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Introduction

The identification of side-effects associated with a particular therapy relies on univariable assessments of incidence across
treatment arms. While this approach serves to set the groundwork for the establishment of causation, it is suboptimal when
the incidence is small or when novel therapeutics with limited deployment are being examined. In this study, we used a
multivariate approach to aggregate multiple symptoms in order to segment our sample into those who had differing degrees
of side-effect incidence. We used the resultant strata to examine the use of various therapies.

Methods

Patients with relapsed large B-cell lymphomas who responded to the Lymphoma Coalition's 2022 Global Patient Survey
(N=215) were asked if they had ever been treated with a particular treatment (N = 20) and what side effects (N=32) they
have ever experienced. Unsupervised hierarchical clustering utilizing Ward's algorithm was used to aggregate the incidence
of side-effects (N = 32). Resultant strata from the hierarchical clustering procedure were subjected to contingency analysis
with the use of 20 treatments. Differences were assessed with odds ratio’s, 95% confidence intervals and p-values from the
likelihood chi-square statistic as appropriate.

Results

The total number of respondents meeting the criteria for inclusion in this study was 215. The median age of respondents
was 58 and ranged from 23-85 years. Females comprised 55% of the study sample. Figure 1 lllustrates the two-way clustering
heat map. A subjective decision was made to segment the study sample at the first branch yielding two clusters: 1 (N = 76)
and 2 (N = 139). The rationale for selecting two clusters was based upon an obvious difference in side-effect incidence. The
cumulative incidence of side effects in Cluster 1 = 1570 yielding an incidence rate per patient of 11.3 which is contrasted with
Cluster 2 having a cumulative side-effect incidence of 272 yielding a rate per patient of 3.6.

Table 1 illustrates the odds ratios and 95% confidence intervals derived from contingency analysis utilizing Cluster as the
explanatory variable. Significantly increased odds of CAR-T (p<0.0001), steroids (0.006) and radiation therapy (p = 0.01) use
were found in Cluster 1 relative to Cluster 2. We were unable to detect a significant change in the odds ratio for the other 17
treatments.

Conclusions

These results suggest that there is an association of increased side effects for those receiving CAR-T. Additionally, radiotherapy
was also found to be marginally more used in those with more side-effects. The fact that steroid use was also increased in this
cluster of patients makes sense since that is a routine prophylaxis strategy for patients experiencing substantial side effects.
From the heat map, we can infer two things. First, there are groups of side effects that tend to cluster together which may
reflect the treatment heterogeneity provided to this population. Second, it appears that about one-third of these patients
experience very few side effects which supports the idea of patient heterogeneity. There are some limitations to this work
which includes the use of patient reported outcomes and the fact that we were unable to explicitly map the treatment course
of every individual patient. However, this study does support the idea that the diversity of the side-effect profile for CAR-T may
extend well beyond the traditional phenomena of cytokine release syndrome, blood, and neurological effects. We suspect
that as the use of CAR-T expands, additional side-effects will become apparent. Future studies should focus on identifying
individuals who are likely to experience significant side effects and map treatment strategies to the appropriate patients.
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Figure 1. Two-way clustering of side-effect incidence illustrating the y
stratification of patients with many (Cluster 1) and fewer side-effects — T
(Cluster 2).
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Table 1. Odds ratios (OR) for Cluster 1 receiving a treatment relative to Cluster 2,
Confidence intervals that do not include 1 are idered statistically significant at an
alpha = 0.05. OR's equal to zero represent a situation where one or both clusters had
nao incidence of treatment with a particular therapy.
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