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Abstract

Purpose: Resistance to treatment with inhibitors of mammalian target of rapamycin (mTOR) 

is partially mediated by activation of epidermal growth factor receptor (EGFR). We conducted a 

phase I study to determine the recommended phase II dose (RP2D) and dose-limiting toxicities 

(DLT) of temsirolimus (mTOR inhibitor) combined with erlotinib (EGFR inhibitor) in patients 

with refractory solid tumors.

Methods: Standard “3+3” design was used for dose escalation. An expansion cohort at RP2D 

included only patients with squamous histology or mutations relevant to PI3K or EGFR pathway 

activation. Patients started daily erlotinib 7 days prior to starting temsirolimus on cycle 1. 

Intravenous temsirolimus was then administered weekly. Starting dose levels were 15 mg for 

temsirolimus and 100 mg for erlotinib.

Results: Forty-four patients received treatment on this study (28 in dose escalation and 16 in 

the expansion cohort). The RP2D was temsirolimus 25 mg IV weekly and erlotinib 100 mg 

orally daily. Two patients experienced DLTs (G3 dehydration and G4 renal failure). The most 

common drug-related adverse events (all grades) were rash, mucositis/stomatitis, diarrhea, nausea 

and fatigue. No complete or partial responses was observed. The median duration on this study 

was 69 days (range 3–770) for escalation and 88 days (range 25–243) for expansion cohorts. 

Among 11 response evaluable patients in the expansion cohort, 9 (82%) had stable disease and 2 

(18%) had progressive disease.

Conclusion: The combination of temsirolimus and erlotinib at the RP2D was well-tolerated, and 

the regimen resulted in prolonged disease stabilization in selected patients. NCT00770263
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Introduction

Growth factor receptors such as epidermal growth factor receptor (EGFR) and 

phosphoinositide 3-kinase (PI3K)-AKT-mTOR play important roles in regulation of 

proliferation, differentiation, and cell death in many malignancies. Receptor tyrosine 

kinases, such as EGFR can activate PI3K heterodimer by phosphorylating adaptor 

proteins. Activated PI3K phosphorylates a membrane phospholipid, phosphatidylinositol 

bisphosphate (PIP2) to phosphatidylinositol trisphosphate (PIP3), leading to phosphorylation 

of AKT and mTORC1, and regulation of a host of cellular proteins relevant to cell 

growth, cell cycle entry, and protein synthesis[1]. Several agents that inhibit either 

EGFR or PI3K-AKT-mTOR pathways are now in clinical use, and more are in various 

stages of clinical development. mTORC1 inhibitors, such as temsirolimus and everolimus 

have been approved by FDA for selected cancers based on phase III clinical trials in 

kidney cancer, neuroendocrine tumors and metastatic breast cancer[2–4]. EGFR inhibitors, 

including erlotinib, afatinib, gefitinib, dacomitinib, and osimertinib are currently approved 

for treatment of non-small cell lung cancer[5–9].

EGFR tyrosine kinase inhibitors (TKIs), especially earlier generation agents, are prone to 

therapeutic resistance. Mechanisms of resistance are well studied, and include presence of 

constitutively active form of EGFR or oncogenic shifts involving HER2, HER3 or other 

members of EGFR family of receptor tyrosine kinases[10]. Deleterious mutations or loss 

of PTEN, activates AKT/mTOR signaling and has been implicated in resistance to EGFR 

TKIs[11]. MET amplification leading to activation of HER3 mediated PI3K/AKT/mTOR 

has also been seen in EGFR TKI resistant lung cancer models [12]. Upregulation of IGF-1R 

upon EGFR inhibition can also lead to activation of PI3K/AKT signaling and acquired 

resistance to EGFR TKIs[13]. These put together support the importance of PI3K/AKT/

mTOR signaling pathway in resistance to EGFR TKIs.

Tyrosine kinase receptors including EGFR play a role in acquired resistance to mTORC1 

inhibition. Suppression of negative feedback loops and subsequent activation of other 

signaling pathways is one of the well-known resistance mechanisms to mTORC1 inhibition. 

mTORC1 inhibition leads to alleviation of mTORC1 mediated negative feedback inhibition 

of other mitogenic signaling, such as Erk, via insulin like growth factor-1, and subsequently 

activates PI3K/Akt signaling[14–17]. Activation of Akt then leads to the stimulation of anti

apoptotic pathways and promotes tumor cell survival. In addition, mTORC1 inhibition can 

lead to tyrosine phosphorylation of EGFR via activation of c-Src or release of FOXO1/3a, 

then activates Erk1/2 signaling[18,19].

Synergistic effects of mTORC1 inhibitors in combination with erlotinib were observed 

in several cancer cell lines, including non-small cell lung, pancreatic, colon and breast 

cancers[14,20–25]. In gefitinib-resistant non-small cell lung cancer cell lines, addition of 

everolimus led to growth inhibition[20,21,25]. A similar observation has been extended in 
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vivo using colon cancer xenograft models[20]. This mechanistic evidence provides rationale 

for combining EGFR inhibition and mTORC1 inhibition to overcome resistance to either 

therapy and to enhance anti-tumor activity in solid tumors.

Several trials combining mTOR inhibitors and EGFR inhibitors have been ongoing or 

completed since this study was designed [26–33]. Temsirolimus is given intravenously at 

25mg weekly for treatment of renal cell carcinoma [34]. Erlotinib is dosed orally daily 

at 100mg for pancreatic cancer indication and 150mg for lung cancer indication[35]. At 

the time of this study planning, limited toxicity data was available for the combination of 

erlotinib and temsirolimus in patients with recurrent malignant gliomas, which was later 

published[36]. The maximum tolerated dose (MTD) for this combination is proposed to 

be 150mg/day of erlotinib and 15mg/week for temsirolimus with dose limiting toxicities 

of rash and mucositis. No objective responses were in glioblastoma cohort, but 2 out of 

16 patients had responses in anaplastic glioma cohort. In addition to this clinical trial, 

another preclinical study evaluated the impact of the dosing sequence of mTOR inhibitor 

in combination with EGFR inhibitor in pancreatic cancer cell lines. Interestingly, synergic 

effects in terms of cell growth inhibition and apoptosis induction were only observed when 

EGFR inhibitor was administered before mTOR inhibitor[37]. Considering that the half-life 

of erlotinib was 36 hours, a more rational design was to initiate erlotinib treatment one 

week prior to the administration of temsirolimus. Therefore, we proposed to evaluate the 

combination of temsirolimus with erlotinib in a dose escalation phase I trial reflecting the 

new dosing schedule in patients with refractory, recurrent solid tumor malignancies.

Methods

This was an open-label, non-randomized, phase I study that employed a “3+3” dose

escalation design (NCT00770263) performed at Siteman Cancer Center at Washington 

University School of Medicine in Saint Louis. The protocol was approved by the 

Institutional Review Board. The trial was conducted in accordance with the Declaration of 

Helsinki and the International Conference on Harmonization Guidelines for Good Clinical 

Practice. All participants provided informed consent prior to entering the clinical trial.

Eligibility

Patients with histologically confirmed solid tumor that was resistant to standard treatments 

were enrolled. Patients without measurable disease were allowed to participate. Patients 

were required to ECOG performance status of 0 – 1, ages 18 or older, and have preserved 

organ functions including absolute neutrophil count of 1,500/mm3 or greater, platelets 

100,000/mm3 or greater, hemoglobin 9.0g/dL or greater, total bilirubin of 1.5 × upper limit 

of normal (ULN) or less, transaminases of 3 × ULN or less, creatinine of 2 × ULN or less or 

creatinine clearance 60mL/min or greater, and fasting serum cholesterol 350mg/dL or less. 

Patients who were concomitantly on CYP3A4 inducers were not allowed as temsirolimus 

is primarily metabolized by CYP3A4. Other exclusions included known hypersensitivity to 

macrolide antibiotics; active anti-retroviral therapy for HIV infection; active central nervous 

system disease; or uncontrolled intercurrent illness. Additional eligibility requirements for 

the expansion cohort included 1) available archival tissue, 2) known tumor mutational 

Park et al. Page 3

Cancer Chemother Pharmacol. Author manuscript; available in PMC 2021 September 21.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://clinicaltrials.gov/ct2/show/NCT00770263


status including PTEN loss, PIK3CA mutation, and/or EGFR mutation, without KRAS or 

BRAF mutations as determined by next generation sequencing performed at the Genomic 

and Pathology Services at Washington University or other CLIA-certified laboratories, 3) 

squamous carcinoma histology, papillary thyroid carcinoma, and adenoid cystic carcinoma 

regardless of genetic alterations based on durable stable disease seen during dose escalation 

phase in these histology types, and 4) consent to mandatory post-cycle 1 biopsy. Dose 

expansion phase was planned to enroll up to 10 patients evaluable for post-treatment 

biopsies as well as to better define the toxicity profile at the RP2D; if evaluability criteria 

were not met, patients were to be replaced.

Treatment

Patients were enrolled at 4 dose levels. The starting doses were erlotinib 100mg orally 

daily with temsirolimus 15mg IV weekly, and doses were increased according to a standard 

“3+3” dose escalation design (Table 1). Prophylactic minocycline 50mg orally twice daily 

was started on cycle 1 day 1 for erlotinib-induced rash. The first cycle included 7 days 

of erlotinib alone, followed by weekly temsirolimus infusions on days 8, 15, 22, and 29; 

therefore, the first cycle was considered to be 35 days. All subsequent cycles were 28 

days. Additional patients were added to the dose expansion phase once the recommended 

dose was defined. Patients continued treatment until they experienced disease progression or 

intolerable toxic effects.

Toxicity assessment and dose modifications

Dose modifications were allowed for treatment-related toxicities. Toxicity grades followed 

Common Terminology Criteria for Adverse Events (CTCAE) version 3. Temsirolimus dose 

reductions were allowed to as low as 10mg weekly; erlotinib dose reduction was not allowed 

below 100mg daily, but dose holds per protocol-defined criteria were allowed.

Definition of dose limiting toxicity (DLT) and maximum tolerated dose (MTD)

Patients who received at least one dose of temsirolimus following the 7-day erlotinib lead-in 

period were included for toxicity evaluation. Those who had DLT or completed the first 

cycle without DLT were evaluable for DLT analysis. Hematologic DLT was defined as grade 

4 neutropenia with greater than 7 days duration during the first cycle, or febrile neutropenia 

of any duration, or grade 4 anemia or thrombocytopenia which required transfusion therapy 

on more than two occasions in 7 days during the first cycle. Non-hematologic DLT was 

defined as any possibly, probably, or definitely related grade 3 or grade 4 non-hematologic 

toxicity that occurred during the first cycle with the specific exceptions of grade 3 or 4 

nausea, vomiting, or anorexia which returned to grade 1 prior to the next treatment cycle. 

Grade 3 triglyceride elevation despite appropriate lipid-lowering drug therapy and grade 3 

rash with no improvement after two weeks of supportive therapy were also defined as DLTs. 

Any treatment-related toxicity requiring a delay of 14 days prior to beginning cycle 2 was 

also considered a DLT.

Park et al. Page 4

Cancer Chemother Pharmacol. Author manuscript; available in PMC 2021 September 21.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Correlative studies

Serum and plasma samples were collected for proteomic evaluation. Archived formalin

fixed paraffin embedded tissue samples were collected when available. Fresh tumor biopsy 

was optional for patients during dose escalation, and was required for the expansion cohort. 

Services from the Genomic and Pathology Service at Washington University were used for 

molecular profiling of the tumor tissue.

Statistical considerations

This study used a traditional “3+3” design dose escalation schema with primary objectives 

1) to define the maximum tolerated dose (MTD) and dose-limiting toxicities (DLT) of 

temsirolimus in combination with erlotinib in patients with resistant solid malignancies; and 

2) to determine the incidence and severity of other toxicities of temsirolimus in combination 

with erlotinib in patients with advanced solid malignancies. Secondary objectives included 

assessment of tumor response in patients with response-evaluable disease. Tumor response 

to therapy was assessed according to the Response Evaluation Criteria in Solid Tumors 

(RECIST) 1.1 [38].

Results

Patient characteristics

From June 2009 to June 2014, a total of 67 patients were consented and were assessed 

for eligibility. Of those, 58 patients met eligibility, and 41 were started on erlotinib and 

temsirolimus combination treatment. Three patients who were started on erlotinib, but did 

not proceed with temsirolimus and erlotinib combination were excluded from DLT analysis. 

All patients were treated at the Siteman Cancer Center at Washington University in St. 

Louis. The reasons for not starting treatment after enrollment include insurance coverage 

issues, patient preference and clinical deterioration as shown in Figure 1. For the 41 patients 

who started treatment on the trial, demographic and clinical characteristics are as shown in 

Table 2. Median age of patients was 62 years, and approximately 60% were male. Most 

patients were non-Hispanic and Caucasian. Eighteen different tumor types were included 

with non-small cell lung cancer, pancreatic cancer, and adenoid cystic carcinoma being most 

common tumor types.

DLTs and MTD

Out of 6 DLT-evaluable patients that were enrolled in dose level 1, one patient had a DLT 

of grade 3 dehydration. Given the 3+3 rules defined in the protocol, dose escalation to the 

next dose level should have occurred; however, due to misinterpretation of protocol, the next 

patient was enrolled to the lower dose level (1A) and another patient was enrolled to dose 

level 1. Unfortunately, this seventh patient at dose level 1 experienced a DLT of grade 3 

acute renal failure. These were not consistent with the 3+3 dose escalation design; thus, 

further review by the principal investigator and Quality Assurance and Safety Monitoring 

Committee at Siteman Cancer Center was performed. They determined that a total of 9 DLT 

evaluable patients would be enrolled in dose level 1; and no additional patients were to be 

added to the lower dose level unless additional DLTs were observed at dose level 1. As no 
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other DLTs were observed at dose level 1, the study proceeded with further dose escalation. 

Subsequent dose levels followed 3+3 design without any reported DLTs. Therefore, MTD 

was not reached. Dose level 3 (erlotinib 100mg orally daily and temsirolimus 25 mg IV 

weekly) was determined to be recommended phase 2 dose (RP2D). A total of 16 patients 

were enrolled for the expansion cohort at the RP2D, as 7 patients who did not have post

treatment tumor biopsies were replaced per protocol; however, all 16 patients were included 

in DLT assessment.

Other toxicities

For most patients, treatment with temsirolimus and erlotinib was tolerated as expected. Most 

common toxicities were acneiform rash, reported in 26 patients (63.4%), but all were grades 

1 or 2. Stomatitis, hyperglycemia, diarrhea, nausea, and hypercholesterolemia were also 

common. Most common grade 3 or worse toxicities included hyperglycemia (N=7, 17.1%), 

anemia (N=4, 9.8%), and lymphopenia (N=3, 7.3%). Seven patients (17.1%) discontinued 

treatment due to toxicities.

Efficacy

Twenty-six patients had at least one scans to evaluate disease response. No objective 

response was observed. Of 26 response evaluable patients, 9 had progressive disease and 

17 had stable disease as best responses. Best responses are shown in Figure 2. Of the 

17 patients who had stable disease as best response, 8 patients had more than 6 months 

of disease stability. In the expansion cohort of 16 patients, where patients were more 

homogeneous in nature, 2 patients experienced prolonged stable disease. Of these 2 patients, 

one patient had adenoid cystic cancer, and the other had high grade soft tissue sarcoma with 

PTEN loss. Duration of treatment for patients treated on the expansion dose is shown in 

Figure 3.

Molecular analysis

Seven patients out of 16 in expansion cohort had tumor sequencing information, as shown in 

Figure 3. Reported molecular aberrations included PTEN loss/mutation, EGFR mutations, or 

PIK3CA mutations. No significant correlation between disease response, treatment duration 

and these mutations were noted. Only 3 patients in escalation cohorts, all in dose level 3, had 

sequencing information available. Among 3 patients treated at dose level 3, one patient with 

adenoid cystic cancer had KIT M541L and DNMT3A T44M identified, and had prolonged 

stable disease beyond 6 months; another patient had EGFR L747P and TP53 P72R, and also 

had prolonged stable disease; the last patient with TP53 P72R, RET G6915S had progressive 

disease as best response. Additional molecular analyses or proteomic studies in collected 

patient samples were not done due to incomplete collection and lack of funding.

Discussion

Combination of 25 mg of weekly temsirolimus and 100mg of daily erlotinib was well

tolerated without unexpected toxicities and MTD was not reached. While no objective 

responses were observed among multiple advanced patients with heavily pretreated solid 

tumors, there were two patients experienced prolonged stable disease. One of those had 
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a tumor type without established standard treatment (adenoid cystic carcinoma) while the 

other also had an aggressive rare tumor (sarcoma).

Our cohort of patients did not show measurable tumor decrease on temsirolimus and 

erlotinib. Lack of radiographic disease response, despite sound mechanistic rationale, is 

in accordance with other clinical studies that combined mTORC1 and EGFR inhibitors. 

A study evaluating everolimus and erlotinib in patients with head and neck squamous 

cell cancer showed one partial response and 11 patients with disease stabilization; thus, 

concluding no significant clinical benefit in this population[26]. Similar lack of efficacy 

was noted in studies combining gefitinib and everolimus [28,31]. This may be in part 

due to incomplete inhibition of PI3K/AKT/mTOR pathway as well as Erk pathway with 

temsirolimus and erlotinib; as well as activation of alternative signaling pathways that 

may drive disease progression. Inconclusive roles of potentially predictive biomarkers 

such as aberrations in PTEN or other molecules in PI3K pathway make patient selection 

challenging. It should be noted that patients with non-small cell lung cancer harboring 

activating EGFR mutations, such as exon 19 deletion or exon 21 L858R mutations, were not 

included in our study, as they would have previously received erlotinib per standard of care. 

At the time of this study, erlotinib was the standard EGFR inhibitor for that population, not 

osimertinib.

We did observe favorable toxicity profile with 100mg of daily erlotinib and 25 mg of 

weekly temsirolimus dose combination. This is somewhat different from previous studies. 

One study that evaluated temsirolimus and erlotinib combination in patients with head and 

neck squamous cell carcinoma resulted in early closure of the study due to intolerable 

toxicities including fatigue, diarrhea, and infection [33]. Another study using 150mg of 

erlotinib, DLTs of rash and mucositis precluded further dose escalation of temsirolimus 

beyond 15mg [36,33]. While rash and stomatitis were common toxicities reported in our 

study, none met the DLT criteria. Furthermore, with advances in supportive management of 

mTOR inhibitor-induced stomatitis with dexamethasone mouthwash [39], stomatitis likely is 

no longer the most common toxicity. In our study, we kept erlotinib at 100mg, which is the 

dose used in pancreatic cancer; but instead, escalated the dose of temsirolimus to full single 

agent dose of 25mg.

We were not able to complete planned correlative studies including pharmacokinetic studies, 

proteomic analysis of patient samples, or detailed molecular characteristics of fresh tumor 

samples that were collected in some patients. Despite all our efforts, tissue collection 

was was incomplete; and further funding resources were insufficient. This remains a key 

limitation of our study, and makes it difficult to assess potential pharmacodynamic changes, 

or lack thereof, that may explain the limited efficacy of the combination observed in our 

study. This has also regrettably led to a significant delay in publishing the results.

Despite limited efficacy results from our study as well as some of previously reported 

studies, both EGFR family of TKIs and PI3K/AKT/mTOR pathways remain key 

mechanisms leading to tumor growth and survival. Ongoing trials (NCT04108858, 

NCT02705859, NCT04042051) are evaluating combination of PI3K inhibition with HER2 
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inhibitors in breast cancer. Future studies in other solid tumors and better identification of 

predictive biomarkers are necessary.
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Figure 1. 
Flow of patients on the trial with temsirolimus and erlotinib in patients with advanced solid 

tumors. Intervention is defined as having received at least one dose of both erlotinib and 

temsirolimus.
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Figure 2. 
Best radiographic response in patients receiving temsirolimus and erlotinib by dose levels.
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Figure 3. 
Duration of study treatment in the expansion cohort
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Table 1.

Dose levels and DLTs in the phase I study of temsirolimus and erlotinib in patients with advanced cancer

Dose Level Erlotinib (oral, 
daily)

Temsirolimus (IV, 
weekly)

Number of 
patients 
treated

Number of 
patients eligible 
for DLT evaluation

Number of patients 
experiencing DLT

1A 100 mg 10 mg 1 1 0

1 100 mg 15 mg 15 9 2 (G3 dehydration, n=1; 
G3 acute renal failure, 
n=1)

2 100 mg 20 mg 5 3 0

3 100 mg 25 mg 4 3 0

Dose Expansion 
Phase

100 mg 25 mg 16 16 0

DLT, dose limiting toxicity; G, grade
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Table 2.

Demographic and clinical characteristics of patients with advanced cancer in the phase I study of temsirolimus 

and erlotinib (N=41). Non-small cell lung cancer included adenocarcinoma (n=4), squamous cell carcinoma 

(n=5) and sarcomatoid carcinoma (n=1).

Characteristic

Sex, N (%)

 Female 17 41.5%

 Male 24 58.5%

Median age at study enrollment, years (range) 62 (31 – 81)

Race, N (%)

 Caucasian 34 82.9%

 African-American 4 9.8%

 Asian 2 4.9%

 Other 1 2.4%

Disease type, N (%)

 Non-small cell lung cancer* 10 24.4%

 Pancreatic cancer 9 22.0%

 Adenoid cystic 4 9.8%

 Breast cancer 2 4.9%

 Gastric cancer 2 4.9%

 Cancer of unknown primary 2 4.9%

 Small cell lung cancer 1 2.4%

 Papillary thyroid cancer 1 2.4%

 Colon cancer 1 2.4%

 Cholangiocarcinoma 1 2.4%

 Ampullary adenocarcinoma 1 2.4%

 Sarcoma 1 2.4%

 Thymic cancer 1 2.4%

 Anal cancer 1 2.4%

 Mesothelioma 1 2.4%

 Vulvar cancer 1 2.4%

 Hepatocellular carcinoma 1 2.4%

 Head and neck squamous cell cancer 1 2.4%

Number of prior therapies, median (range) 2 (1 – 14)
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Table 3.

Commonly reported treatment-related toxicities (>10%) in patients receiving temsirolimus and erlotinib 

(N=41)

Level 
1 
(N=15)

1A 
(N=1)

2 
(n=5)

3 
(n=4)

Expansion 
(n=16)

All 
patients 
(N=41)

Any 
grade, 
N

G3 or 
worse, 
N

Any 
grade, 
N

G3 or 
worse, 
N

Any 
grade, 
N

G3 or 
worse, 
N

Any 
grade, 
N

G3 or 
worse, 
N

Any 
grade, N

G3 or 
worse, 
N

Any 
grade, 
N (%)

G3 or 
worse, 
N (%)

Non-Hematologic

Acneiform rash 12 0 1 0 4 0 2 0 7 0 26 63.4% 0 0.0%

Stomatitis 7 1 1 0 3 0 3 0 11 1 25 61.0% 2 4.9%

Hyperglycemia 8 1 1 0 4 2 1 1 7 3 21 51.2% 7 17.1%

Diarrhea 8 0 1 0 1 0 1 0 10 0 21 51.2% 0 0.0%

Nausea 6 1 1 0 1 0 1 0 9 0 18 43.9% 1 2.4%

Hypercholesterolemia 6 0 0 0 3 0 1 0 7 0 17 41.5% 0 0.0%

Fatigue 3 1 1 0 2 0 3 0 8 0 17 41.5% 1 2.4%

Anorexia 4 1 1 0 2 0 2 0 6 0 15 36.6% 1 2.4%

Dysgeusia 2 0 0 0 3 0 3 0 6 0 14 34.1% 0 0.0%

Hypertriglyceridemia 0 0 0 0 1 0 0 0 10 1 11 26.8% 1 2.4%

Hypoalbuminemia 4 0 0 0 1 0 0 0 5 0 10 24.4% 0 0.0%

Rash, not otherwise 
specified 0 0 0 0 0 0 1 0 7 1 8 19.5% 1 2.4%

Weight loss 0 0 0 0 2 0 1 0 4 0 7 17.1% 0 0.0%

Hand-foot syndrome 0 0 0 0 0 0 1 0 6 0 7 17.1% 0 0.0%

Dry skin 0 0 0 0 2 0 0 0 5 0 7 17.1% 0 0.0%

Vomiting 4 1 0 0 0 0 0 0 2 0 6 14.6% 1 2.4%

Hypokalemia 2 1 0 0 2 0 0 0 2 1 6 14.6% 2 4.9%

Fever 2 0 0 0 0 0 0 0 3 0 5 12.2% 0 0.0%

Alopecia 4 1 0 0 0 0 0 0 1 0 5 12.2% 1 2.4%

Nail changes 1 0 1 0 2 0 1 0 0 0 5 12.2% 0 0.0%

Elevated ALT 2 0 0 0 1 0 0 0 2 0 5 12.2% 0 0.0%

Hematologic 0 0.0%

Anemia 3 0 0 0 1 0 2 2 8 2 14 34.1% 4 9.8%

Lymphopenia 3 1 1 0 1 0 1 0 8 2 14 34.1% 3 7.3%

Thrombocytopenia 5 0 0 0 2 0 0 0 5 0 12 29.3% 0 0.0%

Leukopenia 3 0 0 0 1 0 0 0 2 0 6 14.6% 0 0.0%

Neutropenia 4 0 0 0 0 0 0 0 1 0 5 12.2% 0 0.0%
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