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ABSTRACT:  

PURPOSE: Metaplastic breast cancer (MpBC) is a rare aggressive subtype that responds poorly to cytotoxics.  

Median survival is approximately eight months for metastatic disease. We report results for advanced MpBC 

treated with ipilimumab+nivolumab, a cohort of S1609 for rare cancers (DART: NCT02834013). 

METHODS: Prospective, open-label, multicenter phase II (two-stage) trial of ipilimumab (1mg/kg IV q6weeks) 

plus nivolumab (240mg IV q2weeks) for advanced MpBC. Primary endpoint was objective response rate (ORR). 

Secondary endpoints included progression-free survival (PFS), overall survival (OS) and toxicity. 

RESULTS: Overall, 17 evaluable patients enrolled. Median age was 60 years (26-85); median number of prior 

therapy lines, 2 (0-5). ORR was 18%; 3/17 patients achieved objective responses (1 complete, 2 partial 

responses) (2 spindle cell, 1 chondromyxoid histology), which are ongoing at 28+, 33+ and 34+ months, 

respectively.  Median PFS and OS were 2 and 12 months, respectively. Altogether, 11 patients (65%) 

experienced adverse events (AEs), including one grade 5 AE. Eight patients (47%) developed an immune-

related AE (irAE); with adrenal insufficiency observed in all three responders. Responses occurred in tumors 

with low tumor mutational burden, low PD-L1 and absent TILs. 

CONCLUSION: The ipilimumab and nivolumab combination showed no new safety signals and met its primary 

endpoint with 18% ORR in advanced, chemotherapy-refractory MpBC.  All responses are ongoing at >2 to almost 

3 years later. The effect of  ipilimumab and nivolumab was associated with exceptional responses in a subset of 

patients versus no activity.  This combination warrants further investigation in MpBC, with special attention to 

understanding mechanism of action, and carefully designed to weigh against the significant risks of irAEs.  

 

 
Translational Relevance 
 
SWOG dual anti–CTLA-4 and anti–PD-1 blockade in rare tumors (DART) S1609 is the first study of 

combination anti–CTLA-4 (ipilimumab) and anti–PD-1 (nivolumab) across rare tumors, with this cohort focusing 

on metaplastic breast cancer, an aggressive subtype that responds poorly to cytotoxic therapies and in whom 

immunotherapies have not previously been evaluated. Patients with advanced, chemotherapy-refractory 

metaplastic breast carcinoma had an 18% objective response rate (3 of 17 patients), which may be driven in 

part by anti–CTLA-4 as part of the treatment combination since responders all had low tumor mutational 
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burden and included tumors with low tumor-infiltrating lymphocytes and low PD-L1 expression.  All responses 

are ongoing beyond 2+ years.  
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Introduction:  

Metaplastic breast cancers (MpBC) are rare (~1% of breast cancers)  and very aggressive tumors, typically 

composed of both an adenocarcinoma and a metaplastic component (squamous, chondroid, spindle, rhabdoid 

or osseous, typically of same clonal origin as ductal carconima component) [1-3]. MpBC has a poor response to 

standard cytotoxic therapies [4], and a median survival of eight months for metastatic disease, which is 

significantly worse than that of non-metaplastic triple-negative breast cancer (TNBC) [5]. 

 

The molecular signature of MpBCs has similarilities to  the claudin‐low and mesenchymal subtypes of TNBC.  

There is an enrichment of stem cell-associated genes including genes involved in epithelial‐to‐mesenchymal 

transition [6]. Genomic studies have found that MpBC may have amplification of epidermal growth factor 

receptor, as well as alterations in genes involved in  the PI3K/Akt pathway, Wnt/β-catenin signaling, and cell 

cycle dysregulation [7].   

 

Frequent overexpression of PD-L1 was recently demonstrated in primary MpBC, with PD-L1 positivity in tumor 

cells [8]. Tumor-infiltrating lymphocytes (TIL) have also been demonstrated in MpBC, including PD-1 expressing 

TILs [8, 9] suggestive of an immunogenic cancer phenotype in some patients. These findings and preliminary 

evidence of clinical activity of PD-1 blockade in MpBC [10], led to the inclusion of MpBC into the DART study as 

cohort 36.  

 

Here, we present the results of the metaplastic breast cancer cohort on DART (DUAL ANTI-CTLA-4 AND ANTI-

PD-1 BLOCKADE IN RARE TUMORS, S1609), a prospective phase II study conducted through the National 

Cancer Institute (NCI)-supported SWOG Cancer Research Network.   

Patients and Methods 

Patients and Procedures 

DART is a multicenter (>800 sites), open label, Phase II basket study (NCT02834013) of ipilimumab and 

nivolumab for rare malignancies.  It is being conducted by the Early Therapeutics and Rare Cancers Committee 

under the auspices of SWOG and the NCI.  The Cancer Therapy Evaluation Program (CTEP) provided study 
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medication under an NCI Cooperative Research and Development Agreement (CRADA) with Bristol-Myers 

Squibb (BMS). The study was conducted in accordance with the Declaration of Helsinki. The trial design and 

eligibility criteria for DART were previously reported [11].  All participants provided written informed consent 

authorized by each enrolling center’s internal review board.  

 

Eligible patients for cohort 36 must have had a histologically confirmed diagnosis of MpBC with disease 

measurable as per RECIST v1.1 [12]. Enrollment was directed into study cohorts (baskets) based on the local 

pathology report (the DART trial did not mandate central review/verification of the rare histologies). All patients’ 

cancers had progressed following at least one line of standard therapy and there must not have been other 

approved/standard therapy available that has been shown to prolong overall survival. Patients may have 

received either prior anti-CTLA4 or other prior anti-PD-1/anti-PD-L1 therapy (but not both) provided that it was 

completed at least four weeks prior to registration. Patients were required to have an ECOG PS 0-2, be at least 

18 years of age and have adequate organ function, within specific hematologic, renal, hepatic, adrenal, and 

thyroid parameters. Exclusion criteria included certain autoimmune diseases and ongoing Grade 3/4 irAEs. For 

patients with brain metastases, central nervous system (CNS) directed therapy must have been completed ≥ 28 

days prior to registration and patients must have been off steroids for at least seven days with stable disease at 

time of registration.  

 

Patients received nivolumab 240 mg every two weeks and ipilimumab 1 mg/kg every six weeks (both 

intravenously, one cycle is 6 weeks). Disease assessments were performed at baseline and thereafter at weeks 

8, 16, 24, and then every 12 weeks. Treatment continued until tumor progression, unacceptable toxicity, or 

withdrawal of consent. 

 

Endpoints and statistical analysis 

The primary endpoint of the study was objective response rate (ORR) (confirmed complete and partial response 

(CR and PR, respectively)) as assessed by RECIST 1.1 criteria [12]. The regimen was considered of interest for 

further study if the true ORR was 12% or higher (2 responses out of 16 eligible patients). Subset analyses within 

the cohort were not prespecified.  
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As previously described, all cohorts used a two-stage design [13]. If >1 response was observed in the first six 

eligible and evaluable patients, accrual to the second stage to a total of 16 patients would be opened. Two or 

more responses out of 16 patients were considered evidence that the treatment regimen merits further 

investigation, provided other data including adverse events (AEs) also appeared satisfactory. This design has 

87% power (under an alternative response rate of 30%) with a one-sided alpha of 13% (null response rate 

assumed to be 5%) in each stratum.  

 

Secondary endpoints were toxicity (per CTCAE version 4), overall-survival (OS), and progression-free survival 

(PFS); PFS was equal for RECIST [12] and iRECIST [14] in this cohort. PFS and OS estimates were calculated 

utilizing the Kaplan-Meier method [15] and compared using log-rank tests. Confidence intervals (CIs) for medians 

were built using the method of Brookmeyer and Crowley [16]; CI for point estimates were calculated employing 

the log-log transformation. CIs for the primary ORR analysis accounted for the two-stage design and the 

observed sample size of 17 patients [17]. All analyses were performed using R version 4.0.1. 

 
 
 
Results 

Patient Characteristics 

Overall, 19 patients from 17 National Clinical Trial Network (NCTN) institutions were registered for cohort 36, 

with 17 patients meeting eligibility criteria and receiving protocol therapy (CONSORT Supplemental Figure 1). 

Enrollment was rapid, with 8 eligible patients enrolled January to May 2018 (first stage) followed by a temporary 

study hold to analyze responses to determine proceeding to the second stage, followed by enrollment of an 

additional 9 eligible patients from October 2018 to April 2019. 

Patient demographics and tumor characteristics are listed in Table 1. The median age was 60 years (range 26-

85 years); all patients were female and the majority Caucasian. As expected for MpBC, the majority of tumors 

were TNBC, high grade and exhibited high proliferation. Patients had received a median number of two prior 

lines of systemic therapies, including standard chemotherapies (anthracycline, taxanes, eribulin mesylate, 
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carboplatin, cisplatin, capecitabine), angiogenesis inhibitors, mTOR inhibitors, anti-PD-1 inhibitors, BET 

inhibitors, HDAC inhibitors, and other investigational agents.  

 

Toxicities 

Treatment-related AEs are summarized in Table 2. Overall, 11 patients (65%) experienced an AE, with 3 (18%) 

having a grade 3-4 AE and 1 grade 5 AE (unknown cause, possibly related, further detail in Table 2).  Altogether, 

47% of participants experienced an irAE; the most common were liver function test (LFT) abnormalities, adrenal 

insufficiency, and rash.  

 

Outcomes 

Efficacy results are shown in Table 3. Of 17 enrolled and eligible patients, all of whom had measurable disease, 

three patients had confirmed objective responses by RECIST 1.1, resulting in an ORR of 18% (95% CI 6%-

40%). Notably, all three responses have been durable and have been ongoing at 28+, 33+, 34+ months, 

respectively and are therefore considered exceptional (Figure 1). These responses were observed in spindle 

cell MpBC (n=2) and chondromyxoid MpBC (n=1). Non-responders had poor outcomes; stable disease (SD) was 

seen in 18%, none lasting > 6 months. Median PFS and OS were 2 and 12 months, respectively (Figure 1). 

Median follow-up among patients who are alive is 33 months.  Cut-off date of data follow-up is 2/4/2021. Three 

patients had received prior anti PD-1 therapy; none of whom had a tumor response. 

 

Exceptional responders are described in more detail in Supplemental Table 1. All three responders had 

chemotherapy-refractory disease with significant tumor burden. The tumors’ baseline target lesion sum ranged 

from 6.1 to 11.3 cm and cancers had recurred within one year of a taxane and/or anthracycline containing 

regimen, or progressed on it. None had received prior immunotherapy. Reassuringly, responses persisted 

despite stopping ipilimumab in one patient and ipilimumab+nivolumab in another patient (Figure 1). Of note, all 

three responders developed significant irAEs with adrenal insufficiency induced in all three. 

 

Genomic Alterations and PD-L1 expression 
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Prespecified trial correlative studies have been delayed due to COVID-19 pandemic work restrictions. Molecular 

and immunohistochemistry (IHC) tumor characterization done as part of routine medical care is shown for all 

three responding patients in Supplemental Table 1. Tumors had low tumor mutational burden (TMB), were 

microsatellite stable, and two of three had negative or low PD-L1 expression/TILs.   
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Discussion  

To our knowledge, our study represents the first prospective trial of immunotherapy in MpBC, a rare subset of 

TNBC. This cohort of the DART trial met its primary endpoint: ipilimumab plus nivolumab was clinically active in 

advanced MpBC, with responses observed in 3/17 patients (ORR 18%). Importantly, all responses were durable 

(28+, 33+ and 34+ months), which is rarely observed in MpBC. 

Advanced MpBC has a poor prognosis with median OS less than one year despite chemotherapy [18];  therefore, 

new treatment strategies are urgently needed. MpBCs harbor a wide variety of genomic alterations, the most 

frequent being in the TP53 and PIK3CA genes [9].  Therapies targeting the PI3K/AKT/mTOR pathway and anti-

angiogenesis agents have shown objective responses in a subset of patients [18-21]. The limited treatment 

options and poor prognosis of MpBC along with the high tumoral PD-L1 expression and TIL presence in some 

patients [8] provided the rationale to study immunotherapies in this subtype.  

Objective responses to dual immunotherapy were seen in three patients, two with spindle cell and one with 

chondromyxoid histology. All three women had chemotherapy-refractory disease with significant tumor burden 

(range of baseline target lesion sum 6.1 - 11.3 cm). These responses are remarkable for several reasons. First, 

they were durable with all responses ongoing beyond 2 years, which is in stark contrast to the short-lived 

responses observed with chemotherapy [18] as well as with anti-PD-1 blockade in MpBC [10]. Furthermore,  

three of the patients in our study (all non-responders) who had received prior therapy with anti-PD-1 (combined 

with platinum chemotherapy, targeted agents or a STING agonist) rapidly progressed on that therapy, all within 

two months. Second, responses were observed in patients with highly chemotherapy-refractory disease, as 

evidenced by disease recurrence within one year of a taxane and/or anthracycline combination regimen or 

progression on it, known to be an independent poor prognostic factor for TNBC [22-24]. Third, responses were 

observed even in tumors with negative or low PD-L1 expression and low TIL. This may suggest a contribution of 

the anti-CTLA blockade to the efficacy of the regimen studied, as responses to anti-PD-1/anti-PD-L1 therapeutics 

are enrichedin PD-L1-positive tumors in metastatic TNBC [23, 25].  Fourth, all three responders developed 

significant irAEs including panhypopituitarism and adrenal insufficiency. While irAE toxicity has been observed 

across immune checkpoint inhibitor regimens and has been shown to correlate with anti-tumor responses in 
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some studies [26], the duration of treatment is generally longer in responders, which could be a confounder due 

to longer exposure to therapy. Adrenal insufficiency, for instance, was diagnosed around cycle 3-4 at 

approximately 4 months in the responders, at which time most of the non-responder patients had come off study 

for progression.  Fifth, our responders had low TMB.  TMB can be strongly correlated with responsiveness to 

checkpoint blockade, with only ~5% of patients responding to anti-PD1/PDL1 agents when TMB is low (<5 

mutations/mb); however, our prior studies suggest that responses to anti-CTL4/anti-PD1/PDL1 combinations, as 

given in the present study,  are independent of TMB [27].  

 

While the contribution of CTLA-4 blockade to the efficacy of the anti-CTLA-4/anti-PD-1 combination and in 

particular the duration of responses remains unknown in our trial, we would like to reference efficacy data of anti-

PD-1/PD-L1 therapy in MpBC as well as TNBC in general. Data from a recently published case series of MpBC, 

which included 4 patients from an investigator-initiated trial of anti-PD-1 therapy (with capecitabine or paclitaxel) 

as well as one patient treated off-label with pembrolizumab and bicalutamide) demonstrated objective responses 

in 3 patients, however, PFS was only 5.3, 5.7 and 8.0 months [28]). In another investigator-initiated trial of anti-

PD-1 therapy with nab-paclitaxel one of two patients with MpBC experienced an objective response, however, 

PFS was only 6.7 months (Adams et al, NCT02752685, unpublished data). In phase 3 trials of chemo-

immunotherapy for metastatic (general) TNBC durable responses were observed, however, the percentage of 

patients with ongoing responses years out is very small.  For instance in our final analysis of Impassion130, 

among patients alive at 3 years, only 16 patients had not experienced progression of disease, representing 

1.77% of the 902 patients enrolled and 2.66% of patients treated with the chemo-immunotherapy combination 

(12/451) [29].  

 

As discussed above, responses to chemo- plus anti-PD-1 therapy observed in MpBC are typically not durable 

(all ≤ 9 months) and combinatorial immunotherapies may be required to achieve durable responses. However, 

it is important to note the addition of anti-CTLA-4 to anti-PD-1/PD-L1 regimens has been associated with greater 

toxicity and higher mortality rates [30, 31].  A meta-analysis of 112 trials involving 19 217 patients showed toxicity-

related fatality rates of 0.36% (anti-PD-1), 0.38% (anti-PD-L1), 1.08% (anti-CTLA-4), and 1.23% (anti-PD-1/PD-

L1 plus anti-CTLA-4)[30]. 
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The side effect profile of the anti-CTLA-4/anti-PD-1 combination in our study was consistent with published 

combination studies [31, 32] and that observed in other cohorts of DART. No unexpected toxicities were 

observed, however, the fatal event and several potentially life-threatening AEs such as adrenal insufficiency 

highlight the importance of a thorough risk benefit discussion with patients and their education about possible 

side effects before treatment start as well as careful monitoring of patients on treatment by oncologists at centers 

with immunotherapy experience. Furthermore, it is essential to raise awareness among emergency department 

physicians, critical care providers, and other specialists, especially as serious toxicities can have unusual clinical 

presentations and grade 5 toxicities can occur very early in the treatment course, as shown for ipilimumab 

combination therapies with a median 14.5 days[30]. Subsequent studies should therefore carefully consider 

these risks and possibly modify dosing, as AEs have been shown to occur more often at higher doses of 

ipilimumab[30], or evaluate newer anti-CTLA-4 formulations such as probodies to widen the therapeutic 

window[33]. 

 

To better understand the molecular basis for responses, correlative samples were collected on study and will be 

analyzed as per pre-specified plan at Cancer Immune Monitoring and Analysis Centers (CIMAC) sites.  Some 

patients had tumor NGS performed for clinical purposes outside of the DART trial and results were available as 

part of the medical record. Based on these local data, tumors of responders with NGS available showed low 

TMB and absence of microsatellite instability (MSI), which is consistent with our published large dataset of 192 

MpBC demonstrating a low TMB across these tumors (median 2.7 mutations/Mb) along with microsatellite 

stability (0/192 MpBC were MSI high)[9].  

 

Strengths of our study include the enrollment of patients at both academic and community centers as well as 

support from the NCI and SWOG. Furthermore, DART served an unmet need with rare tumors and demonstrated 

that it was feasible to rapidly accrue even very rare tumors [11], especially since SWOG was able to mobilize 

>800 sites for the DART study.   Limitations of the study include a relatively small sample size within a single 

arm design per disease cohort, and the lack of a randomized comparison to standard of care therapies.  Central 

pathology review was not mandated, and therefore we relied on local site assessments which may be suboptimal 
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for rare occurring cancers; however, review of all pathology reports was conducted by the study chair confirming 

the presence of metaplastic components in specimens. Furthermore, for the three responders, digital pathology 

images were reviewed for assessment of TILs.  

 

In conclusion, amongst 17 patients treated with nivolumab and ipilumumab, three exceptional responses were 

observed in chemotherapy-refractory, metastatic MpBC, all ongoing at 28+, 33+, 34+ months. Further 

investigation of this combination is warranted. Of special interest, in this study, responses were dichotomized 

into the 18% that did remarkably well versus the others that had no significant benefit from ipilimumab and 

nivolumab. Such a dichotomization may suggest the presence of a unique biomarker for response in these 

patients and should be taken into consideration in the design of a future trial, possibly with an adaptive design. 

Interestingly, the exceptional responders included patients whose tumors had low TMB, low TIL and no PD-L1 

expression, indicating that the mechanism of response requires further in-depth interrogation, which is planned 

via collaboration with CIMAC sites .  
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Figure 1:  Outcome of patients with metaplastic breast cancer treated with ipilimumab 
and nivolumab (RECIST 1.1)  
A:  Waterfall plot. Horizontal lines mark RECIST progression (+20%) and PR (-30%). 
Crosshatch indicates patient failed therapy and does not have tumor measurements available 
due progression (due to new lesions at first assessment (n=3), death before assessment (n=1), 
or withdrew consent for follow-up when entered hospice before first assessment (n=1)). One 
patient had 0% change in RECIST measurements and therefore appears as a gap in the 
waterfall. 
B:  Swimmer’s Plot. By MpBC histology.  
C/D: OS and PFS Kaplan Meier curve  
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Table 1: Patient Summary 
 

  N (%) or median (min, max)  

Age 60 (26, 85) 

Female sex 17 (100) 

ECOG PS  

0 

1 

2 

 

5 (29) 

10 (59) 

2 (12) 

Race/Ethnicity 

White 

Black  

Asian 

Hispanic 

  

14 (82) 

2 (12) 

1 (6) 

1 (6) 

Biomarker profile 

ER/PR/HER2 neg (TNBC) 

ER or PR low (1-10% pos), HER2 neg  

ER/PR >10% pos, HER2 neg 

  

13 (76) 

3 (18) 

1 (6) 

Ki67 87 (20, 100) 

Histology  

Spindle 

Squamous  

Spindle and squamous 

Spindle and chondroid 

Chondroid 

Chondromyxoid 

Unknown 

 

8 

3 

1 

1 

2 

1 

1 

Prior lines of systemic therapy, includes 

adjuvant and metastatic setting (median) 

2 (0, 5) 

Prior anti-PD-1 therapy 

Yes 

No 

  

3 (18) 

14 (82) 

 
Abbreviations:  ER = estrogen receptor; HER2 = human epidermal growth factor receptor 2; 
ki67 = ki67 nuclear antigen/proliferation index; min/max = minimum/maximum; N = number; neg 
= negative; PD-1 = programmed death protein 1; pos = positive; PR = progesterone receptor; 
PS = performance status; TNBC triple negative breast cancer 
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Table 2: Treatment-Related Adverse Events (N = 17 patients) 
 

 N (%) of patients 

  Any Grade Grade 3-4 Grade 5 

Any 11 (64.7) 4 (23.5) 1 (5.9) 

Serious 4 (23.5) 3 (17.6) 1 (5.9) 

Led to Discontinuation 1 (5.9) 1 (5.9)* 0 (0) 

Lead to Death 1 (5.9) 0 (0) 1 (5.9)** 

  

AE >10% of Patients       

     AST increased 6 (35.3) 1 (5.9) 0 (0) 

     Fatigue 5 (29.4) 0 (0) 0 (0) 

     Adrenal insufficiency 4 (23.5) 1 (5.9) 0 (0) 

     ALT increased 4 (23.5) 0 (0) 0 (0) 

     Diarrhea 4 (23.5) 0 (0) 0 (0) 

     Nausea 3 (17.6) 2 (11.8) 0 (0) 

     Rash maculo-papular 3 (17.6) 1 (5.9) 0 (0) 

     Abdominal pain 3 (17.6) 0 (0) 0 (0) 

     Anemia 3 (17.6) 0 (0) 0 (0) 

     Lymphocyte count decreased 3 (17.6) 0 (0) 0 (0) 

     Sepsis 2 (11.8) 1 (5.9) 1 (5.9) 

     Colitis 2 (11.8) 1 (5.9) 0 (0) 

     Dizziness 2 (11.8) 1 (5.9) 0 (0) 

     Anorexia 2 (11.8) 0 (0) 0 (0) 

     Blood bilirubin increased 2 (11.8) 0 (0) 0 (0) 

     Constipation 2 (11.8) 0 (0) 0 (0) 

     Headache 2 (11.8) 0 (0) 0 (0) 

     Hypothyroidism 2 (11.8) 0 (0) 0 (0) 

     Lipase increased 2 (11.8) 0 (0) 0 (0) 

     Neck pain 2 (11.8) 0 (0) 0 (0) 

     Pruritus 2 (11.8) 0 (0) 0 (0) 

     Vomiting 2 (11.8) 0 (0) 0 (0) 

  

Immune-mediated AE (regardless of 
frequency) 

8 (47.1) 3 (17.6) 0 (0.0) 

     AST increased 6 (35.3) 1 (5.9) 0 (0) 

     Adrenal insufficiency 4 (23.5) 1 (5.9) 0 (0) 

     ALT increased 4 (23.5) 0 (0) 0 (0) 

     Diarrhea 4 (23.5) 0 (0) 0 (0) 

     Rash maculo-papular 3 (17.6) 1 (5.9) 0 (0) 

     Colitis 2 (11.8) 1 (5.9) 0 (0) 

     Blood bilirubin increased 2 (11.8) 0 (0) 0 (0) 

     Hypothyroidism 2 (11.8) 0 (0) 0 (0) 

     Lipase increased 2 (11.8) 0 (0) 0 (0) 
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     Pruritus 2 (11.8) 0 (0) 0 (0) 

     Hyperthyroidism 1 (5.9) 0 (0) 0 (0) 

 
 
*Study drug discontinuation per investigator discretion, as patient already had achieved 
a complete response. 
**The patient was a 76 year old female with EGOG performance status 2 at enrollment. 
She had reported urinary frequency around day 14 after first treatment with ipilimumab 
and nivolumab.  She was started on oral antibiotic treatment for urinary tract infection. 
Presented on day 15 for her next treatment and reported lightheadedness, generalized 
weakness, poor fluid intake.  She developed nausea, emesis and was noted to be short 
of breath. Treatment was held and she was referred to the emergency room where she 
developed pulseless electrical activity and required cardiac resuscitation protocols with 
return of spontaneous circulation. Laboratory tests showed mild anemia,  leucocytosis, 
normal renal function, elevated troponin (4.79 ng/ml) and transaminitis (AST 339 U/L, 
ALT 114 U/L, normal 4 days prior). Subsequent CT chest with contrast was negative for 
pulmonary embolism, and demonstrated grossly stable metastatic disease. EKG post 
arrest showed anterior ST elevation, cardic catheterization however revealed normal 
coronaries and LVEF at 60-65%. Hence, non-cardiac cause leading to cardiac arrest 
were suspected, possibly septic shock. She was treated with broad spectrum antibiotic 
therapy, bicarbonates and vasopressor support. Hemodynamics continued to decline 
despite multiple vasopressors, and metabolic acidosis worsened despite renal 
replacement therapy. Due to patient’s overall clinical deterioration, her family opted for 
comfort measures only and patient passed away on day 16 after receiving first dose of 
both study drugs. Cause of death possibly due to sepsis and possibly related. 
  
Abbreviations:  AE = adverse event; ALT = alanine transaminase; AST = aspartate 
aminotransferase; N = number  

Research. 
on November 5, 2021. © 2021 American Association for Cancerclincancerres.aacrjournals.org Downloaded from 

Author manuscripts have been peer reviewed and accepted for publication but have not yet been edited. 
Author Manuscript Published OnlineFirst on October 29, 2021; DOI: 10.1158/1078-0432.CCR-21-2182 

http://clincancerres.aacrjournals.org/


24 

 

Table 3:  Best response summary by RECIST 1.1 (N = 17 patients) 
 

  Patient number (%) or time 

CR 1 (6%) 

PR 2 (12%) 

ORR (CR + PR) 3 (18%)  

SD (all <6 months) 3 (18%) 

PD* 11 (65%) 

Duration of response 28+, 33+, 34+ months, all ongoing 

PFS at 6 months 18% (6%, 49%)   

Median PFS and OS 2 and 12 months 

 
*includes patients who progressed or died before first on-study assessment  
Abbreviations:  CR = complete response; ORR = objective response rate; OS = overall survival; 
PD = progressive disease; PFS = progression-free survival; PR = partial response; SD = stable 
disease 
 

Research. 
on November 5, 2021. © 2021 American Association for Cancerclincancerres.aacrjournals.org Downloaded from 

Author manuscripts have been peer reviewed and accepted for publication but have not yet been edited. 
Author Manuscript Published OnlineFirst on October 29, 2021; DOI: 10.1158/1078-0432.CCR-21-2182 

http://clincancerres.aacrjournals.org/


Research. 
on November 5, 2021. © 2021 American Association for Cancerclincancerres.aacrjournals.org Downloaded from 

Author manuscripts have been peer reviewed and accepted for publication but have not yet been edited. 
Author Manuscript Published OnlineFirst on October 29, 2021; DOI: 10.1158/1078-0432.CCR-21-2182 

http://clincancerres.aacrjournals.org/


 Published OnlineFirst October 29, 2021.Clin Cancer Res 
  
Sylvia Adams, Megan Othus, Sandip Pravin Patel, et al. 
  
(DART, SWOG S1609)
36 of Dual Anti-CTLA-4 and Anti-PD-1 Blockade in Rare Tumors
Unresectable or Metastatic Metaplastic Breast Cancer: Cohort 
A Multicenter Phase II Trial of Ipilimumab and Nivolumab in

  
Updated version

  
 10.1158/1078-0432.CCR-21-2182doi:

Access the most recent version of this article at:

  
Material

Supplementary

  
 http://clincancerres.aacrjournals.org/content/suppl/2021/10/29/1078-0432.CCR-21-2182.DC1

Access the most recent supplemental material at:

  
Manuscript

Author
edited. 
Author manuscripts have been peer reviewed and accepted for publication but have not yet been

  
  

  
  

  
  

  
E-mail alerts  related to this article or journal.Sign up to receive free email-alerts

  
Subscriptions

Reprints and 

  
.pubs@aacr.orgDepartment at

To order reprints of this article or to subscribe to the journal, contact the AACR Publications

  
Permissions

  
Rightslink site. 
Click on "Request Permissions" which will take you to the Copyright Clearance Center's (CCC)

.http://clincancerres.aacrjournals.org/content/early/2021/10/28/1078-0432.CCR-21-2182
To request permission to re-use all or part of this article, use this link

Research. 
on November 5, 2021. © 2021 American Association for Cancerclincancerres.aacrjournals.org Downloaded from 

Author manuscripts have been peer reviewed and accepted for publication but have not yet been edited. 
Author Manuscript Published OnlineFirst on October 29, 2021; DOI: 10.1158/1078-0432.CCR-21-2182 

http://clincancerres.aacrjournals.org/lookup/doi/10.1158/1078-0432.CCR-21-2182
http://clincancerres.aacrjournals.org/content/suppl/2021/10/29/1078-0432.CCR-21-2182.DC1
http://clincancerres.aacrjournals.org/cgi/alerts
mailto:pubs@aacr.org
http://clincancerres.aacrjournals.org/content/early/2021/10/28/1078-0432.CCR-21-2182
http://clincancerres.aacrjournals.org/

	Article File
	Figure 1

