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Biomarkers included n AUC
•  BL sCD25
•  Change from BL to C2D1 in sCD25
•  Change from BL to C2D1 in CCL17

76 0.76

•  BL sCD25
•  Change from BL to C2D1 in sCD25
•  Change from BL to C3D1 in sCD25
•  Change from BL to C2D1 in CCL17

76 0.77

•  BL sCD25
•  BL CCL17 
•  Tumor cell CD25 H-score
•  Change from BL to C2D1 in sCD25
•  Change from BL to C2D1 in CCL17 

67 0.75

METHODS
STUDY DESIGN AND PARTICIPANTS

 ● This analysis was based on an open-label, multicenter, phase 2 study of Cami monotherapy in patients with R/R cHL after ≥3 prior lines of therapy (or 
≥2 in patients ineligible for stem cell transplantation [SCT]; NCT04052997).8

 ● Cami was administered as a 30-minute intravenous (IV) infusion on day 1 of each 3-week cycle at 45 µg/kg for 2 cycles, and then 30 µg/kg for 

subsequent cycles.

BIOMARKER ASSESSMENT
 ● CD25 expression was assessed by immunohistochemistry (IHC) and H-score in all archival tumor biopsies and in a subset of recent biopsies.

 – Recent biopsies were defined as archival biopsies taken after the last systemic anticancer treatment, including SCT if applicable.
 – H-score is reported as a composite score taking into account the percent of positive cells and the degree of positivity as follows: negative (0), weakly 

(1+), moderately (2+), and strongly (3+) stained membranes. H-score, with a potential range of 0-300, was calculated as follows: H-score = [(1 × % 
weakly stained cells) + (2 × % moderately stained cells) + (3 × % strongly stained cells)].9

 ● Biomarker analyses were conducted on serum sCD25 and CCL17 levels, as measured by immunoassays, which were collected prior to Cami infusion 
on day 1 of each cycle.
 – Cami may interfere with the sCD25 assay, underestimating postbaseline sCD25.

OUTCOMES
 ● Assessments of CD25 IHC, sCD25, and CCL17 were performed for 111 of 117 patients treated with Cami in the phase 2 study (6 patients were not 

evaluable for best overall response).

 ● CD25 IHC, baseline sCD25 and CCL17, and fold changes in sCD25 and CCL17 from baseline were compared between responders and 
nonresponders to Cami.
 – Responders were defined as patients with a best overall response of complete response (CR) or partial response (PR).
 – Nonresponders were defined as patients with stable disease (SD) or progressive disease (PD).
 – Patients with a best overall response of SD who were not on-study for a minimum of 35 days after the first dose of the study drug were 

considered nonevaluable for best overall response and therefore were excluded from analysis.

 ● Analyses were conducted on a dataset based on the data cutoff of March 16, 2022 (data transfer date: April 20, 2022).

ROC ANALYSES
 ● Receiver operating characteristic (ROC) analyses were performed to evaluate the predictive potential of baseline sCD25 alone, as well as baseline 

sCD25 plus tumor cell CD25 H-score in archival biopsies as response biomarkers.
 ● ROC analyses were also performed using the subsets of patients with sCD25 and CCL17 at baseline, sCD25 and CCL17 change from baseline to cycle 

2, day 1, and sCD25 change from baseline to cycle 3, day 1.
 ● Area under the curve (AUC) and Youden’s index (scale 0-1) were used to measure the sensitivity and specificity of the predictive responses.

RESULTS
BIOMARKER ANALYSIS
CD25

 ● No statistically significant difference in tumor cell CD25 H-score was observed between responders and nonresponders in n = 99 available biopsies or 
the subset of recent biopsies (n = 23; P > 0.05 for both), despite higher median levels in responders (Figure 1).

 ● Similar to what was observed in tumor cells, no statistically significant difference in tumor-associated nontumor cell CD25 expression was found 

between responders and nonresponders to Cami (data not shown).
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INTRODUCTION
 ● CD25 expression on the surface of various hematologic tumor cell types is well established.1

 ● In classical Hodgkin lymphoma (cHL), CD25 (interleukin-2 receptor subunit alpha) is expressed on both Hodgkin/Reed-Sternberg cells and 
regulatory T cells (Tregs) present in the tumor microenvironment.1-3

 – Tumors with a higher ratio of CD4+ CD25+ FOXP3+ Tregs to CD8+ cytotoxic T cells are believed to have poorer prognosis than tumors 
with a lower ratio.1

 ● Soluble CD25 (sCD25) levels are proportional to cell surface expression of CD25, and increased sCD25 has been associated with poor 
prognosis in cHL.1,4

 ● CCL17 (C-C motif chemokine ligand 17) on Hodgkin/Reed-Sternberg cells is a marker of cHL disease activity and correlates with metabolic 
tumor volume. Additionally, circulating CCL17 has been correlated with response to therapies for cHL.5

 ● Camidanlumab tesirine (Cami), an antibody-drug conjugate targeting CD25, has shown single-agent antitumor activity and manageable 
toxicity in a phase 2 study of relapsed/refractory (R/R) cHL.6

 ● In the phase 1 study of R/R cHL, biopsy tumor cell CD25 H-scores were statistically significantly higher in responders versus 
nonresponders, and the low baseline sCD25 was possibly related to response.7

sCD25
 ● Baseline sCD25 levels (n = 108) were statistically significantly higher in nonresponders than responders (P = 0.018); although, overlapping values 

were observed in a substantial number of patients, potentially rendering sCD25, alone, suboptimal as a potential predictive marker (Figure 2).
 ● From baseline to cycle 3, day 1, there was a statistically significantly greater decrease in sCD25 in nonresponders versus responders (n = 79; median 

0.53 vs 1.02; P = 0.018).
 – This trend was also seen at cycle 2, day 1, but the difference was not statistically significant (n = 99; P = 0.067).

CCL17
 ● There was no statistically  significant difference in baseline CCL17 levels between responders and nonresponders (n = 106; P = 0.32; Figure 3).
 ● From baseline to cycle 2, day 1, there was a statistically significantly greater decrease in CCL17 in responders versus nonresponders (n = 97; 

median 0.50 vs 0.81; P < 0.01).
 – Although this trend remained at cycle 3, day 1, it was not statistically significant (n = 75; P = 0.3044).

PREDICTIVE POTENTIAL AS  
RESPONSE BIOMARKERS

 ● ROC analyses in the subset of patients with results available for CD25 

IHC and baseline sCD25 (n = 96) confirmed that, as expected from the 

sCD25 box plot, sCD25 alone had a modest predictive potential (AUC 

= 0.65) that was not substantially improved by the addition of tumor 

cell CD25 H-score (AUC = 0.67; Table 1).

 ● In the subset of patients with results available for sCD25 and CCL17 at 

baseline and cycle 2, day 1 and sCD25 at cycle 3, day 1 (n = 76), ROC 

curves of baseline sCD25 (AUC = 0.67), baseline sCD25 plus baseline 

CCL17 (AUC = 0.67), sCD25 change from baseline to cycle 2, day 1 

(AUC = 0.67), and CCL17 change from baseline to cycle 2, day 1 (AUC = 

0.67) showed modest predictive potential (Table 1).

 ● A reasonable model was obtained using change from baseline at cycle 2, day 1 of sCD25 and CCL17 (AUC = 0.74).

 ● This AUC was further increased in a model using baseline sCD25 and CCL17 plus their changes from baseline to cycle 2, day 1 (AUC = 0.76; Youden index 
= 0.48) and a model of baseline sCD25 plus the changes from baseline in sCD25 and CCL17 at cycle 2, day 1 (AUC = 0.76; Youden index = 0.52) (Figure 4).

 – The addition of tumor cell CD25 H-score did not add value to the model based on baseline sCD25 and CCL17 plus their changes from baseline to cycle 
2, day 1 (AUC = 0.75).

 ● A model including, among other parameters, sCD25 change from baseline to cycle 3, day 1 had an AUC similar to the best models, including change from 
baseline to cycle 2, day 1 (AUC = 0.77; Table 1).

 – However, this model was considered of limited value because most responders could be identified by conventional imaging at cycle 3, day 1.

OBJECTIVE
To assess CD25, sCD25, and CCL17 as predictive biomarkers of clinical response to Cami (at baseline or during early 
cycles of treatment) in patients with R/R cHL.

CONCLUSIONS
 ● Higher median tumor cell CD25 H-scores were observed in responders versus nonresponders in all 
biopsies and the subgroup of recent biopsies, but the differences did not reach statistical significance. 
 – These data warrant further investigations as phase 1 data showed statistically significantly higher tumor 
CD25 expression in responders.4

 ● Potential predictive models including baseline sCD25, with or without baseline CCL17, plus sCD25 and 
CCL17 change from baseline at cycle 2, day 1 showed the best ROC AUCs. 
 – These models need further improvement to be clinically relevant. Given the high overall and early 
responses in most patients treated with Cami, biomarkers predicting response at cycle 2, day 1 are 
suboptimal unless they reach a higher sensitivity and specificity.

 – Furthermore, the predictive values of these models (or refined versions) would need further validation in 
an independent validation cohort as present results are based on a training cohort alone. 

 ● Nonresponders had statistically significantly higher baseline sCD25; however, this parameter alone has 
an insufficient predictive potential for Cami’s efficacy.

 ● Additional investigations are ongoing to better understand the following:
 – The effect and significance of different levels of sCD25 in the context of Cami’s mode of action and 
exposure-response;  

 – The potential value of the changes in sCD25 and CCL17 as early indicators of Cami’s effect and as 
biomarkers for disease monitoring and response.
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Figure 1. Tumor cell CD25 H-score in responders vs 
nonresponders to Cami for (A) all biopsies and (B) recent biopsies

Figure 2. (A) Baseline sCD25 levels and (B) change in sCD25 from 
baseline to cycle 3, day 1 in responders vs nonresponders to Cami

AUC, area under curve; BL, baseline; C, cycle; CCL17, C-C motif chemokine ligand 17; D, day; H-score, 
HistoScore; ROC, receiver operating characteristic; sCD25, soluble CD25.

ROC AUC = 0.76 for both (n = 76). Data cutoff: March 16, 2022.
AUC, area under curve; CCL17, C-C motif chemokine ligand 17; FPR, false-positive rate; ROC, receiver operating characteristic; sCD25, soluble CD25; TPR, true positive rate.

CCL17 levels measured at cycle 1, day 1 prior to infusion of Cami. Best overall response evaluated by 
independent central review. Data cutoff: March 16, 2022.
CCL17, C-C motif chemokine ligand 17; CR, complete response; PD, progressive disease; PR, partial response; 
SD, stable disease.

Baseline sCD25 levels measured at cycle 1, day 1 prior to infusion of Cami. Best overall response evaluated by 
independent central review. Data cutoff: March 16, 2022.
CR, complete response; PD, progressive disease; PR, partial response; sCD25, soluble CD25; SD, stable disease.

Best overall response evaluated by independent central review.  Data cutoff: March 16, 2022.
CR, complete response; PD, progressive disease; PR, partial response; SD, stable disease.
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Figure 4. Model ROC analysis of (A) baseline sCD25 and CCL17 plus their change from baseline to cycle 2, day 1 and (B) 
baseline sCD25 plus changes from baseline to cycle 2, day 1 in sCD25 and CCL17

Figure 3. (A) Baseline CCL17 levels and (B) change in 
CCL17 from baseline to cycle 2, day 1 in responders vs 
nonresponders to Cami

Table 1. Predictive potential of biomarkers using ROC analyses

TP
R 

(s
en

si
tiv

ity
)

0.0

0.2

0.4

0.6

0.8

1.0

0.0

0.2

0.4

0.6

0.8

1.0

FPR (1 – specificity)

1.00.80.60.40.20.0

Youden index 0.48

TP
R 

(s
en

si
tiv

ity
)

FPR (1 – specificity)

0.0 0.2 0.4 0.6 0.8 1.0

Youden index 0.52

TP
R 

(s
en

si
tiv

ity
)

0.0

0.2

0.4

0.6

0.8

1.0

0.0

0.2

0.4

0.6

0.8

1.0

FPR (1 – specificity)

1.00.80.60.40.20.0

Youden index 0.48

TP
R 

(s
en

si
tiv

ity
)

FPR (1 – specificity)

0.0 0.2 0.4 0.6 0.8 1.0

Youden index 0.52

sC
D2

5 
(p

g/
m

L)

sC
D2

5 
fo

ld
 c

ha
ng

e 
fr

om
 b

as
el

in
e

Best overall response

20000

15000

10000

5000

SD+PD (n = 29) CR+PR (n = 79)

0

Best overall response
2 infinite values not shown

5-fold change

3-fold change

4-fold change

2-fold change

no change

SD+PD (n = 14) CR+PR (n = 65)

drop to 0

P = 0.018

P > 0.05 

P = 0.018

Lo
g 

10
 C

CL
17

 (p
g/

m
L)

CC
L1

7 
fo

ld
 ch

an
ge

 fr
om

 b
as

el
in

e

Best overall response
2 raw measurements below detection limit not shown

5

4

3

SD+PD (n = 29) CR+PR (n = 77)
Best overall response

2 raw measurements below detection limit not shown

10-fold change

-10-fold change

no change

SD+PD (n = 25) CR+PR (n = 72)

P < 0.01P = 0.32

2.25

A)

A) A)A)

B)

B) B)B)


