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• �Prior studies have shown the value of Patient-Reported Outcomes (PRO) in cost 
burden, quality of life (QoL), and survival in cancer care1-4.

• �Technology advances allow capture of PRO data from home using devices such as 
smart phones, sending PRO results directly to the electronic medical record (EMR), 
allowing clinical professionals to monitor patient-reported status in real time and 
longitudinally.

• �To facilitate focus on patient-centricity and value-based care, the European Health 
Outcomes Observatory (H2O) developed a Core Outcomes Set (COS) in lung cancer5. 

• �We explored the feasibility of deploying standardized PRO measures among patients 
with lung cancer in US clinical practice.
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BACKGROUND

• �A retrospective database study, with IRB waiver, was conducted in 207 adult lung 
cancer patients on active treatment across 9 US cancer centers from 9/2020 to 
5/2023 using Carevive PROmpt®, an electronic PRO (ePRO) remote symptom 
monitoring platform with weekly surveys comparable in scope to H2O COS using:

	 – �The PRO-CTCAE to assess symptomatic adverse events
	 – �The PROMIS 4A Physical Function to assess physical function  
	 – �Items 29 and 30 from the EORTC QLQ-C30 to assess global health status/quality of 

life 
• �Moderate and severe PRO-CTCAE symptoms scores triggered alerts to the clinical 

team (e.g., nurses, Advanced Practitioner nurses (AP), and physicians).  
• �Patient engagement was measured by survey compliance, follow-up time, and data 

completeness.  
	 – �Survey compliance was defined as the number of surveys completed over the 

number of surveys assigned per patient. 
	 – �Follow-up time was defined as the number of weeks between the patient’s first and 

last completed survey.
	 – �Data completeness was measured for each clinical and PRO domain and was 

defined as the proportion of patients (or surveys, for longitudinal PRO variables) 
with data available for a given domain at any time during the study period. Median 
completion was summarized over the number of domains assessed.   

• �Clinical team engagement was measured by platform utilization time, time to alert 
response, and clinical action taken. 

METHODS

Variable All Patients 
(n = 207)

NSCLC 
(n = 168)

SCLC 
(n=39)

Female, N (%)  103 (50)  80 (48)  23 (59) 
Age at enrollment (years), Mean (SD)  66.5 (0.69) 66.7 (0.78) 65.5 (1.49)
Age at enrollment (years), Median 68 68 66
Age group, N (%) 

    <30 years old  1 (1)  1 (1)  0 (0) 
    31-40 years old  2 (1)  1 (1)  1 (3) 
    41-50 years old  11 (5)  9 (5)  2 (5) 
    51-60 years old  31 (15)  25 (15)  6 (15) 
    61-70 years old  87 (42)  69 (41)  18 (46) 
    71-80 years old  63 (30)  51 (30)  12 (31) 
    >80 years old  12 (6)  12 (7)  0 (0) 

Race, n (%)
     White  178 (86)  143 (85)  35 (90) 
     Black or African American  24 (12)  22 (13)  2 (5) 
     Asian  2 (1)  1 (1)  1 (3) 
     Not Specified  2 (1)  1 (0)  1 (3) 
     American Indian or Alaska Native  1 (0)  1 (1)  0 (0) 

Ethnicity, N (%) 
     Not Hispanic or Latino  107 (52)  90 (54)  17 (44) 
     Not Specified  100 (48)  78 (46)  22 (56) 

Currently deceased, N (%)  10 (5)  5 (3)  5 (13) 
Stage, n (%)

     I   11 (5)  7 (4)  4 (10) 
     II   16 (8)  14 (8)  2 (5) 
     III   51 (25) 46 (27)  5 (13) 
     IV   54 (26)  46 (28)  8 (21) 
     Extensive  4 (2)  0 (0)  4 (10) 
     Not Specified  71 (34)  55 (33)  16 (41)

Table 1: Demographic and clinical characteristics 

NSCLC: Non-Small Cell Lung Cancer; SCLC: Small Cell Lung Cancer

• ��Participants were 50% female, 86% White, 12% African American, median age 68 
years, 81% with NSCLC, and 26% with metastatic disease (Table 1).

Figure 5: �Distribution of clinical professionals who responded to ePRO system alerts 
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Figure 6: �Clinical recommendations to ePRO system alerts 
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• �Clinical professionals accessed the platform 2-3 times weekly, for median 2 minutes (range: 1-14 minutes) 
per login for nurses and Advanced Practice Nurses (APN). 89% of alerts between Week 1-4 indicated a 
response from nurses and APN (Figure 5).

• ��Out of 3,476 alert responses made by clinical care team, 66% advised continuing treatment, 12% led 
to increased monitoring and were escalated to the clinical team, and 1% resulted in hospitalization or 
emergency room visits (Figure 6). 

RESULTS
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QUESTION Figure 4: �Clinical team time to resolve ePRO system alerts
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• ��Median clinical team response time to alerts (moderate and severe symptom reports) was 20 hours, with 
69.3% addressed in less than 2 days (Figure 4).

Figure 2: �Patient engagement with Carevive ePRO 
platform indicated by survey compliance 
and follow-up
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• �Patient engagement was high, as indicated 
by survey compliance and completeness, 
particularly in the first 5 weeks of 
enrollment. Median survey follow-up was 8 
weeks with 85% median compliance over 
that time (Figure 2). 

• �Of 178 patients triggering >1 ePRO 
symptom alert, 87% were within 4 weeks 
and 46% of alerts include patients 
requesting a callback to discuss symptoms 
with the clinical team (Figure 3).

Figure 3: ePRO System Alerts Overview
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Figure 1: Overlapping H2O Domains with Carevive Data
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B: H2O COS PRO Domains (n=22)
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C: H2O COS longitudinal PRO Domain (n=19)
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• �More than half (58%) of domains (n=37) overlapped with the H2O COS. This included 15 clinical outcomes and 22 PRO domains (Figure 1a, 1b). Median completion rates of clinical 
and PRO domains were 60% and 98%, respectively.

• ��About 30% (n=19) of overlapping domains were measured longitudinally with a median completion of 76% (Figure 1c).

Email for questions or comments Aaron Galaznik MD, aaron.galaznik@carevive.com. Presented at 2024 ASCO Annual Meeting, Chicago, USA, June 2024.
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KEY TAKEAWAY

STUDY DESIGN

Is it feasible to deploy standardized PRO measures among patients with lung 
cancer in US clinical practice?

A retrospective database study was conducted in adult lung cancer patients using 
Carevive PROmpt®, an ePRO remote symptom monitoring platform across 9 US 
cancer centers from 9/2020 to 5/2023.

RESULTS

It is feasible to integrate standardized ePRO measures into routine lung cancer 
care across multiple US cancer sites. 

CONCLUSION
• ��Results support the feasibility of integrating a standard set of multi-domain ePRO measures, comparable 

in breadth and scope to the H2O COS, into routine cancer care at multiple sites with consistent patient 
engagement and provider utilization.

• ��Findings support value of remote symptom alerts, when integrated into clinical workflow, for enhancing 
timeliness patient and care team communications  and timely addressing of symptoms to optimize care. 

• ��Patient engagement was high (>60%) in the first 5 weeks but decreased afterwards. Future study should 
investigate factors that may contribute to the decline.

• ��One limitation to the study is that clinical and financial impact were not directly assessed. Additionally, the  
small proportion of non-White, non-Hispanic/Latino patients may impact generalizability to these patients. 

• ��Future research should explore direct clinical team and patient feedback on user experience, drivers of 
successful systematic implementation of PRO measures, and impacts on patient outcomes, resource 
utilization, and health systems.

“Other” category may include: offered psychology services during the infusion process, CT chest PE protocol, etc.
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