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BACKGROUND

+ Response Evaluation Criteria In Solid Tumors (RECIST), used to assess response to
anticancer drugs in patients with solid tumors,3 is an accepted metric of efficacy in
neuroendocrine tumors (NETs) 45

« Estimation of tumor growth rate (TGR) is a novel approach to assess treatment
efficacy and has been explored in several studies in solid tumors, including NETs.¢

+ The CLARINET study demonstrated long-term safety and efficacy of lanreotide
depot/autogel 120 mg every 4 weeks in patients with non-functioning
enteropancreatic NETs compared to placebo.*®

+ Apost hoc analysis of TGR, expressed as percentage change in tumor volume
over 1 month, showed that in a substantial proportion of patients in CLARINET,
tumors were actively growing during the pre-treatment period. Antitumor efficacy
of lanreotide in terms of reduced TGR was evident in some patients as early as 12
weeks into treatment.*

+ Measuring the absolute change in tumor volume following cancer-related therapy
may not reflect the subtlety of simultaneous occurrence of regression of the
treatment-sensitive fraction and growth of the treatment-resistant fraction. Here we
estimate exponential rate constants for tumor regression/decay (d) and growth (g)
in CLARINET using four mathematical models and explore their potential utility as
efficacy endpoints by reference to tumor measurements.

METHODS

+ Results and details of the design of the phase Il CLARINET regjistration trial
(NCT00353496). comparing lanreotide with placebo, have been previously published

« This post hoc analysis used anonymized data, including
— tumor measurements from CT scans recorded as the sum of longest diameter
of target lesions, with evaluation dates (days relative to start date);
- enrollment and off-study dates, and date of death;
~ responses and progressions assessed according to RECIST 1.0, and PFS
determined by local investigators.

Growth/regression models

« Four growth/regression models were used. in which change in tumor quantity
during therapy is assumed to result from 2 independent component processes:
an exponential decrease or regression, d, and an exponential growth or regrowth of
the tumor, g (Figure 1).

Figure 1. Model theory for regression and growth
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+ The model (labeled gd) assumes f(t) is the tumor quantity at time t in days, normalized
to the tumor quantity at time 0, dis the rate of decay. and gis the rate of growth:
fih-edees-1
« For data showing continuous decrease from the start of treatment, gis eliminated as
shown below (labeled dx):
i =e
« Similarly, dis eliminated when data show a continuous growth from the start of
treatment as shown below (labeled gx):
fit) = et

+ The fourth model (labeled gdphi) contains an additional parameter, phi (@), which
represents the proportion of tumor cells that undergo cell death due to therapy.

In this model. d is rate of regression or decay of the fraction of the tumor that is
sensitive to the therapy (@), while g s rate of growth of the therapy-resistant tumor
fraction (1 - @):

ft) = (@ + (1 - e

+ The Levenberg-Marquardt algorithm was used to solve the 4 non-linear
regression models.

+ Among models where all parameters were significant predictors, the model that
minimized the Akaike information criterion (AIC) was selected to provide the
estimates of tumor growth and regression rates.

- Patients with insufficient/missing data, or with sufficient data but where the model
did not converge with the data, were excluded and noted individually in results and
summarized in model outputs. A stepwise selection method was utilized

Statistical analyses

« Distributions of g and dwere compared between lanreotide and placebo groups
using Wilcoxon 2-sided tests (cut off p-value 0.1),

+ Where there was an overall difference between treatment groups, a Dunn's test
for pairwise difference was conducted with Bonferroni adjustment for multiple
comparisons.

+ Analysis and graphical output was generated using R (https://www.R-project.org)
and the tumgr package (Tumor Growth Rate Analysis. R package version 0.0.4.
https://CRANR-project.org/package=tumgr).

+ To demonstrate the stability of the growth rate - that it is actually a constant - g was
estimated serially using the data available at each point in time. The first calculation
used the first three data points, after which g and its 95% Cl were estimated by adding
the value for each new data point to the cumulative data and repeating the analysis.

RESULTS

Values for g and d rates were estimated in a majority of patients.

+ Inthe CLARINET study. a total of 204 patients were randomly assigned to lanreotide
(101 patients) or placebo (103 patients).®

- Datasets were reviewed for N=g7 patients randomized to lanreotide and N=101
patients randomized to placebo.

+ 6 patients randomized to lanreotide and 4 randomized to placebo had only 2
available data points with a difference that did not exceed 20%.

- For these patients we did not calculate g or d.

- For 8 patients randomized to lanreotide and 6 patients randomized to placebo,
none of the equations could be fit to the data and neither a g nor dvalue could
be obtained

+ In total, values for either g or d (or both) could be calculated from 83 and 91 patients
randomized to lanreotide or placebo, respectively.

+ Table 1 summarizes the data analysis and shows that for patients assigned to
lanreotide or placebo, 36.1% and 35.6% of the cases, respectively, the data were fit
best by the gd model, whereas for 34% and 51.5%, respectively, the data were best
fit by the gx model (Figure 2).

Table 1. Summary of data analysis

Tumor Measurements

o] o | socuars Jcom ]

Excluded 2 evaluations <20% different 6 62 616.2%)
Not fit 8 83 81[83%
Model: dx 14 144
LAN = 97
N Model: gd 35 361 83
Model: gdphi 1 10  [856%
Model: gx 33 34
2 evaluations <20% different 4 4 44%]
S Not fit 6 5 6159%]
Model: dx 2 2
PBO 101
Included Model: gd 36 356 91
Model: gdphi 1 1 90.1%]
Model: gx 52 515

LAN. lanveotide: PBO, placebo
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Figure 2. Examples of curve fits
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+ The distributions of g and d constants are shown graphically along with the
corresponding distributions of the parameter p-values (Figure 3).

« While the cutoff for each individual patient was set at a p-value of 0.1, p-values for
the overwhelming majority of the fits were much lower.

Figure 4. Comparison of g estimates between lanreotide and
placebo groups
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Stability of g during treatment

- Representative examples for patients with stable g during study-drug treatment are
shown in Figure 5 (serial g values calculated with the available data to that point in
time: curve depicting the selected model).

+ Serial g values for 58 of 69 patients who had a g value calculated are depicted
in Figure 6 (the remaining 11 patients had fewer than 3 analyzable tumor
measurements). Clustering of g values at the bottom indicates that in most patients
the value of g does not change appreciably even during treatment durations of up
to 2 years or longer.

+ A stable g value (meaning not that the quantity of tumor is not increasing. but rather
that it is increasing at a stable exponential rate) during a prolonged duration of
therapy suggests that resistance to treatment either does not develop or is slow
to develop.

Figure 3. Distributions of g and d and their associated p-values
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- Astatistically significant difference between lanreotide and placebo was seen for g
(p-0.0128; Figure 4) but not d (not shown), demonstrating the differential effect of
lanreotide on these aspects of tumor growth.

+ No significant difference was observed in d (lanreotide: 8.3e day* vs placebo: 7.0e
day; p=0.3375). (median values)

Figure 5. Stability of the growth rate while on lanreotide therapy
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Figure 6. g values in n=58 patients who had a g value calculated

LAN: n=58
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LIMITATIONS

« The current analysis is limited as it is based on mathematical modeling, which
includes estimates of survival based on literature estimates.

CONCLUSIONS

- The growth rate constant, g. has the potential to elucidate differences in
treatment efficacy in NETs and in many solid tumors.

Consistent with its principal mechanism of action, lanreotide primarily
slows tumor growth rather than accelerating tumor regression in the
treatment of NETs.

The growth-retarding effects seen with lanreotide in this study were
sustained over time, suggesting that tumor resistance to lanrectide did not
develop over the period of observation in the majority of patients.

Serial estimates of a tumor's growth rate could be used to monitor
continued response to treatment. In patients with a very slow rate of tumor
growth where the evidence indicates stability, continuation of lanreotide
may be expected to provide ongoing benefit.
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BACKGROUND

+ Response Evaluation Criteria In Solid Tumors (RECIST), used to assess response to
anticancer drugs in patients with solid tumors,3 is an accepted metric of efficacy in
neuroendocrine tumors (NETs)»45

« Estimation of tumor growth rate (TGR) is a novel approach to assess treatment
efficacy and has been explored in several studies in solid tumors, including NETs.¢

+ The CLARINET study demonstrated long-term safety and efficacy of lanreotide
depot/autogel 120 mg every 4 weeks in patients with non-functioning
enteropancreatic NETs compared to placebo.®

A post hoc analysis of TGR, expressed as percentage change in tumor volume
over 1 month, showed that in a substantial proportion of patients in CLARINET,
tumors were actively growing during the pre-treatment period. Antitumor efficacy
of lanreotide in terms of reduced TGR was evident in some patients as early as 12
weeks into treatment.*

+ Measuring the absolute change in tumor volume following cancer-related therapy
may not reflect the subtlety of simultaneous occurrence of regression of the
treatment-sensitive fraction and growth of the treatment-resistant fraction. Here we
estimate exponential rate constants for tumor regression/decay (d) and growth (g)
in CLARINET using four mathematical models and explore their potential utility as
efficacy endpoints by reference to tumor measurements.

METHODS

+ Results and details of the design of the phase IIl CLARINET regjistration trial
(NCT00353496). comparing lanrectide with placebo, have been previously published®

« This post hoc analysis used anonymized data, including:
— tumor measurements from CT scans recorded as the sum of longest diameter
of target lesions, with evaluation dates (days relative to start date);
- enrollment and off-study dates, and date of death:
— responses and progressions assessed according to RECIST 1.0, and PFS
determined by local investigators.

Growth/regression models

+ Four growth/regression models were used, in which change in tumor quantity
during therapy is assumed to result from 2 independent component processes
an exponential decrease or regression, d, and an exponential growth or regrowth of
the tumor, g (Figure 1)
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Figure 1. Model theory for regression and growth
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Where f - tumor measurement in t days
d - regression rate constant: g - growth rate constant

+ The model (labeled gd) assumes f(t) is the tumor quantity at time t in days, normalized
to the tumor quantity at time 0, dis the rate of decay, and gis the rate of growth:

flh-=e+edt-1
+ For data showing continuous decrease from the start of treatment, g is eliminated as
shown below (labeled dx):
fit) = et
+ Similarly, dis eliminated when data show a continuous growth from the start of

treatment as shown below (labeled gx):
f(t) = e

« The fourth model (labeled gdphi) contains an additional parameter, phi (@), which
represents the proportion of tumor cells that undergo cell death due to therapy.

In this model, dis rate of regression or decay of the fraction of the tumor that is
sensitive to the therapy (@), while g is rate of growth of the therapy-resistant tumor
fraction (2 = @):

f(t) = (@e + (1 - D)t

+ The Levenberg-Marquardt algorithm was used to solve the 4 non-linear
regression models.

+ Among models where all parameters were significant predictors, the model that
minimized the Akaike information criterion (AIC) was selected to provide the
estimates of tumor growth and regression rates.

« Patients with insufficient/missing data, or with sufficient data but where the model
did not converge with the data, were excluded and noted individually in results and
summarized in model outputs. A stepwise selection method was utilized.

Statistical analyses
- Distributions of g and d were compared between lanreotide and placebo groups
using Wilcoxon 2-sided tests (cut off p-value 0.1).

+ Where there was an overall difference between treatment groups, a Dunn'’s test
for pairwise difference was conducted with Bonferroni adjustment for multiple
comparisons.

+ Analysis and graphical output was generated using R (https.//www.R-project.org)
and the tumgr package (Tumor Growth Rate Analysis. R package version 0.0.4.
https://CRAN.R-project.org/package-tumgr).

+ To demonstrate the stability of the growth rate - that it is actually a constant - g was
estimated serially using the data available at each point in time. The first calculation
used the first three data points, after which g and its 95% Cl were estimated by adding
the value for each new data point to the cumulative data and repeating the analysis.

RESULTS

Values for g and drates were estimated in a majority of patients.

+ In the CLARINET study, a total of 204 patients were randomly assigned to lanrectide
(101 patients) or placebo (103 patients).®

+ Datasets were reviewed for N=97 patients randomized to lanreotide and N=101
patients randomized to placebo.

+ 6 patients randomized to lanreotide and 4 randomized to placebo had only 2
available data points with a difference that did not exceed 20%.

— For these patients we did not calculate g or d.

+ For 8 patients randomized to lanreotide and 6 patients randomized to placebo,
none of the equations could be fit to the data and neither a g nor d value could
be obtained,

- In total, values for either g or d (or both) could be calculated from 83 and 91 patients
randomized to lanreotide or placebo, respectively.

+ Table 1 summarizes the data analysis and shows that for patients assigned to
lanreotide or placebo, 36.1% and 35.6% of the cases, respectively, the data were fit
best by the gd model, whereas for 34% and 51.5%, respectively, the data were best
fit by the gx model (Figure 2)

Table 1. Summary of data analysis

Tumor Measurements
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+ The distributions of g and d constants are shown graphically along with the « Astatistically significant difference between lanreotide and placebo was seen for g
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Stability of g during treatment

+ Representative examples for patients with stable g during study-drug treatment are
shown in Figure 5 (serial g values calculated with the available data to that point in
time; curve depicting the selected model)

+ Serial g values for 58 of 69 patients who had a g value calculated are depicted
in Figure 6 (the remaining 11 patients had fewer than 3 analyzable tumor
measurements). Clustering of g values at the bottom indicates that in most patients
the value of g does not change appreciably even during treatment durations of up
to 2 years or longer.

+ A stable g value (meaning not that the quantity of tumor is not increasing, but rather
that it is increasing at a stable exponential rate) during a prolonged duration of
therapy suggests that resistance to treatment either does not develop or is slow
to develop.

Figure 5. Stability of the growth rate while on lanreotide therapy
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Figure 6. g values in n=58 patients who had a g value calculated
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LIMITATIONS

+ The current analysis is limited as it is based on mathematical modeling, which
includes estimates of survival based on literature estimates.

CONCLUSIONS

+ The growth rate constant, g, has the potential to elucidate differences in
treatment efficacy in NETs and in many solid tumors.

Consistent with its principal mechanism of action, lanreotide primarily
slows tumor growth rather than accelerating tumor regression in the
treatment of NETSs.

The growth-retarding effects seen with lanreotide in this study were
sustained over time, suggesting that tumor resistance to lanreotide did not
develop over the period of observation in the majority of patients.

Serial estimates of a tumor's growth rate could be used to monitor
continued response to treatment. In patients with a very slow rate of tumor
growth where the evidence indicates stability, continuation of lanreotide
may be expected to provide ongoing benefit.
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