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Introduction

Palliative care is beneficial for patients with advanced lung cancer, but the optimal model of palliative care delivery is unknown. We investigated healthcare utilization before and after embedding a palliative care physician within a thoracic medical oncology “onco-pall” clinic.



Methods

This is a retrospective cross-sectional cohort study comparing healthcare outcomes in two cohorts: “pre-cohort” 12 months prior to and “post-cohort” 12-months after the onco-pall clinic start date. Patients were included if they had a new diagnosis of lung cancer and received care at The Ohio State University Thoracic Oncology Center, and resided in Franklin County or 6 adjacent counties. During the pre-cohort time period, access to palliative care was available at a stand-alone palliative care clinic. Palliative care intervention in both cohorts included symptom assessment and management, advance care planning, and goals of care discussion as appropriate. Outcomes evaluated included rates of emergency department (ED) visits, hospital admissions, 30-day readmissions, and intensive care unit (ICU) admissions. Estimates were calculated in rates per-person-years and with Poisson regression models.



Results

In total, 474 patients met criteria for analysis (214 patients included in the pre-cohort and 260 patients in the post-cohort). Among all patients, 52% were male and 48% were female with a median age of 65 years (range 31-92). Most patients had non-small cell lung cancer (NSCLC - 17% stage 1-2, 20% stage 3, 47% stage 4) and 16% had small cell lung cancer. The post-cohort was older [median age 66 years vs 63 years in the pre-cohort (p-value: < 0.01)]. The post-cohort had a 26% reduction in ED visits compared to the pre-cohort, controlling for age, race, marital status, sex, county, Charlson score at baseline, cancer type and stage (adjusted relative risk: aRR: 0.74, 95% CI: 0.58-0.94, p-value = 0.01). Although not statistically significant, there was a 29% decrease in ICU admissions (aRR: 0.71, 95% CI: 0.41-1.21, p-value = 0.21) and a 15% decrease in hospital admissions (aRR: 0.85, 95% CI: 0.70-1.03, p-value = 0.10). There was no difference in 30-day readmissions (aRR: 1.03, 95% CI: 0.73-1.45, p-value = 0.85).



Conclusions

Embedding palliative care clinics within medical oncology clinics may decrease healthcare utilization for patients with thoracic malignancies. Further evaluation of this model is warranted.
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Introduction

Multiple randomized trials have demonstrated that patients with advanced lung cancer benefit from early palliative care (within 8 weeks of diagnosis) concurrently with standard oncology care (1–4). These benefits include improved health-related quality of life (1–3, 5) and survival (1, 6). As a result, the American Society of Clinical Oncology guidelines recommend all patients with advanced cancer receive early interdisciplinary palliative care services (7). Despite the known benefits to early palliative care, there have been challenges in implementing this recommendation. These challenges include resource availability, financial constraints, increased clinic appointments, patient and caregiver fatigue, and patient and provider perceptions of end-of-life care (8, 9).

Although access to palliative care has increased in recent years, the optimal model of palliative care delivery is unknown. There has been a significant increase in outpatient palliative care clinics at National Cancer Institute (NCI)-designated cancer centers (95% in 2018 compared to 59% in 2009) (10). However, the vast majority of NCI-designated cancer centers offer stand-alone outpatient clinics (82.7%) while a smaller proportion offer palliative care in oncology clinics (38.5%) (10).

Several studies have evaluated the feasibility and impact of this newer model of embedded palliative care delivery (11–14). Embedded care models increased palliative care referral rates, resulted in palliative care intervention earlier in the disease course, and improved symptom burden (11, 12). While embedded palliative care in oncology clinics improves access, reported results on the effect on healthcare outcomes is mixed. Multiple studies have reported that the embedded palliative care model improves advanced care planning discussions (13, 14). One study showed increased hospice referral rates (13), while two studies demonstrated no difference (12, 14). There was no difference reported between embedded and stand-alone palliative clinic models with respect to end-of-life quality metrics including hospital or intensive care unit (ICU) admissions in the last 30 days of life (13, 14), emergency department (ED) visits (14), or receipt of chemotherapy in the last 14 days of life (12, 14). In addition to improving the accessibility of palliative care, there has been increased focus on improving the quality of palliative care services (15). A few studies have evaluated the effect of early vs delayed palliative care on improving healthcare outcomes prior to death. However, these studies found no difference in hospitalizations, ICU admissions, ED visits, or chemotherapy in the last 14 days of life (6, 16).

As embedded palliative care clinics become more prevalent within the oncology field, more research is necessary to demonstrate what effect this model may have on healthcare utilization outcomes. To address this knowledge gap, we evaluated the effect of the onco-pall embedded care model on healthcare utilization outcomes across the course of the disease rather than limited to the immediate days preceding end-of-life. In this study, we investigated the effect of a new onco-pall embedded care model available to providers within one Thoracic Oncology clinic at a large NCI-designated cancer center on healthcare utilization outcomes compared to a stand-alone palliative care clinic model. We hypothesized that an embedded onco-palliative care model would decrease ED visits, hospital admissions, ICU admissions, and 30-day readmissions compared to a stand-alone palliative care clinic model.



Materials and Methods


Study Design

This was a retrospective study of patients with a diagnosis of thoracic malignancy seen by Thoracic Medical Oncology at The Ohio State University both before and after the establishment of a new embedded palliative care provider within the Thoracic Oncology clinic. Prior to development of this embedded onco-pall clinic, outpatient palliative care was only available via stand-alone clinic model that operates independently and in a separate location from oncology clinics. The stand-alone palliative clinic has its own dedicated interdisciplinary team including nursing staff, social work, chaplain, and clinical pharmacist. The embedded palliative care clinic model included one palliative care physician who shared clinical workspace with the medical oncology team two full days per week. The palliative care physician was flexible in scheduling and was available to evaluate the patient at the most convenient time within the clinic flow (before, after, or with the medical oncologist, or during the infusion visit). Oncology clinical resources, including nursing staff, scheduling assistants, case managers, social workers, and pharmacists, were shared with the embedded palliative physician. In both clinic models, palliative clinic referrals are ordered per discretion of the oncology team without triggering referral guidelines. Patients seen in both the stand-alone and embedded clinic models received the same content of palliative care intervention including symptom assessment and management, advance care planning, and goals of care discussion as appropriate. End of life discussions in the embedded clinic model differed in that oncology and palliative providers frequently shared these encounters with the patient and family. All palliative clinic patients are seen monthly until symptom management has stabilized and then every 6-8 weeks thereafter unless sooner follow up is requested by the patient or oncology team. The Ohio State University Institutional Review Board approved this retrospective cross-sectional cohort study.



Patient Population

Patients included in this retrospective cohort were ≥ 18 years of age with a diagnosis of lung cancer and visited the Thoracic Oncology clinic in the designated time frame per cohort. Patients were excluded from the study if they had visited the Thoracic Oncology clinic in the preceding 1 year prior to the respective study period. This allowed for only new patients to be included in each respective study period. Patients were required to be established patients with at least two visits during the study period. Patients were required to reside within the same county (Franklin County) or one of six counties adjacent to the academic medical center (hospital catchment area). Patients may have received systemic treatment, surgery, and radiation. Systemic treatment included chemotherapy, immunotherapy, and targeted therapy. Patients evaluated between September 1, 2017 and August 31, 2018 in the Thoracic Oncology clinic were included in the pre-cohort. During this time, palliative care was available by referral to a free-standing outpatient clinic located approximately 2 miles away from the Thoracic Oncology clinic. The embedded clinic opened on September 1, 2018 in a limited capacity. There was a five-month ramp-up period until the embedded palliative care clinic was functioning at full capacity. Therefore, patients were included in the post-cohort if they were evaluated in the Thoracic Oncology clinic between February 1, 2019 and January 31, 2020.



Data Collection

Data was abstracted from the electronic medical record and included baseline demographics including age, gender, race/ethnicity, marital status, zip code, and county of residence. Clinical variables included cancer diagnosis at baseline, cancer stage at baseline, cancer treatment, Charlson comorbidity index at baseline, ED visits, hospital admissions, ICU admissions, 30-day readmissions, palliative care referral orders, and palliative care referral completion (defined as patient having been evaluated by palliative care at least once).



Statistical Analyses

Descriptive statistics were used for baseline demographics and clinical variables. Categorical variables were summarized by counts and proportions and Fisher’s exact test was used for comparisons between the two cohorts. Continuous variables were summarized by median and range and comparisons between the cohorts were made using the Wilcoxon rank-sum test. Healthcare utilization outcomes, including estimates for ED visits, hospital admissions, ICU admissions, and 30-day readmissions, were calculated in rates-per-person years. Poisson regression models with robust sandwich-type standard errors and time as an offset were used for statistical analyses (17).

Patients were considered at risk for ED visits, hospital admissions, and ICU admissions following their first visit to the Thoracic Oncology clinic. For the outcome of 30-day readmissions, patients became at risk for the first 30 days following the discharge date of each hospital admission that was identified as an emergency or urgent admission unless a discharge occurred for the following reasons: 1) left against medical advice or discontinued care; 2) discharged/transferred to a designated cancer center; and 3) discharged/transferred to a short-term general hospital for inpatient care. If a patient returned within 30 days of their previous hospital discharge due to an elective procedure, this visit was not counted as a 30-day readmission. For each outcome of interest, patients exited the study when there was loss of follow-up, the patient died, or the study period ended for their cohort.

Models were adjusted for potential confounding by patient age, race (non-Hispanic white vs other), marital status (married vs unmarried), sex (male vs female), location (patient primary address within Franklin County vs adjacent county), Charlson score at baseline, and cancer type and stage at baseline (NSCLC stage 1 or 2, NSCLC stage 3, NSCLC stage 4, or SCLC). All confidence intervals are two-sided and presented at their nominal level. P-values < 0.05 were considered statistically significant. All analyses were performed in R version 4.0.0.




Results


Study Sample

The final analytical sample included 474 patients, 214 patients in the pre-cohort and 260 patients in the post-cohort (Figure 1). Among all patients, 52% were male and 48% were female with a median age of 65 years (y) (range 31-92 y). The majority of patients were non-Hispanic white (80%). The majority of patients (66%) resided within the same county as the academic medical center and 34% resided within a county adjacent to the academic medical center (hospital catchment area). Cancer type and stage included 17% NSCLC stage 1 or 2, 20% NSCLC stage 3, 47% NSCLC stage 4, and 16% SCLC. Treatment types included surgery (3%), radiation (26%), chemotherapy (35%), immunotherapy (20%), and other (3%). Patients in the post-cohort tended to be older and to have a higher Charlson comorbidity score. Additional details on patient characteristics, tumor characteristics, and treatment characteristics are available in Table 1.




Figure 1 | Cohort development.




Table 1 | Patient characteristics.





Healthcare Utilization Outcomes

Table 2 provides healthcare utilization outcomes for ED visits, hospital admissions, ICU admissions, and 30-day readmissions. Events per-person-year were decreased in the post-cohort relative to the pre-cohort for ED visits (2.54 vs. 3.43), hospital admissions (3.77 vs. 4.39) and ICU admissions (0.31 vs 0.46). There was no decrease in events per-person year for 30-day readmissions observed in the post-cohort (6.71) relative to the pre-cohort (6.58). There was a statistically significant 26% reduction in ED visits in the post-cohort relative to the pre-cohort (adjusted relative risk: 0.74, 95% CI: 0.58-0.94, p-value = 0.01). Although not statistically significant, we also observed a 29% reduction in ICU admissions (adjusted relative risk: 0.71, 95% CI: 0.41-1.21, p-value = 0.21) and a 15% reduction in hospital admissions (adjusted relative risk: 0.85, 95% CI: 0.70-1.03, p-value = 0.10) in the post-cohort relative to the pre-cohort. As this study was performed at a single site, it is likely that patients who live further from the site would be less likely to be captured in the analytic data as they may preferentially visit hospitals closer to their residences. Therefore, we performed a sensitivity analysis by re-analyzing all healthcare outcomes for patients residing only within Franklin County. This analysis yielded similar results (Appendix Table 2).


Table 2 | Healthcare utilization comparing pre- versus post-cohort.





Palliative Care Referrals

The proportion of palliative care referrals did not differ between the two cohorts, as 16% (34/214) of patients in the pre-cohort and 18% (48/260) of patients in the post-cohort had an ambulatory palliative care referral placed. Patients in the post-cohort were more likely to complete the ambulatory palliative care referral within the 1-year observation time period 75% (36/48) compared to the pre-cohort 50% (17/34). The median time from initial medical oncology appointment to placement of a palliative care referral was decreased in the post-cohort compared to the pre-cohort (12 days vs 21 days) (Figure 2A). Additionally, the median time from palliative care referral to palliative referral completion was also decreased in the post-cohort compared to the pre-cohort (22 days vs 29 days) (Figure 2B). With both earlier referrals and earlier palliative appointment completions following the referral, the median time from initial medical oncology appointment to palliative referral completion was substantially lower in the post-cohort compared to the pre-cohort (5.8 weeks vs 23.6 weeks) (Figure 2C).




Figure 2 | Cumulative incidence curves comparing pre- versus post-cohort. Caption: (A) Time (in weeks) from first Thoracic Oncology visit to palliative referral for patients with a palliative referral. Caption (B) Time (in weeks) from palliative referral to palliative appointment completion. Caption (C) Time (in weeks) from first Thoracic Oncology visit to palliative appointment completion for those with a palliative referral. Note the shorter length of time to median palliative appointment completion for those in the post- cohort. This decrease is likely due to patients being referred earlier (A) and completing their palliative appointment sooner (B).



To further evaluate the impact of embedded palliative care on ED visits, we analyzed emergency department visits before and after palliative care intervention in both cohorts (Table 3). This analysis included only those patients who completed a palliative care referral in the respective study period which consisted of 17 patients in the pre-cohort and 36 patients in the post-cohort. ED visits before palliative care consultation included any ED visit that occurred after the first Thoracic Oncology visit and prior to the patient being evaluated by palliative care and ED visits after palliative care consultation included any ED visit that occurred after a patient’s initial palliative care appointment and prior to the end of the study period. ED visits per-person-year decreased following palliative care intervention in both cohorts. ED visits decreased by approximately 50% in the pre-cohort (8.6 vs 4.1) and approximately 80% in the post-cohort (7.5 vs 1.5). ED visits following palliative care intervention decreased in the post-cohort, after the establishment of the embedded clinic model, compared to the pre-cohort, when only the stand-alone model existed (1.5 vs 4.1).


Table 3 | Emergency department (ED) visits comparing pre- and post-cohort before and after palliative care consultation.






Discussion

To our knowledge, this is the first study to evaluate the impact of a newly embedded onco-pall care model on healthcare utilization across the course of disease and not specifically focusing on end-of-life quality metrics. Early palliative care intervention is beneficial for patients with a new thoracic malignancy but there are still many challenges in care delivery. Prior research by Agne et al. identified “time burden to patients” as the primary logistical barrier to outpatient palliative care referral (18). In an effort to overcome this barrier, we established a palliative care clinic embedded within the thoracic medical oncology clinic. In contrast to prior studies (14), we found the embedded clinic model resulted in decreased healthcare utilization compared to the stand-alone clinic model.

We found a statistically significant decrease in ED visit rates in the post-cohort study period. This decrease may be due to improved access to palliative care and symptom management earlier in the disease course. Although only the outcome of ED visits was statistically significantly lowered, this study may not have been powered to detect a statistically significant difference in ICU and hospital admissions. However, using point estimates from the models, this translates into a 29% decrease in ICU admissions ($980k), 15% decrease in hospitalizations ($1.6 million), and a 26% decrease in ED visits ($86k) for a total of 2.7 million in annual savings. This observed decrease in healthcare utilization is both fiscally and clinically important. Additional research is warranted to further evaluate the fiscal impact of the embedded clinic model. Although ED visits, ICU visits, and hospital admissions were decreased, there was no observable impact on 30-day readmissions. One possible explanation for the lack of impact on 30-day readmissions is that patients are readmitted to the hospital shortly after discharge prior to being evaluated in the onco-pall clinic.

While there was no observed difference in the proportion of palliative care referral orders between the pre-cohort and the post-cohort, the frequency of completion of palliative care referral was increased in the post-cohort and the time from initial medical oncology appointment to completed palliative care appointment was substantially decreased in the post-cohort. Both the increased involvement of palliative care as well as the earlier involvement of palliative care could potentially contribute to the decrease in healthcare utilization outcomes observed in the post-cohort, as patients referred to palliative care had an outsized impact on healthcare utilization. For example, although 17% of all patients seen in the onco-pall clinic in the two years of the study were referred to palliative care, these patients accounted for 30% of all ED visits (Appendix Table 2).

The involvement of multidisciplinary teams is recommended to provide high-quality cancer care and has been found to enhance communication among and improve knowledge among healthcare providers (19). Therefore, it is possible that the shared workspace for palliative care and medical oncology permitted additional informal input from palliative care which may have improved symptom control and contributed to the decrease in healthcare utilization even for those not formally seen by palliative care (Appendix Table 2). For this reason, all patients seen in the onco-pall clinic in the respective time periods were included in the study rather than only those referred to palliative care. There is some evidence of this multidisciplinary team effect in our study in that patients seen in the pre-cohort who were never referred to palliative care had increased healthcare utilization compared to patients seen in the post-cohort who were never referred to palliative care.

Though it should be considered exploratory due to the small number of patients, data regarding the frequency of ED visits both before and after palliative care intervention provide additional support that the development of the embedded clinic model decreased rates of ED visits. When only the stand-alone clinic model was available, ED visits for patients seen by palliative care decreased by a factor of 2. After the development of the embedded clinic model, ED visits for patients seen by palliative care decreased by a factor of 5. While these results should be interpreted with caution due to the small sample size, patients referred to palliative care likely have advanced disease and greater symptom burden and therefore have a greater potential for high healthcare utilization. One possible explanation for the decrease in ED visits seen in the embedded clinic model is that this model may facilitate easier access to palliative care for those patients who may otherwise be too sick and less likely to complete palliative care or continue to seek care through the stand-alone model. Additionally, after establishing with palliative care, patients gain access to additional resources including palliative care pharmacists and palliative phone triage for additional symptom management.

Limitations of our study include the relatively small analytic sample size and inability to obtain healthcare utilization data that occurred at a site other than the academic medical center. The study also may not have been powered to detect differences in the healthcare utilization outcomes of hospital admissions and ICU admissions. Although this study would benefit from additional years of data, the impact of the COVID-19 pandemic would likely confound the results of this study. While we identified and controlled for several confounders, it is possible there were additional unmeasured confounders that affected these results. Additionally, reasons for palliative care referral were not collected as a part of this study and palliative care intervention in the embedded clinic model was provided by one palliative care physician. More details regarding reasons for palliative care referral and expansion of the embedded model to involve additional palliative care providers would be of benefit.

In conclusion, embedding palliative care within medical oncology has the potential to decrease healthcare utilization for patients with thoracic malignancies earlier in the disease course in addition to end-of-life outcomes.
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