase B) is an 

important signaling hub with more than 100 downstream target substrates, impacting cell 

metabolism, growth, survival and proliferation1. AKT represents an attractive therapeutic 

target.

MK-2206 is an oral allosteric inhibitor of the AKT kinase domain. It has nanomolar potency 

against recombinant human AKT1 and AKT2, with lower potency against AKT3. In breast 

cancer cell lines, MK-2206 inhibits cell cycle progression and induces apotptosis4. Tumor 

growth inhibition has been observed in xenograft models with a PIK3CA mutation or PTEN 

loss4. Phase I trials have been completed in patients with metastatic breast cancer combined 

with hormone therapy5, chemotherapy6, and HER2-directed therapy, including trastuzumab 

and lapatinib7–9. In these trials, anti-cancer activity, including tumor shrinkage, has been 
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reported. In these metastatic trials, no specific marker has been identified as predictive of 

clinical response, including PIK3CA mutation status5 or PI3K activity score6.

Given that PI3K/AKT pathway activation, such as PIK3CA mutation, is detected early in 

breast tumor development and selected for in breast cancer progression, we performed a 

multi-center, “window of opportunity” or pre-surgical (phase 0) trial with MK-2206 in 

patients with operable breast cancer. The purpose of this study was to determine the effects 

of MK-2206 on tumor tissue among women with newly diagnosed, non-metastatic breast 

cancer during the interval between breast biopsy and surgery. The primary objective was to 

evaluate changes in pAKTSer473 levels in breast tissue after 2 doses of weekly MK-2206 

given before surgery. Secondary objectives included assessing changes in the 

immunohistochemical (IHC) expression of other PI3K/AKT pathway markers and tumor 

proliferation in tumor tissue, molecular markers, pharmacokinetic (PK) and 

pharmacodynamics blood markers, and safety and tolerability of MK-2206.

Materials and Methods

Patients

We conducted an open-label, single-arm, pre-surgical trial with MK-2206 at Columbia 

University Medical Center (CUMC) and the Albert Einstein Cancer Center/Montefiore 

Medical Center (AECC) in New York, NY. Between October 2011 and March 2013, we 

enrolled patients with newly diagnosed clinical stage I–III (non-inflammatory) histologically 

confirmed operable invasive breast cancer. Patients were required to have undergone a core 

needle biopsy, with the plan of undergoing a surgical resection for residual disease after 

study enrollment. It was required that tumors were at least 1.0 cm by breast imaging or 

palpation in order to increase the likelihood of evaluable post-MK-2206 tissue. Additional 

inclusion criteria included women ≥ 18 years of age with appropriate hematologic, renal, 

and liver function, and performance status. Exclusion criteria included no prior 

chemotherapy, radiation therapy, or surgery within 6 months, and prior administration of 

agents that target the PI3K/Akt pathway, such as everolimus, was not allowed. As 

hyperglycemia is a known potential side effect of MK-2206, poorly controlled diabetes 

(hemoglobin A1C ≥ 8%) was an exclusion criterion. If patients were taking metformin, it 

was required that the patient had been receiving this medication for > 3 months, given 

metformin’s potential impact on PI3K/Akt signaling10. The study was approved by the 

CUMC and AECC institutional review boards (clinicaltrials.gov identifier: NCT01319539). 

In addition, we prospectively consented untreated controls and collected their tumor tissue 

and blood markers in the same manner as MK-2206-treated patients. The goal was to accrue 

in 2:1, non-randomized manner (MK-2206-treated: control). Eligiblity criteria were the 

same for MK-2206-treated patients and untreated controls. Patients were presented both 

options of MK-2206 or control, and they were provided an informed consent in English or 

Spanish prior to study participation.

Treatment

Enrolled patients received two weekly oral doses of MK-2206 prior to surgery. The timing 

of MK-2206 dosing was based upon the patient’s surgical date, with the first dose at day −9 
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(+/− 1 day) and the second dose at day −2 (+/− 1 day) from the date of surgery. MK-2206 

was administered 2 hours before or after a meal. The starting dose was 200 mg. Due to 

observed toxicity, the study was amended on 12/6/11 to allow for a reduction of MK-2206 to 

135 mg x 2 doses. It was further stipulated that, if a grade III or IV event occurred at that 

dose level, MK-2206 would be further lowered to 90 mg x 2 doses. If a grade III or IV event 

occurred at 90 mg, the trial would be terminated. Grading was based upon Common 

Terminology Criteria for Adverse Events (CTCAE), v4.0. The National Cancer Institute’s 

Cancer Therapy Evaluation Program Pharmaceutical Management Branch supplied 

MK-2206.

Tumor Biomarker Assessment

Formalin-fixed paraffin embedded (FFPE) samples were obtained from the pre-MK-2206 

diagnostic core breast biopsies and post-MK-2206 surgical specimens, i.e., surgical excision 

or mastectomy. It was recommended that up to four cores be collected pre-MK-2206 with a 

12-gauge or smaller gauge needle to increase the likelihood for evaluable pre-MK-2206 

tissue. To maintain sample quality and ensure that phospho-markers evaluated on FFPE 

tissue were comparable across samples, all tissues were fixed in ice-cold formalin as soon as 

possible, given the short half-life of phospho-markers including pAKT11. While pre-biopsies 

were fixed immediately following biopsy in 10% formalin (<1 minute ischemic time), 

excisions experienced some delays despite efforts to fix them within 20 minutes of resection, 

with formalin diffusion rates also being a limiting factor. At the completion of the study, 

slides and/or blocks were cut at the same time as to ensure appropriate immunogenicity for 

tumor-based studies. Tissue from untreated prospectively accrued controls was collected in 

the same manner.

Estrogen receptor (ER), progesterone receptor (PR), and HER2 were assessed, per American 

Society of Clinical Oncology-College of American Pathologists (ASCO-CAP) 

guidelines12,13. The following immunostains were analyzed on pre- and post-MK-2206 4-

μm slides, as previously described14–17: ki-67 (1:200 dilution; DAKO, Carpinteria, CA, 

M7240), pAKTSer473 (1:30; Cell Signaling, Danvers, MA, #4060), pS6Ser235/236 (1:30, Cell 

Signaling, #2211), PTEN (1:300, Cell Signaling, #9559), and stathmin (1:50, Cell Signaling, 

#3352). Tumor proliferation was assessed per the percentage of tumor cells that stained 

positive for ki-67 without regard to intensity, as per the International ki-67 Working Group 

recommendations for pre-surgical studies16. When evaluable, 500 malignant invasive cells 

were scored. Tumor and normal tissue were stained for pAKT (nuclei and cytoplasm), pS6 

(cytoplasm, more pronounced at the periphery of tumor), stathmin (cytoplasm), and PTEN 

(cytoplasm). The stains were scored as: a) percentage of tumor cells stained and b) intensity 

of the staining (0, 1, 2, 3: no=0, 1=mild, 2=moderate, 3=strong staining intensity). The 

pathologists (HH and AA) were blinded to whether the tumor tissue was from MK-2206-

treated or untreated controls.

We analyzed the surgical specimen for 48 commonly mutated genes using the TruSeq 

Targeted Cancer Panel, including AKT1, PIK3CA, and PTEN mutations (http://

pathology.columbia.edu/diagnostic/PGM/pdf/TruSeq_Gene_List.pdf).
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Blood-Based Biomarkers

Fasting serum and plasma samples were collected at baseline (pre-treatment) and the day 

prior to surgery (post-treatment). The following serum levels in the insulin growth factor 

(IGF) receptor pathway were evaluated: insulin [Radioimmunoassay (RIA); Millipore Linco 

Research, Billerica, MA], glucose [Cobas Integra 400 Plus Chemistry-analyzer; Roche 

Diagnostics, Indianapolis, IN], IGF binding protein-3 (IGFBP-3) [Immulite 1000, Siemens 

Healthcare Diagnostics, Deerfield, IL], C-reactive protein (CRP) [Cobas], and c-peptide 

(Immulite). At the same time points, plasma was extracted and MK-2206 quantified for PK 

analyses. PK assessments were performed using a Liquid Chromatography-Mass 

Spectrometry (LC-MS/MS) quantification method18.

Data Analysis

The primary endpoint was to assess for a decrease in pAktSer473 levels in tumor tissue after a 

pre-surgical intervention of MK-2206 in patients with operable invasive breast cancer. With 

the expectation that 20% of the matched pre- and post-treatment tissue samples would not be 

analyzable, we planned to enroll 30 patients to ensure that matched tumor samples from 24 

patients were available for the primary analysis. A sample size of 24 patients would yield 

greater than 90% power to detect a difference in the mean score between pre-and-post 

treatment samples of 60 units (i.e., pre-mean score mean = 120 and post-mean score = 60), 

assuming the standard deviation of the differences is 60–80 points19, using a paired t-test 

with a 0.05 two-sided significance level.

Frequency distributions and summary descriptive statistics were used for all biomarkers. All 

patients were considered evaluable for toxicity following the first MK-2206 dose. Paired t-

tests were used to examine drug-related effects for each marker, including changes in tumor- 

and blood-based biomarkers. A probability of ≤5% was reported as significant. Ninety-five 

percent confidence intervals were calculated to assess the precision of the obtained 

estimates. All analyses were performed in SAS Version 9.2 (SAS Institute, Inc., Cary, North 

Carolina) and STATA Version 9.0 (Stata Corporation, College Station, Texas).

Results

Patient Population

Between September 2011 and March 2013, we accrued 12 patients with newly diagnosed 

invasive breast cancer to receive MK-2206 (Supplemental Figure 1: Consort Diagram). We 

prospectively enrolled 6 untreated controls from December 2013 to July 2014. The 

MK-2206 study was terminated early due to toxicity.

Of the 12 MK-2206 treated patients, 6 patients (50%) were post-menopausal, 7 were 

Hispanic (59%), 10 had an invasive ductal carcinoma (83%), 6 (50%) had a grade 2 breast 

tumor, and 7 (59%) underwent a mastectomy (Table 1). All but 1 had an ECOG performance 

status of 0. Of those who received MK-2206, 8 had hormone receptor (HR)+/HER2− 

tumors, 3 triple negative, and 1 HR+/HER2+ breast cancer. The 6 patients accrued to the 

prospective control arm had similar clinical and pathologic features, with the majority of 
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tumors being invasive ductal histology (4 tumors), and all 6 having an HR+/HER2− 

immunophenotype.

Adverse Events

Of the MK-2206-treated patients, 4 patients received 200 mg doses of weekly MK-2206, 3 

received 135 mg doses, and 5 received 90 mg doses. At the 200 mg dose, 1 patient 

experienced a grade III maculo-papular rash and 2 patients had grade III pruritus (Table 2). 

Other events at this dose include mucositis [grade I (n=1), grade II (n=2)], hyperglycemia 

[grade I (n=1) and grade II (n=1)], grade II rash (n=1), and grade II fever (n=2). Patient #4 

experienced an 11-day delay to surgery due to rash and pruritus. All other MK-2206-treated 

patients went to surgery 2 days after the second MK-2206 dose, except for 2 patients 

unrelated to adverse events (patient #4 and #7: 4 and 2 days after MK-2206, respectively). 

As 2 patients experienced a grade III rash and 1 patient had grade III pruritus at 135 mg, the 

dose level was further reduced to 90 mg x 2 doses. Due to a grade III rash at the 90 mg dose, 

the trial was terminated to accrual. In total, 5 patients experienced mucositis (42%), 5 rash 

(42%), 4 pruritus (33%), and 3 hyperglycemia (25%). No grade IV events were observed. 

The distribution of skin rash by dose level is demonstrated in Figure 1A.

Changes in PI3K/Akt pathway signaling and tumor proliferation

Of the 12 MK-2206 treated patients and 6 control patients, there were 7 MK-2206 and 5 

control patients with evaluable matched core and surgical specimen tissue. While all breast 

tumor subtypes were eligible, all of the patients with evaluable tissue had HR+/HER2- 

breast cancer, except for 1 patient with a triple negative tumor treated with MK-2206. The 

primary reason for unevaluable tissue was limited matched core and surgical specimens with 

invasive cancer. For pS6 and stathmin, only 4 controls are available. There was a trend to a 

reduction in pAKT after MK-2206 (p=0.06): Table 3. However, a trend in pAKT reduction 

was also identified in the control group (p=0.09). Thus, compared to control, there was no 

significant difference change in pAKT in those treated with MK-2206 (p=0.65). There was 

no significant change for other tumor markers assessing expression before and after 

MK-2206: ki-67 (p=0.59), pS6 (p=0.20), PTEN (p=0.20), and stathmin (p=0.92). In 

addition, there was no significant difference in the following markers comparing the change 

in those treated with MK-2206 to untreated controls: ki-67 (p=0.47), pS6 (p=0.41), PTEN 

(p=0.91), and stathmin (p=0.51) (Figure 2).

Changes in blood-based biomarkers

All 12 MK-2206 and 5 control patients had baseline and pre-surgical fasting serum 

collected. Compared to controls, there was a significant increase in the following levels in 

those treated with MK-2206 (Table 4): insulin (p < 0.01), increase in glucose (p=0.02), 

increase in C-peptide (p < 0.01), and a trend to an increase in IGFBP-3 (p=0.06). While 

there was a numerical increase in c-reactive protein after MK-2206 (+7 mg/L), there was 

also an increase observed in the control arm (+5 mg/L), resulting in no difference between 

the two arms (p=0.84). There was no association between change in any blood marker and 

development of rash, p>0.05 (data not shown).
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Mutation Detection

Of the 12 MK-2206-treated patients, 7 patients had enough available tissue to perform 

mutation analysis and had available matched phospho-marker data. Two patients had a 

PIK3CA mutant tumor: 1) H1047R and 2) E545K, along with a KRAS12G mutation. One 

evaluable patient had a PTEN mutation, along with ERBB2, KIT, and p53 mutations. Of the 

untreated controls, 3 had mutations in the PI3K/AKT pathway: 1) AKT1 E17K mutation, 2) 

H1047R PIK3CA mutation, and 3) Dual H1047R and E542K mutations. Given the small 

cohort, it was not possible to evaluate differences in phospho-marker changes between those 

with an activating mutation in the PI3K pathway vs. other mutations (highlighted in Figure 

2).

Pharmacokinetic analysis

PK assessment was performed on plasma samples from baseline and the day prior to surgery 

for MK-2206 treated patients (n=12) and controls (n=5, as 1 patient did not serum/plasma 

available for blood-based biomarker analysis). MK-2206 PK parameters, including 

elimination and absorption, have been previously described20,21. As expected, MK-2206 was 

not detected in any baseline samples for the MK-2206 cohort or baseline/pre-surgery plasma 

for the controls. One patient at the 90 mg dose did not have detectable post-MK2206 levels 

and was censored, as this may be due to insufficient quantity. Figure 1B demonstrates that 

there was no significant association between dose level and PK assessed after the second 

MK-2206 tablet (p=0.11).

Conclusion

In this pre-surgical trial, we observed a significant reduction in pAKT in breast primary 

tumor tissue after 2 doses of weekly MK-2206. A significant change was not identified in 

other PI3K/Akt pathway markers or tumor proliferation after MK-2206. Of note, we also 

identified a significant reduction in pAKT in prospectively enrolled controls, leading to no 

significant difference when comparing pAKT change in MK-2206-treated vs. untreated 

patients. However, compared to controls, we observed a significant increase in blood-based 

biomarkers, including insulin, glucose, C-peptide, and trend to an increase in IGFBP-3. 

Importantly, the trial was terminated early due to grade III toxicity, despite 2 dose 

reductions, demonstrating the lack of tolerability of MK-2206 in patients with operable 

breast cancer.

Window of opportunity trials with other inhibitors in the PI3K/AKT pathway have been 

published. In the OPPORTUNE trial, 70 patients with operable breast cancer were 

randomized 2 weeks of the PI3K inhibitor GDC-0941 plus anastrazole vs. anastrazole 

alone22. In this study, there was a significant greater reduction in ki-67, with the 

combination, particularly for luminal B tumors. This finding is notable, given that ki-67 

modulation in pre-operative studies involving hormone therapies has predictive 

potential23–25. While we did not observe a difference in tumor proliferation with MK-2206, 

this may be due to the limited accrual due to the side effect profile. However, this is 

consistent with a neoadjuvant trial of MK-2206 plus endocrine therapy in PIK3CA mutant 

breast cancer, in which the combination did not suppress ki-67 more than endocrine therapy 
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alone26. Of note, in the FERGI trial27, no significant benefit was identified when adding 

GDC-0941 to hormone therapy in the metastatic setting. While this may potentially be due 

to the dose adjustments and discontinuations with a longer duration of GDC-0941, the 

positive signal identified in the operable signal did not translate to clinical benefit in the 

metastatic setting.

Treating patients with two doses of weekly single-agent MK-2206 was not feasible in our 

pre-surgical trial. In a phase I trial of MK-2206 plus hormone therapy in metastatic 

endocrine-sensitive breast cancer, 5/30 patients discontinued weekly MK-2206 due to rash: 4 

patients within the first 28 days of drug initiation5. After 9 patients, prophylactic prednisone 

was given the day before, on, and after MK-2206. Among the intent to treat population, the 

clinical benefit rate was 36.7%, including 2 with a partial response (PR) and 9 with stable 

disease (SD) for at least 6 months. Ultimately, the recommended phase II dose was 150 mg 

with prophylactic steroids. In a phase 1b trial with paclitaxel in metastatic breast cancer, 

MK-2206 was given weekly, the day after paclitaxel6. With paclitaxel, dexamethasone was 

given on week 1 and then dose reduced and discontinued if no infusion reaction occurred. 

Again, rash was the most concerning side effect. Of the 21 patients who received treatment, 

5 had a PR and 9 SD. In another phase 1b of weekly MK-2206 plus paclitaxel plus 

trastuzumab in HER-amplified tumors, grade II or higher rash was seen in 4/16 patients7. Of 

the 16 patients, 3 achieved a complete response and 7 had a PR. In a neoadjuvant trial of 

MK-2206 plus endocrine therapy, 150 mg of MK-2206 was administered with prophylactic 

prednisone; however, toxicities, such as rash, were observed26. Though this trial included 

only those with a PIK3CA mutant tumor, no pathologic complete responses were observed. 

In our pre-surgical trial, prophylactic steroids were not given, and it is unclear whether 

tolerability would have been better in the pre-operative setting with steroid administration.

Beyond tumor proliferation, we evaluated whether there was a significant reduction in 

PI3K/AKT pathway markers after MK-2206 administration. Of the tumor biomarkers 

evaluated, we only identified a reduction in pAKT (p=0.09). However, a reduction trend was 

also seen in the control arm (p=0.06). This finding stresses the importance of including a 

control arm when assessing for biomarker modulation. In pre-clinical models, MK-2206 not 

only leads to a reduction in pAKT levels but also other targets in the PI3K pathway, 

including pS64. While there was a numerical decline in pS6 in our pre-surgical trial, this 

reduction did not reach statistical significance (p=0.20); however, this may be limited by the 

small sample size. Given the short half life of phospho-markers28, 29, including pAKT, 

careful pre-analytic considerations were made. We mandated that tumors be placed quickly 

in ice-cold formalin from the time of de-vascularization. Also, all tumor slides were cut 

within a few weeks of each other to ensure appropriate immunogenicity for tumor 

biomarkers. Differences in phosopho-marker expression between core needle biopsy tissue 

and surgical specimens have been reported, likely due to tissue handling during surgery and 

cold ischemia time after tissue resection28, 29. The fact that all post-MK-2206 tissue is from 

main surgical specimens may explain the pAKT reduction observed, including in the control 

arm. We suggest that future post-treatment core needle biopsies be obtained for comparison 

to pre-treatment core needle biopsies to avoid this potential limitation in future pre-surgical 

trials.
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Compared to controls, we observed an increase in serum levels associated with the insulin 

growth factor pathway, including insulin, glucose, and a trend to IGFBP-3. We did not 

observe a relationship of these levels with rash. The sample size is too small to evaluate for 

tumor biomarker changes. Inhibitors of the PI3K/Akt pathway have been associated with 

hyperglycemia due to mechanisms including AKT2 mediating insulin-induced translocation 

of the glucose transporter isoform 4 (GLUT4) glucose transporter and modulation of the 

negative feedback loop with upstream insulin receptor substrate proteins1. As there a number 

of AKT inhibitors that remain in clinical development1, identifying predictors of response 

and resistance remains critical, including potentially blood-based markers such as changes in 

the insulin growth factor pathway.

The main limitations of this trial have been previously described: 1) small sample size due to 

drug toxicity and 2) comparison of pre-MK-2206 core biopsy tissue to post-MK-2206 

surgical resection tissue, as opposed to core biopsy. In pre-clinical work, the presence of an 

activating PIK3CA mutation or PTEN loss associates with response to MK-22064. Clinical 

benefit has been reported in patients received the ATP-competitive pan-AKT kinase inhibitor 

AZD5363 in patients with AKT E17K mutated solid tumors30. In our pre-surgical trial, we 

performed mutation detection; however, due to the small sample size, we are unable to 

evaluate for differences in biologic response in these patients compared to those with 

PIK3CA wild type tumors.

While we identified that MK-2206 inhibited the proposed targeted, pAKT, we observed a 

reduction in pAKT in the prospectively accrued untreated controls as well. In future pre-

surgical trials, pre-analytic concerns should be highly considered, including comparing pre-

treatment core biopsies with post-treatment core tissue. In patients with operable breast 

cancer, the toxicity of MK-2206 was greater than expected. Window of opportunity trials 

remain an important way of identifying in vivo activity in early drug development; however, 

potential side effects should be monitored closely in this healthy patient population.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
MK-2206 Dose Level and Rash. (A) There was no association between the rate of any grade 

rash from MK-2206 and dose (p=0.40). All rash events were grade III, except 1 grade II 

event at the 200 mg dose. (B) There was no association between grade II or III rash and the 

pharmacokinetic (PK) level collected after the second MK-2206 dose (p=0.11). The PKs 

reflected for each patient were collected the day prior to the patient’s surgery.
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Figure 2. 
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Change in Tumor-Based Markers between MK-2206-treated patients and Untreated 

Controls. The vertical bar represents the protein expression change by 

immunohistochemistry (IHC) from surgical excision tissue to core biopsy in each treated 

patient. There was no difference observed in ki-67 (A), pAKT (B) PTEN (C), pS6 (D), and 

stathmin (E). Untreated control patients are illustrated (left) and MK-2206-treated patients 

(right) by dose. Mutations in the PI3K/AKT pathway are identified by asterix (*AKT 

mutation; ** PIK3CA mutation; ***PTEN mutation).
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Table 1

Baseline Patient and Tumor Characteristics of Evaluable MK-2206-Treated Patients and Untreated Controls

Patient Characteristics MK-2206 (n=12) Control (n=6)

 Age (years), mean (SD) 53.2 (11.2) 58 (11.9)

 Menopausal Status, n (%)

  Pre-menopausal 6 (50%) 2 (33%)

  Post-menopausal 6 (50%) 4 (67%)

 Ethnicity, n (%)

  Hispanic 7 (59%) 2 (33%)

  Non-Hispanic White 4 (33%) 2 (33%)

  Non-Hispanic Black 1 (8%) 1 (17%)

  Asian 0 (0%) 1 (17%)

Tumor Characteristics

 Initial Histology, n (%)

  Invasive Carcinoma

  Invasive Ductal Carcinoma 10 (83%) 4 (67%)

  Invasive Lobular Carcinoma 2 (17%) 2 (33%)

 Initial Size (cm) mean (SD)

  Invasive Carcinoma 2.5 (1.1) 3.0 (1.4)

 Immunophenotype, n (%)

  HR+/HER2−1 8 (67%) 6 (100%)

  HR+/HER2+ 1 (8%) 0 (0%)

  Triple Negative 3 (25%) 0 (0%)

Grade, n (%)

 I 2 (17%) 1 (17%)

 II 6 (50%) 4 (66%)

 III 4 (33%) 1 (17%)

Type of surgery, n (%)

 Lumpectomy 5 (41%) 2 (33%)

 Mastectomy 7 (59%) 4 (67%)

SD=Standard Deviation, HR=Hormone Receptor, HER2=Human Epidermal Growth Factor Receptor 2, TN=Triple Negative
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Table 2

MK-2206 Adverse Events

Dose Level (# of Patients) Adverse Event Grade I Grade II Grade III

200 mg (4)

Mucositis 1 2

Rash 1 1

Pruritus 2

Hyperglycemia 1 1

Fever 1

135 mg (3)

Rash 2

Pruritus 1 1

90 mg (5)

Mucositis 1 1

Rash 1

Hyperglycemia 1

Dry Skin 2

Total (12) 6 7 7
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