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Report: Information in the report should be consistent with the poster, but could include additional
material. Insert text in the following sections targeting 1500-3000 words overall; include key figures and
tables. Use Calibri 11-point font, single spaced and 1-inch margin; follow JAMA style conventions as
detailed in the full instructions.

Introduction (>250 words)

Gastroenteropancreatic neuroendocrine tumors (GEP-NETSs) are a diverse category of tumors which include
gastrointestinal carcinoid tumors as well as pancreatic islet tumors. However, one shared feature of GEP-
NETs is an overexpression of somatostatin receptors (SSTRs). These receptors have long been targeted for
treatment via octreotide (Sandostatin), a somatostatin analog, and for gamma-imaging with Indium-111
pentetreotide (OctreoScan) or positron emission tomography (PET) with Gallium-68 DOTATATE (NetSpot).
In recent years, peptide receptor radionuclide therapy (PRRT) has, for the first time, provided the
opportunity to provide treatment based on somatostatin receptor expression as well. In PRRT for NETSs, a
therapeutic radionuclide (Lutetium-177) is attached to a somatostatin analog such as octreotide or
octreotate via a chelator. This is similar to how the SSTR-imaging is done, with the major difference being
the isotope selection — in PRRT, the isotope is selected for its ability to ablate targeted tissues, through
beta-emission.?

The NETTER-1 (Neuroendocrine Tumors Therapy) trial resulted in the first FDA approval of a PRRT therapy
in 2018. The NETTER-1 trial examined the efficacy of 177Lu-DOTATATE, now with the brand name Lutathera,
for treatment of “advanced, progressive, somatostatin-receptor-positive midgut neuroendocrine tumors.”
177Lu-DOTATATE was found to result in a significantly higher rate of progression-free survival (65.2% of
patients at 20 months) compared with long-acting high-dose intramuscular octreotide (10.8% of patients at
20 months).? Additionally, a follow up analysis showed that ”7Lu-DOTATATE provides a quality of life
benefit compared with octreotide alone.*

After the FDA-approval, there are now many (>150) centers offering ’Lu-DOTATATE therapy across the
United States. The treatment typically consists of four 200mCi IV doses, given every 8 weeks — the same
dosing and timing as in the NETTER-1 trial. Patients must meet certain guidelines to start and continue
treatment. The most common toxicities are hematologic and labs are typically drawn between cycles in
order to monitor for those toxicities. Decisions to discontinue therapy or reduce the dose are then made
based upon the results of these laboratory assessments, following general guidelines in the Lutathera
package insert.’

However, unlike in the clinical trial, there is less consensus about the appropriate time to perform lab
monitoring between each cycle of 177Lu-DOTATATE. Assessment was performed at 4 weeks (the mid-point
between doses) in the NETTER-1 trial, but no official recommendation is made in the Lutathera package
insert. Some centers choose to draw labs at 4 weeks after each dose administration, others at 6 weeks, and
some as late as 8 weeks (just prior to administration of the next dose). If the timing of laboratory
assessment after each dose has an impact on the laboratory results, then decisions to reduce the dose or
discontinue therapy could also be affected, and could lead to heterogeneity in care across different centers
using different approaches.

Although laboratory assessments are routinely performed at 4 weeks and at 8 weeks post-treatment at

OHSU, any abnormalities at 4 weeks trigger follow up labs at 6 weeks. This allows for comparison of lab
values and toxicity detection at the aforementioned time points.
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| Methods (>250 words)

Inclusion and Exclusion Criteria

This study was a retrospective chart review. Included patients were those who initiated ’’Lu-DOTATATE
treatment at OHSU between June 2018 and September 2021 and who completed at least 2 cycles of
treatment. As depicted in Figure 1, 11 patients were excluded who initiated treatment during the specified
time period but who completed only one cycle of treatment. A total of 82 patients met criteria, between
whom 237 treatment cycles were completed. The average age of included patients was 64.7, with 55%
male and 45% female.

In addition to criteria for patient inclusion, lab values from individual treatment cycles had to meet lab
timing criteria. In order for a lab value to be counted as a “4 week” lab, it had to have been drawn 28 days
+/- 7 days from the date of most recent treatment. Similar criteria were in effect in order for lab values to
count as a “6 week” lab or an “8 week” lab, as summarized at the bottom of Figure 1. Treatment cycles
meeting 4 week, 6 week, and 8 week lab timing criteria were identified and used for comparison across
these time points. Because few treatment cycles included 6 week labs (OHSU only draws 6 week labs if
toxicity is observed at 4 weeks), a separate set of treatment cycles were identified which met lab timing
criteria at 4 weeks and 8 weeks, but not necessarily 6 weeks.

93 Patients

L Received YLu-DOTATATE J

at OHSU between June
2018 and September 2021

-

Excluded treatment.

11 Patients
Completed at least 2 cycles of

¥
82 Patients
237 Treatment Cycles

Demographics
64.7 average age

45% Female, 55% Male

Met lab timing Met lab timing
criteria”” at 4, 6, criteria™ at 4
and 8 weeks and 8 weeks

v

Creatinine Clearance Creatinine Clearance

{ 13 Patients A { 79 Patients Y
19 Treatment Cycles 180 Treatment Cycles
Demographics Demographics
£69.3 average age 64.3 average age
46% Female, 54% Male 44% Female, 56% Male
Platelets & Leukocytes Platelets & Leukocytes
{ 18 Patients ) f B0 Patients h!
25 Treatment Cycles 185 Treatment Cycles
Demographics Demoeraphics
67.4 average age 64.5 average age
44% Female, 56% Male 45% Female, 55% Male
(" o

**Lab timing criteria

4 weeks: 28 days +/- 7 days; 6 weeks: 42 days +/- 7 days; 8 weeks: 56 days +/- 7 days
L /

Figure 1. Inclusion and lab timing criteria
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Toxicity
Toxicity was determined based upon definitions in the Lutathera package insert (see table 1 below).>

Thrombocytopenia Leukopenia Renal Toxicity ‘

CTCAE Grades 2, 3, or 4: CTCAE Grades 3 and 4: e Creatinine clearance < 40
e Platelet count under *  WBC<2,000/mm?3 mL/min OR
75,000/pL * A 40% decrease in baseline

creatinine clearance

Table 1. Definition of toxicity as described in the Lutathera package insert.

Statistics: The proportion of patients with toxicity at 4, 6 and 8 weeks was calculated from treatment cycles
meeting inclusion criteria described above. Confidence interval was calculated with a = 0.05 and

statistical difference between 4, 6, and 8-week toxicity proportion was assessed with McNemar’s test. In
addition, ANOVA with repeated measures and Bonferroni correction (using SPSS Statistics software) was
used to compare pre-treatment, 4 week, 6 week, and 8 week mean values of platelets, leukocytes, and
creatinine clearance.

‘ Results (=500 words) ‘
Comparisons between labs drawn at 4 weeks, 6 weeks, and 8 weeks were made in two main ways. First, the
proportion of treatment cycles which met toxicity criteria was determined for each of the aforementioned

time points.

Second, mean lab values for platelet count, leukocyte count, and creatinine clearance were compared
across time points in order to capture trends across all patients and treatment cycles regardless of whether
those values met criteria for toxicity.

Proportion of Treatment Cycles with Toxicity, 4 weeks vs 6 weeks vs 8 weeks

Thrombocytopenia

A total of 25 treatment cycles met lab timing criteria at 4 weeks, 6 weeks, and 8 weeks. Of these, 11 cases
of toxicity due to thrombocytopenia were detected at 4 week labs, 9 cases were detected at 6 weeks, and
13 were detected at 8 weeks. There was no statistically significant difference in proportion of cycles with
toxicity when comparing the three time points.

Thrombocytopenia - Proportion with Toxicity

0.8
0.6
0.4

0.2

4 weeks 6 weeks 8 weeks

Figure 2. Proportion of treatment cycles meeting toxicity criteria at 4 weeks, 6
weeks, and 8 weeks.
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Leukopenia

A total of 25 treatment cycles met lab timing criteria at 4 weeks, 6 weeks, and 8 weeks. Of these, there

were no cases of toxicity due to leukopenia detected at 4 week labs, 2 cases were detected at 6 weeks, and

3 were detected at 8 weeks. There was no statistically significant difference in proportion of cycles with

toxicity when comparing the three time points.

Renal toxicity

Leukopenia - Proportion with Toxicity

0.8
0.6
0.4
0.2 [
0 |
4 weeks 6 weeks 8 weeks

Figure 3. Proportion of treatment cycles meeting toxicity criteria at 4 weeks, 6
weeks, and 8 weeks.

A total of 19 treatment cycles met lab timing criteria at 4 weeks, 6 weeks, and 8 weeks. Of these, 2 cases of

renal toxicity were detected at 4 week labs, 4 cases were detected at 6 weeks, and 5 were detected at 8

weeks. There was no statistically significant difference in proportion of cycles with toxicity when comparing

the three time points.
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Figure 4. Proportion of treatment cycles meeting toxicity criteria at 4 weeks, 6
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Mean Lab Values, Pre-treatment vs 4 weeks vs 8 weeks

Platelet Count

Pairwise comparisons of pre-treatment, 4 week, and 8 week platelet count all showed statistically
significant differences (p<0.05) with the exception of 4 week to 8 week difference in treatment #2.

Post-treatment Mean Platelet Count

280
260
240
220
200

180

Platelet Count (thousands/uL)

160

140
Pre-treatment 4 weeks 8 weeks

e———Treatment #1  e===Treatment #2 Treatment #3

Figure 5. Mean platelet count compared across treatment cycles and between pretreatment, 4 weeks post-treatment, and 8
weeks post-treatment.

Leukocyte Count
No statistical significance was detected when comparing mean leukocyte count at pretreatment, 4 week
values, and 8 week values.

Creatinine Clearance
No statistical significance was detected when comparing mean creatinine clearance at pretreatment, 4

week values, and 8 week values.

Cases of Missed Toxicity

In addition to the comparisons made above, a more qualitative look at toxicity detection was performed for
the case of thrombocytopenia. There were several cases of discrepancy in toxicity detection between time
points. These are summarized in Table 2 below.

Thrombocytopenia — Missed Toxicity

Missed at 4 weeks Missed at 6 weeks Missed at 8 weeks
Toxicity observed at 4 - 2 5
weeks
Toxicity observed at 6 3 - 0
weeks
Toxicity observed at 8 4 4 -
weeks
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Table 2. Cases of missed thrombocytopenia toxicity.

‘ Discussion (=500 words)

Although statistical significance was not achieved when comparing proportions of treatment cycles with
detected toxicity, there were some interesting trends some of which were supported by mean lab value
data. Namely, for both leukopenia and renal toxicity there appeared to be a steadily increasing proportion
of toxicity from 4 weeks to 6 weeks to 8 weeks (figures 3 and 4). This suggests that peak leukopenic and
renal toxicity may occur at a time point even beyond 8 weeks and that, perhaps, drawing labs later may
result in more cases of dosage reduction or delay compared with collecting labs at an earlier time point. In
contrast, the trend for thrombocytopenia (figure 2) suggests that there may be a trough time point
between 4 and 8 weeks for which peak thrombocytopenia occurs, after which some degree of recovery
results in detection of fewer cases of toxicity.

The suggestion of a trough time point for thrombocytopenia is supported by mean lab value data (figure 5).
Although there were not a sufficient number of treatment cycles meeting lab-timing criteria at pre-
treatment, 4 weeks, 6 weeks, and 8 weeks to make statistically significant comparisons, statistically
significant comparisons were able to be made when looking at treatment cycles meeting lab-timing criteria
at pre-treatment, 4 week, and 8 week time points (omitting the 6 week time point). For the first, second,
and third treatment cycles there was a statistically significant decline in mean platelet value from
pretreatment to 4 weeks (p<0.001). For the first and third treatment cycles, this was followed by a
statistically significant partial recovery at 8 weeks (p<0.001, p=0.007, respectively). As with the trend
observed in proportion of toxicity at each time point, this data suggests a transient quality to post-
treatment thrombocytopenia.

The presence of transient thrombocytopenia post-treatment could have impacts on dosage delays, dosage
reductions, and discontinuation of Lutathera based upon when labs are collected. Table 2 above
summarizes discrepancies in toxicity detection for thrombocytopenia, and there were several patients for
whom 4 week labs showed thrombocytopenia resulting in dose reduction for which thrombocytopenia was
not observed at 6 weeks or 8 weeks. Likewise, there were several instances of toxicity detected at 6 or 8
weeks which were not observed at earlier time points. Due to relatively low absolute numbers of these
discrepancies, no trends can be drawn but they serve as examples of the potential implication of
discrepancies in toxicity detection.

Moving forward, further study with greater sample size and more routine laboratory testing at 6 weeks is
needed to determine when the trough of thrombocytopenia occurs post-treatment. The trends in toxicity
proportion suggest that this trough may occur closer to 6 weeks than 4, though the difference was not
statistically significant. Determining a more precise time point for trough platelet count would help to
inform when the greatest detection of toxicity and subsequent dosage reduction or delay may occur. In
addition, greater sample size could help to establish statistically significant differences in mean leukocyte
count and creatinine clearance at various time points, as ’’Lu-DOTATATE has more subtle impacts on these
markers.
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‘ Conclusions (2-3 summary sentences)

A drop in mean platelet value 4 weeks after 177Lu-DOTATATE treatment and subsequent partial recovery at
8 weeks suggests a transient quality to post-treatment thrombocytopenia, which could have an impact on
dosage delays and dosage reductions depending upon when monitoring labs are collected. Further study
with greater sample size and more routine testing at 6 weeks is needed to further elucidate when the
trough of post-treatment thrombocytopenia occurs.
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