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Sponsor 

Novartis Pharmaceuticals 

 

Generic Drug Name 

CAR-T cell therapy 

 

Trial Indication(s) 

Diffuse large B-cell lymphoma (DLBCL) 

 

Protocol Number 

CCTL019CUS08 

 

Protocol Title 

Real-world Resource Use and Costs of CAR-T Therapies in Diffuse Large B-cell Lymphoma (DLBCL): Inpatient and Outpatient Settings 

 

Clinical Trial Phase 

NA 

 

Phase of Drug Development 

NA 

 

Study Start/End Dates   

Study start date: 17/08/2020 

Study Completion date: 10/05/2021 



  Page 2 of 15 

Clinical Trial Results (CTR) 

  CCTL019CUS08 

 

Reason for Termination  

NA 

 

Study Design/Methodology 

A retrospective, non-interventional cohort study was used to address the study objectives. This study aimed to provide a better understanding 

of real-world HRU and healthcare reimbursement costs associated with CAR-T therapy among patients with r/r DLBCL. 

 

Eligible adult patients with r/r DLBCL who were treated with CAR-T therapy or allo-HSCT between January 1, 2017 to September 31, 2019 

were identified from the Centers for Medicare & Medicaid Services (CMS) 100% Medicare Database. The CAR-T cohort was further classified 

into CAR-T IP and CAR-T OP cohorts based on the infusion setting.  

 

The index date was defined as the date of CAR-T therapy administration or allo-HSCT. Baseline period was defined as three months prior to 

the index date. Study period was defined from the index date to the end of health plan coverage based on insurance enrollment file or death, 

whichever occurred earlier. 

 

Two sets of comparisons on HRU and healthcare reimbursement costs were conducted, one between IP vs. OP infusion of CAR-T, and the 

other between patients who received CAR-T therapy vs. allo-HSCT. 

 

Centers 

Novartis Investigative Site 

Objectives: 

Primary objective(s) 

• To compare HRU and healthcare reimbursement costs between IP vs. OP infusion of CAR-T therapy among patients with r/r DLBCL 
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Secondary objective(s) 

• To assess post-infusion IP admission/readmission and causes of IP admission/readmission among patients with r/r DLBCL who 

received CAR-T therapy 

• To assess rate of adverse events (AEs) and cost per AE event among patients with r/r DLBCL who received CAR-T therapy 

• To compare HRU and healthcare reimbursement costs of CAR-T therapy vs. allo-HSCT among patients with r/r DLBCL 

 
 

Test Product (s), Dose(s), and Mode(s) of Administration 
 NA 

Statistical Methods  

Patient characteristics were described for patients in CAR-T IP, CART-T OP, CAR-T overall, and allo- HSCT cohorts. Comparisons were 

conducted between the CAR-T IP vs. CAR-T cohorts and between CAR-T overall vs. allo-HSCT cohorts. HRU by month during the study 

period was expressed as monthly incidence. Healthcare reimbursement costs by month during the study period were expressed on per patient- 

per-month (PPPM) basis to account for varying length of follow-up. Two sets of comparisons were conducted between the CAR-T IP vs. 

CAR-T OP cohorts: CAR-T IP overall (including Prospective Payment System [PPS]-exempt and non-PPS exempt) vs. CAR-T OP and CAR-

T IP non-PPS exempt vs. CAR-T OP. HRU was compared between study cohorts using generalized linear models (GLMs) between patients. 

 

Study Population: Key Inclusion/Exclusion Criteria  

 

Inclusion criteria  

CAR-T cohort: 

• Patients had at least one International Classification of Diseases, Tenth Revision (ICD- 10) diagnosis code for DLBCL. 

• Patients received CAR-T therapy following DLBCL diagnosis. The administration date of CAR-T therapy was defined as the index 

date. Patients who received both CAR-T therapy and allo-HSCT were classified based on the first treatment that the patient received 

• Patients were at least 18 years of age as of the index date 

• Patients had at least three months of continuous eligibility in the Medicare Part A and Part B data before the index date. Since 2019 

Part D data is not available in the current data cut, eligibility requirement in the Part D data was not required 
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Patients were further classified into CAR-T IP and CAR-T OP cohorts depending on where the administration occurred. 

 

Allo-HSCT cohort: 

• Patients had at least one ICD-10 diagnosis code for DLBCL. 

• Patients received allo-HSCT following DLBCL diagnosis.  The date of allo-HSCT procedure was defined as the index date. Patients 

who received both CAR-T therapy and allo-HSCT were classified based on the first treatment the patient received 

• Patients were at least 18 years of age as of the index date 

• Patients had at least three months of continuous eligibility in the Medicare Part A and Part B data before the index date. Since 2019 

Part D data is not available in the current data cut, eligibility requirement in the Part D data was not required 

 

Exclusion criteria 

Patients had a medical claim associated with a clinical trial (ICD-9 CM code V70.7; ICD-10 CM code Z00.6) during one month before and 

after the index date 

 
Participant Flow 

The CAR-T cohort included 430 patients, with 380 patients receiving CAR-T treatment in the IP setting and 50 patients receiving CAR-T 

treatment in the OP setting. The sample size for the allo-HSCT cohort was 265. 
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Baseline Characteristics 
 

Key baseline characteristics among CAR-T IP and CAR-T OP cohorts 
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Baseline characteristics among CAR-T and allo-HSCT patients 
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Primary Outcome Result(s) 
 

HRU by CAR-T cohort and by month during the study period 

Mean length of follow-up for the CAR-T IP cohort and CAR-T OP cohort was 7.7 months and 6.9 months, respectively. 

 

In the first month following the index date (including the index encounter), 52% patients in the CAR-T OP cohort had at least one IP visit. By 

definition, 100% patients in the CAR-T IP cohort had at least one IP visit. Number of IP admissions was significantly lower among the CAR-

T OP cohort compared to the CAR-T IP cohort during the first month following the index date (IRR [95% CI]: 0.51 [0.41, 0.63]). Number of 

IP admissions were nominally lower in the CART OP cohort during second, third, and fourth month following the index date and comparable 

between the two cohorts in subsequent months. 

 

In the first month following the index date, number of IP days were significantly lower among the CAR-T OP cohort compared to the CAR-

T IP cohort (5.2 vs. 20.4 days; IRR [95% CI]: 0.26 [0.21, 0.32]). In the second month following the index date, 34.6% of the CAR-T IP cohort 

and <23.9% of the CAR-T OP cohort had at least one IP visit. IP days remained significantly lower among the CAR-T OP cohort compared 

to the CAR-T IP cohort (1.6 vs. 4.6 days; IRR [95% CI]: 0.35 [0.13, 0.92]). IP days were nominally lower in the CAR-T OP cohort in 

subsequent months. 

 

Number of ICU stays was also significant lower among the CAR-T OP cohort compared to the CAR-T IP cohort in the first month 

following the index date (0.1 vs. 0.3; IRR [95% CI]: 0.32 [0.14, 0.74]). Number of ICU stays were generally comparable between the two 

cohorts in subsequent months. 
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Similarly, ICU days were significantly lower among the CAR-T OP cohort compared to the CAR-T IP cohort in the first month following 

the index date (0.26 vs. 0.06 days; IRR [95% CI]: 0.21 [0.06, 0.70]). ICU days were generally comparable between the two cohorts in 

subsequent months. 

 

In the first month following the index date, 72.1% patients in the CAR-T IP cohort had at least one OP visit and number of OP visits was 

significantly higher among the CAR-T OP cohort (5.2 vs. 2.1; IRR [95% CI]: 2.51 [2.08, 3.04]). Number of OP visits were generally 

comparable between the two cohorts in subsequent months. 

 

Number of ER visits was significantly higher in the CAR-T OP cohort during the first month following the index date (0.32 vs. 0.03; IRR 

[95% CI]: 10.44 [4.23, 25.75]) and generally comparable between the two cohorts in subsequent months. 

 

Healthcare reimbursement costs by CAR-T cohort and by month during the study period 

 

Results below mainly focus on the comparison between the non-PPS exempt CAR-T IP cohort (N = 252) vs. the CAR-T OP cohort since 

healthcare reimbursement costs for inpatient admissions in the PPS-exempt hospitals were much lower compared to non PPS-exempt hospitals. 

 

Pre-infusion costs that occurred in the OP setting during the baseline period were estimated for the CAR-T IP (including both PPS-exempt 

and non PPS-exempt hospitals) and OP cohorts. Leukapheresis-related costs were $2,067 for the CAR-T IP cohort and $1,967 for the CAR-

T OP cohort. Lymphodepleting regimen-related costs were $3,781 for the CAR-T IP cohort and $3,427 for the CAR-T OP cohort. Additionally, 

CAR-T infusion-related costs for the non-PPS exempt CAR-T IP cohort and CAR-T OP cohort were $338,623 and $353,377 respectively. 

There were no significant differences in the pre-infusion costs between the CAR-T IP and OP cohorts and the CAR-T infusion-related costs 

between the non-PPS exempt CAR-T IP cohort and CAR-T OP cohort.  

 

During the first month following the index date (including the index encounter), total healthcare reimbursement cost was nominally higher in 

the CAR-T OP cohort compared to the CAR-T IP cohort by $13,421. Cost of IP admissions was significantly higher in the CAR-T IP cohort 

compared to the CAR-T OP cohort by $334,308 (p<0.001) and cost of OP visits was significantly higher in the CAR-T OP cohort compared 

to the CAR-T IP cohort by $363,607 (p<0.001). This is mainly driven by where the cost of CAR-T was accounted for. Costs from the second 

month following the index date up to the end of follow-up were largely comparable between the CAR-T IP and OP cohorts.  
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Secondary Outcome Result(s) 
 

IP re-admission/admission among CAR-T IP and OP cohorts 

 

53.7% patients in the CAR-T OP cohort were admitted to the hospital during the first month after CAR-T infusion. The trend was generally 

comparable when stratified by index year. Mean Length of Stay (LOS) of first IP admission was 6.8 days among the overall CAR-T OP cohort 

(5.1 days among patients with index year of 2018 and 7.4 days among patients with index year of 2019). 

 

Over the entire month, the proportion of patients hospitalized at any given day was higher in CAR-T IP cohort than CAR-T OP cohort. 

Proportion of patients hospitalized decreased over time during first month post-infusion in the CAR-T IP cohort. 25.0% of the CAR-T IP 

cohort was hospitalized at Day 30 post-infusion. In the CAR-T OP cohort, proportion hospitalized was the highest at Day 7 (38%) and 

decreased over time starting Day 8. 14.0% of the CAR-T OP cohort was hospitalized at Day 30 post-infusion. 

 

In the CAR-T IP cohort, the most frequent re-admitting diagnoses (i.e., IP visits after the index encounter) during 1-15 days post-infusion 

included encounter for antineoplastic chemotherapy and immunotherapy (36.8%), DLBCL (31.6%), and fever (6.3%). Most frequent re-

admitting diagnoses during 16-30 days post-infusion also included encounter for antineoplastic chemotherapy and immunotherapy (29.4%), 

DLBCL (17.6%), and fever (11.8%). Most frequent re-admitting diagnoses during 31-60 days post-infusion included fever (16.7%), 

followed by DLBCL, dyspnea, hypercalcemia, and hypotension (11.1% each). 

 

In the CAR-T OP cohort, the most frequent admitting diagnoses during 1-15 days post-infusion included DLBCL (55.6%), neutropenia 

(22.2%), and fever and pain (11.1% each). Most frequent admitting diagnosis during 16-30 days post-infusion was DLBCL (66.7%). 

 

Main cause of readmission/admission was not presented during 61-90 days post-infusion among CAR-T IP cohort and during 31-90 days 

post-infusion among CAR-T OP cohort due to very limited sample size. 
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AE rate during the study period among CAR-T cohorts 
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Cost of AEs among CAR-T cohort during the study period 
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HRU by CAR-T vs allo-HSCT cohort during the six-month follow-up period 

 
 

 

Healthcare reimbursement costs comparing CAR-T vs. allo-HSCT cohort 

Index procedure-related costs were higher in the CAR-T cohort ($266,555) compared to the allo- HSCT cohort ($89,693) by $182,337 

(p<0.001).  

 

During the first month following the index date (including the index encounter), total cost was higher in the CAR-T cohort compared to the 

allo-HSCT cohort by $178,895 (p<0.001). Cost of IP admissions was significantly higher in the CAR-T cohort compared to the allo-HSCT 
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cohort by $135,509 (p<0.001). Cost of OP visits was also significantly higher in the CAR-T cohort compared to the allo-HSCT cohort by 

$37,885 (p<0.001). 

 

Total costs from the second month following the index date up to the end of follow-up were significantly higher for the allo-HSCT cohort 

compared to the CAR-T cohort. Difference in total cost between the two cohorts (CAR-T vs. allo-HSCT) was -$7,184 in month 2 (p<0.001), 

-$5,845 in month 3 (p<0.001), -$3,789 in month 4 (p<0.001), -$2,909 in month 5 (p=0.020), - $3,518 in month 6 (p<0.001), and -$2,431 in 

month 7 up to the end of follow-up (p=0.035). The cost differences in total healthcare reimbursement costs between cohorts were mainly 

contributed by healthcare reimbursement costs of IP admissions. Difference in healthcare reimbursement cost of IP admissions between the 

two cohorts (CAR-T vs. allo-HSCT) was - $5,145 in month 2 (p<0.001), -$3,939 in month 3 (p=0.003), -$2,296 in month 4 (p=0.091), - 

$2,654 in month 5 (p=0.069), -$3,105 in month 6 (p=0.012), and -$2,778 in month 7 up to the end of follow-up (p=0.005). 

 

Healthcare reimbursement costs of OP visits in the second and third month following the index date were significantly higher among the allo-

HSCT cohort and comparable between cohorts in subsequent months. 

 

Safety Results 
NA 

 

 
Other Relevant Findings 
None  

 
 
Conclusion 

In the six-month follow up period (including the index encounter), IP days and ICU days were significantly lower among the CAR-T cohort 

compared to the allo-HSCT cohort. Resource use of OP and ER were comparable between the two cohorts. 

 

Date of Clinical Study Report 
21 May 2021 


