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Abstract

Background: Patients participating in phase I trials represent a population with advanced 

cancer and symptoms, with quality-of-life implications arising from both disease and treatment. 

Transitions to end-of-life care for these patients have received little attention. Good empirical data 

are needed to better understand the role of advance care planning and palliative care during phase 

I trial transitions. We investigated how physician–patient communication at the time of disease 

progression, patient characteristics, and patterns of care were associated with end-of-life care.

Methods: We conducted a retrospective chart review of all patients with solid tumors enrolled 

in phase I trials at a comprehensive cancer center from January 2015 to December 2017. We 

captured physician–patient communication during disease progression. Among patients who died, 

we assessed palliative care referral, advance care planning, place of death, healthcare use in the 

final month of life, hospice enrollment, and hospice length of stay (LOS). Factors independently 

associated with a short hospice LOS (defined as ≤3 days) were estimated from a multivariable 

model building approach.

Results: Among 207 participants enrolled in phase I intervention studies at Johns Hopkins 

Hospital, the median age was 61 years (range, 31–91 years), 48% were women, 21% were 

members of racial minority groups, and 41.5% were referred from an outside institution. At the 

time of disease progression, 53% had goals of care documented, 47% were previously referred to 

palliative care, and 41% discussed hospice with their oncologist. A total of 82% of decedents died 

within 1 year of study enrollment, and 85% enrolled in hospice. Among the 147 participants who 

Correspondence: Ramy Sedhom, MD, Department of Oncology, The Sidney Kimmel Comprehensive Cancer Center at Johns 
Hopkins, 401 North Broadway, Baltimore, MD 21231. rsedhom1@jhmi.edu.
Author contributions: Study concept and design: Sedhom, Blackford, Carducci. Provision of study materials or patients: Griffiths, 
Heussner, Carducci. Data collection and assembly: Sedhom, Blackford, Gupta, Griffiths. Data analysis and interpretation: All authors. 
Administrative support: Carducci. Manuscript preparation: All authors.

Disclosures: Dr. Carducci has disclosed that he has a consulting or advisory role with Astellas Pharma, AbbVie, Roche/Genentech, 
Pfizer, and Foundation Medicine, and has received grant/research support from Bristol-Myers Squibb, Pfizer, AstraZeneca, Gilead 
Sciences, EMD Serono, and eFFECTOR Therapeutics. The remaining authors have disclosed that they have not received any financial 
consideration from any person or organization to support the preparation, analysis, results, or discussion of this article.

HHS Public Access
Author manuscript
J Natl Compr Canc Netw. Author manuscript; available in PMC 2022 March 22.

Published in final edited form as:
J Natl Compr Canc Netw. ; 19(6): 686–692. doi:10.6004/jnccn.2020.7646.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



enrolled in hospice, 22 (15%) had a short LOS (≤3 days). Factors independently associated with 

an increased risk of short hospice LOS in the multivariable model included age >65 years (odds 

ratio [OR], 1.12; 95% CI, 1.01–1.24; P=.04), whereas remaining at the same institution (OR, 0.72; 

95% CI, 0.65–0.80; P<.001) and referral to palliative care before progression (OR, 0.83; 95% CI, 

0.75–0.92; P<.001) were associated with a decreased risk of short hospice LOS.

Conclusions: Reported data support the benefit of palliative care for patients in phase I trials 

and the risks associated with healthcare transitions for all patients, particularly older adults, 

regardless of care received. Leaving a clinical trial is a time when clear communication is 

paramount. Phase I studies will continue to be vital in advancing cancer treatment. It is equally 

important to advance the support provided to patients who transition off these trials.

Background

The ethical and clinical issues regarding phase I cancer trials have been debated for decades, 

with concerns of therapeutic misconception1-8 and misestimation of individual benefit by 

participants.4,7,9 Although investigators may note clinical responses, especially in an era of 

more rational drug design and targeted therapy,10 the typical aims of a phase I trial are dose-

finding and a preliminary assessment of the safety and tolerability of a new agent or drug 

combination. Patients enrolled in phase I trials typically have symptoms at baseline, which 

worsen as a result of disease progression, treatment, or both.11 Patients who are eligible for 

phase I trials are a highly motivated group who functionally have a better performance status 

than other patients with advanced cancer. Previous research has suggested that they may 

differ from similar individuals with advanced cancer in their preference to pursue additional 

treatment, even when treatments have a low chance of success.1,12 This combination of toxic 

drugs, terminal patients, and the low likelihood of direct benefit may expose patients to a 

risk of adverse effects beyond drug-related toxicity, including limited advance care planning 

(ACP) and sub-optimal end-of-life (EOL) care.

The 2015 consensus report Dying in America described inefficiencies in cancer care and 

the lack of ACP and palliative care for patients with cancer.13 These broad concerns are 

especially pertinent for patients enrolled in phase I trials,14 who are vulnerable because of 

care transitions. Patients may shift from providers or care teams, from a community to an 

academic center, or even from one state to another. These changes can be anxiety-provoking, 

burdensome, costly, and confusing. Importantly, these transitions are associated with 

increases in adverse effects, pain, suffering, and mortality.15 In addition to these potential 

risks, participation in phase I trials precludes enrollment in hospice in most settings. As a 

result, patients and families who enroll in phase I trials could potentially be at risk for a 

short hospice length of stay (LOS; defined as ≤3 days). Short hospice LOS is associated 

with poorer outcomes, including higher rates of emotional distress,16,17 inferior symptom 

management,18 greater financial toxicity,19 and worse patient and caregiver experience.20 

Although many factors are not under the control of the phase I team, research suggests 

physician decision-making, including poor communication and not recognizing the patient 

as dying, are the most frequent cause of late hospice referral identified by patients’ bereaved 

family members.21 Because phase I teams serve as the primary gatekeepers for timely 
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hospice access, ACP and prognostication at the time of disease progression may influence 

patient and family decision-making.22,23

ACP is a process that involves documenting wishes about values, goals, and preferences.24 

These conversations give patients more control over their cancer care25 and decrease 

their risk of receiving unwanted, high-intensity, lower-quality care near EOL.26 Poor 

communication regarding patient and family preferences increases the risk for individual 

harms, including pain and suffering, and family harms, such as psychosocial and financial 

distress.27,28 Good normative and empirical data are needed to better understand post-trial 

communication and ACP for patients with cancer enrolled in phase I studies. We therefore 

examined the role of ACP among adults with cancer treated in a phase I clinical trial to 

determine the prevalence and factors associated with short hospice LOS.

Methods

Study Subjects

In this retrospective study, the medical records of 207 patients enrolled in phase I 

intervention studies at Johns Hopkins Hospital (JHH) between January 1, 2015, and 

December 31, 2017, were reviewed in December 2019. The study was approved by the 

Institutional Review Board. Inclusion criteria comprised a diagnosis of a solid cancer and 

enrollment in a phase I intervention trial. The primary objective of this study was to identify 

patient and treatment characteristics associated with a short hospice LOS (≤3 days).

Data Collection

Patient demographics and EOL care characteristics were extracted through chart review. 

Demographic characteristics included age at study entry, sex, race (White, Black/African 

American, or other), Hispanic ethnicity, cancer type, whether the patient was originally 

treated at JHH or referred from an outside institution, and number of previous treatments. 

We also investigated care delivery patterns and abstracted whether patients were referred for 

palliative care, receipt of additional therapy after disease progression, and healthcare use at 

EOL. Healthcare use measures included inpatient care in the last 30 days of life, number 

of hospitalizations in the last 90 days of life, use of skilled nursing facilities, healthcare 

transitions in the final 3 days of life, intensive care use, and mechanical ventilation during a 

terminal hospitalization.

We captured physician–patient communication through the electronic health record to 

extract whether ACP was discussed. All documentation from the time of progression and 

within the 2 weeks afterward were reviewed. For all patient deaths, documentation of patient 

goals of care, prognosis, preferred place of death, and EOL planning was captured on a 

scoring sheet. We also reviewed whether likelihood of response to further treatment or 

options for alternatives to treatment, such as hospice, were discussed.

For all deaths of patients eligible for study inclusion, we identified a primary diagnosis, 

a primary oncologist, whether the patient was referred to hospice, an initial referral date 

to hospice, hospice enrollment date, hospice discharge date, and special circumstances 

surrounding the referral process (whether the patient declined hospice services or was 
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deemed inappropriate for hospice [not included in hospice LOS] or died between referral 

and enrollment to hospice services [recorded as LOS 0]). To ensure data accuracy, case 

report forms were independently checked by a second reviewer.

Statistical Methods

Patient characteristics were summarized with descriptive statistics and frequency 

distributions. The association between patient characteristics and short hospice LOS were 

explored with logistic regression analyses and summarized with odds ratios (ORs) and 95% 

confidence intervals. To identify which patient characteristics were independently associated 

with short LOS, we conducted a multivariable model building approach using the Fisher 

exact test and Wilcoxon rank sum test. After examining which variables were associated 

with short hospice LOS in univariate analyses using a threshold of P<.05, we selected the 

following variables to include in a full model: referral to palliative care before disease 

progression, whether the patient was originally treated at JHH or referred from an outside 

institution, whether the patient remained at JHH after disease progression, whether the goals 

of care were documented, and whether hospice was discussed after progression. Patient 

age (<65 vs ≥65 years), sex, and race (White vs Black or other race) were also included 

as covariates. P values <.05 were considered statistically significant, and were are 2-sided. 

Analyses were completed using R version 3.6.0 (R Foundation for Statistical Computing).

Results

Patient demographics are listed in Table 1. Among 207 participants, the median age was 

61 years (range, 31–91 years), 48% were women, and 21% were members of racial 

minority groups. Predominant diagnoses were gastrointestinal (38%), genitourinary (16%), 

and thoracic/lung cancer (15%). A total of 40.5% of patients enrolled in phase I trials were 

referred from an outside institution. The median number of treatments before enrollment in 

a phase I trial was 2 (range, 0–9). At the time of disease progression, 53% had goals of care 

documented, 47% were previously referred to palliative care, and 41% discussed hospice 

with their oncologist.

A total of 177 patients (86%) died after enrollment in a phase I trial as of last data collection 

and, among them, 82% died within 1 year of study enrollment, 85% enrolled in hospice, and 

76% died at home. EOL characteristics are reported in Table 2. In the last 30 days of life, 

37% were hospitalized, 17% received chemotherapy, and 8% were admitted to the ICU.

Among the 147 patients (71%) who enrolled in hospice, 22 (15%) had a short LOS (≤3 

days). Receipt of chemotherapy in the final 30 days of life was associated with a short 

hospice LOS (OR, 1.35; 95% CI, 1.16–1.56; P<.001), as was being hospitalized in the last 

30 days of life (OR, 1.43; 95% CI, 1.28–1.60; P<.001). Those who died in a hospital or 

other facility were more likely to have had a short hospice LOS compared with those who 

died at home (OR, 1.42; 95% CI, 1.21–1.66; P<.001), and those with a healthcare transition 

in the last 3 days of life were more likely to have a short hospice LOS (OR, 2.23; 95% CI, 

2.03–2.45; P<.001). Data on healthcare use for all patients and those with a hospice LOS >3 

days are shown in Table 3.
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The multivariable model results describing factors independently associated with a short 

hospice LOS are shown in Table 4. Variables remaining significantly associated with short 

hospice LOS at a threshold of P<.05 in the full multivariable model included age (<65 

vs ≥65 years), remaining at the same institution, and referral to palliative care. Neither 

sex nor race was associated with short hospice LOS, and there was no evidence of 

confounding when they were excluded from the model. Factors independently associated 

with an increased risk of short hospice LOS in the multivariable model included age >65 

years (OR, 1.12; 95% CI, 1.01–1.24; P=.03), whereas remaining at the same institution (OR, 

0.72; 95% CI, 0.65–0.80; P<.001) and referral to palliative care before progression (OR, 

0.83; 95% CI, 0.75–0.92; P<.001) were associated with a decreased risk of short hospice 

LOS.

Discussion

In this study, we noted that older age, lack of a palliative care referral, and transitioning 

from one institution to another were associated with an increased risk of short hospice LOS 

(≤3 days). Changes in phase I oncology trials have been extensive over the past decade and 

include a better understanding of tumor biology and the development of targeted therapies. 

Despite these obvious benefits, good communication during disease progression remains 

paramount for quality EOL care.

ACP protects patient autonomy and allows patients and their loved ones to receive care 

conforming to their expressed preferences.25 The high degree of hospice use (85%) in our 

cohort highlights how far we have come; yet, still 15% of enrolled patients experienced 

a short hospice LOS, and 17% received chemotherapy in the last month of life. The high 

rate of hospice use may partially be explained by a simultaneous concurrent care R01 

trial (ClinicalTrials.gov identifier: NCT01828775) that promoted integration of palliative 

care for patients with cancer in phase I trials. Still, 53% of patients were not seen by 

palliative care specialists before disease progression, despite compelling evidence of benefit 

and an ASCO endorsement of concurrent care.29-37 This signals room for improvement. 

Time constraints in the phase I clinic, lack of connectivity with the palliative care team, and 

perhaps misunderstanding of what palliative care can offer patients might contribute to these 

observations.

Similar to the phase I community, palliative care is also dynamic and evolving.38 There is 

an increasing emphasis on palliative care supporting patients’ goals and quality of life39,40 

and less focus on achieving a “good” death. The most important implication for phase I 

trialists is that contemporary palliative care teams may be good partners in early-phase 

trials for patients with advanced disease.39,40 Palliative care is relevant for most phase I 

participants based on their prognosis and symptom burden. On average, patients enrolled in 

phase I trials have a median survival of approximately 9 months.41-43 In our cohort, 82% 

of patients died within 1 year of study enrollment. Furthermore, patients are likely to be 

symptomatic from their disease and/or treatment. Other studies have documented declines in 

patient outcomes over the course of a phase I trial, with changes in not only physical but also 

spiritual, psychosocial, and financial domains.39,40,44,45 Early integration of palliative care 
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establishes a relationship before therapeutic intervention and allows palliative care teams to 

revisit goals, prognosis, and best and worst case scenarios at the time of disease progression.

Patients enrolled in phase I clinical trials typically undergo an extended period of eligibility 

screening before treatment, which may be the ideal time to meet with the palliative care 

team. Quality-of-life benefit would then be expected throughout the entirety of the phase I 

trial and would continue until EOL. Importantly, informed consent requires that all patients 

should be at least aware of hospice, given the evidence of benefit at EOL.46 In this study, 

only 41% of patients had hospice presented as an available option at the time of disease 

progression. Hospice offers services to improve comfort and quality of life, including 

symptom assessment and management, care coordination, patient-centered care planning, 

social work and pastoral care, caregiver support, volunteer services, and bereavement 

support for families.47 Recognizing the value of these coordinated services, ASCO asserts 

that provision of optimal EOL care requires access to hospice,46 which currently is the best 

developed model for EOL care in the US healthcare delivery system.48

Transitioning from care in phase I clinical trials has received little attention but is a critical 

time in a patient’s life, filled with much uncertainty. In our experience, patients enrolled 

in early-phase trials who experience unexpected cancer progression are disappointed and 

often fearful, especially when they have progressed through all standard chemotherapy 

options. Patients often enter phase I trials with much hope and leave with much despair, 

knowing that EOL is near. Oncologists generally struggle with initiating discussions about 

shifting treatment goals, and in particular transitioning to hospice care.49 Moving forward, 

we recommend that all patients enrolled in phase I trials with refractory solid tumors meet 

with palliative care before, during, and after completing treatment. This recommendation is 

based on clinical studies documenting improvements in prognostic understanding and mood, 

improved coping, and less-aggressive care at EOL, which are all areas of need for patients 

considering enrollment in an early-phase trial.

At the time of progression, ACP is a vital measure and should include discussion of benefits 

and risks of further therapy and whether patients qualify for hospice care. Quality measures 

focused on this communication may help standardize this practice and allow appropriate 

benchmarking. As these issues are clarified, it will also be important to develop collaborative 

relationships between phase I centers and community hospice programs, which could ensure 

a more seamless transition to hospice or predominant palliation when appropriate. The idea 

of a “seamless transition” to hospice has been demonstrated by numerous simultaneous 

care models.50,51 However, simultaneous hospice care requires changes in reimbursement 

structures within the Medicare program. Although this was highlighted more than 20 years 

ago,52 no such programs currently exist to our knowledge, and the same financial limitations 

remain a barrier.

The finding of older adults having higher risk of short hospice LOS was significant and 

surprising. We do not believe that this association is causally related; perhaps it reflects the 

added vulnerability of older adults to a quick, unexpected decline. This finding should be 

interpreted in light of study limitations. First, we did not measure disease case severity, and 

it is possible that older adults had more aggressive disease than younger patients. Second, 
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patients with hematologic malignancies were excluded from this study. Third, patients with 

hematologic malignancies are traditionally underrepresented in phase I trials, and prognosis 

differs from that of patients with advanced solid tumors, given the availability of salvage 

regimens, stem cell transplant, and more rapid disease progression.53 Fourth, this study was 

a singlecenter retrospective review and may not be representative of the experience at other 

centers conducting phase I trials. In addition, patients who choose not to explore therapy 

in phase I may have important differences in EOL preferences. Still, this study remains 

novel in its approach to describing EOL care for patients in modern phase I studies after 

the increased availability of palliative care teams. The associations noted for short hospice 

LOS should be seen as hypothesis-generating, and future prospective study is needed to 

validate these findings. Whether palliative care teams improve survival or quality of life in 

this population is currently under study (ClinicalTrials.gov identifier: NCT01828775).

Conclusions

Although early-phase drug trials continue to have great promise and are encouraged in 

order to move the field of cancer therapy forward, clinical trial teams remain responsible 

for actions that support transitions of care.54 Progression in a phase I trial is a time when 

clear communication and prognostication are paramount. Phase I teams should consider 

partnerships with palliative care teams to initiate ACP discussions focused on helping 

patients and their families with post-trial needs and in weighing the benefits and burdens of 

next steps, including hospice care.
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Table 1.

Patient Characteristics

Characteristic n (%)

Total, N 207

Study type

 Externally peer-reviewed 27 (13.0)

 Industrial 122 (58.9)

 Institutional 58 (28.0)

Age, median (range), y 61 (31–91)

Sex

 Female 99 (47.8)

 Male 108 (52.2)

Race

 Black/African American 29 (14.0)

 Other 15 (7.2)

 White 163 (78.7)

Ethnicity

 Hispanic 7 (3.4)

 Non-Hispanic 200 (96.6)

Cancer type

 Breast/Gynecologic 23 (11.1)

 Central nervous system 14 (6.8)

 Gastrointestinal 78 (37.7)

 Genitourinary 33 (15.9)

 Melanoma/Sarcoma 28 (13.5)

 Thoracic/Lung 31 (15.0)

Referred from outside institution

 No 121 (58.5)

 Yes 86 (41.5)

Treatments before study, median (range), n 2 (0–9)

Referred to palliative care before progression (n=207) 98 (47.3)

Goals of care documented (n=207) 109 (52.7)

Hospice discussed after progression (n=207) 84 (40.6)

Received other treatment after progression (n=206) 109 (52.9)

Died (n=207) 177 (85.5)

Died within 1 y of study enrollment (n=177) 145 (81.9)
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Table 2.

End-of-Life Characteristics of Decedents

Characteristic n (%)

Total, N 177

Place of death

 Home 135 (76.3)

 Hospital 21 (11.9)

 Facility 17 (9.6)

Referred to hospice before death (n=173) 148 (85.5)

Enrolled in hospice (n=173) 147 (85.0)

Hospice LOS ≤3 d (n=147) 22 (15.0)

Inpatient care in last 30 d of life (n=147) 25 (17.0)

Mechanical ventilation during terminal hospitalization (n=172) 5 (2.9)

Hospitalized in last 30 d of life (n=171) 64 (37.4)

Hospitalizations in last 90 d of life, median (range), n 1 (0–5)

Nursing home care in last 90 d of life (n=173) 8 (4.6)

Healthcare transition in last 3 d of life (n=173) 39 (22.5)

>3 Hospitalizations in last 90 d of life (n=173) 17 (9.8)

Abbreviation: LOS, length of stay.
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