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In brief

Park et al. report the results of a FDA-
approved phase 2 basket trial in
advanced solid tumors for PRL3-zumab,
a humanized antibody drug for cancer
immunotherapy. PRL3-zumab shows its
excellent drug safety and provides longer
progression-free survival than historical
data and prior lines of anti-PD-(L)1
therapies.
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SUMMARY

This Food and Drug Administration (FDA)-approved phase 2 basket trial has three highlights: (1) PRL3, an
intracellular oncotarget that is highly (~80.6%) expressed in multiple cancers; (2) PRL3-zumab, the first-in-
class humanized antibody (immunoglobulin G1 [IgG1]) with high affinity to PRL3 (K4 = 7.57 pM); and (3) proof
of concept: targeting intracellular oncoprotein with antibody-based therapy. A full analysis set (FAS, 51 pa-
tients received >1 dose) is used for pharmacokinetic and safety studies. Out of FAS, 20 patients are eligible to
constitute the efficacy evaluable set (EES). To circumvent the heterogeneities from different individuals/can-
cers, we propose single evaluable patient single cohort (SEPSC) and apply comparison using double strin-
gent/rigorous controls with (1) historical progression-free survival (PFS) and (2) prior lines’ PFS within the
same patients. PRL3-zumab shows longer PFS than prior line(s) of anti-PD-(L)1 therapies. PRL3-zumab
demonstrates excellent safety and clear clinical benefits in late-stage IV solid cancer patients. This trial is

registered at ClinicalTrials.gov as NCT04452955.

INTRODUCTION

Antibody-based cancer therapies have demonstrated better
specificity and improved efficacy over standard chemothera-
peutic regimens.’ However, antibody-based approach has
been focused on a limited number of tumor-specific antigens
at the cell surface. For the past decades, we had explored and
demonstrated that antibody-based therapy also could be used
to target tumor-associated intracellular targets, as an alternative
to chemotherapy. In 1998, we identified the phosphatase of re-
generating liver 3 (PRL3), an intracellular protein that belongs
to the tyrosine phosphatase superfamily.” In 2001, the Vogel-
stein group showed that PRL3 was overexpressed in metastatic
liver lesions compared to corresponding primary colorectal tu-
mors or normal colon epithelium.® PRL3 is subsequently demon-
strated to be associated with most cancer types, thus serving as

a PAN-oncotarget.” Conventionally, small chemical inhibitors
are used to target intracellular PRL3 phosphatase because intra-
cellular compartments are presumed to be inaccessible to large
antibody molecules. However, regardless of how specific these
intracellular antigens are, small chemical inhibitors can still
cause non-specific off-target effects due to their poor specificity
to these targets.

Since 2008, as an alternative to chemotherapy, our group has
been working on the concept of targeting intracellular oncopro-
teins with antibody therapy, which has been published in a series
of papers with various animal models.>® The animal models have
reproducibly demonstrated the anti-tumorigenic property of
PRL3 antibody against tumors that overexpressed intracellular
PRL3 oncoprotein. Mechanistically, we revealed that intracellular
PRL3 can be externalized on the cancer cell surface in tumor
microenvironment when they were freshly isolated from in vivo
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tumor. The externalization or “inside-out” event of PRL3 was
barely detectable (~1.1%) in cultured cells but highly (64.9%)
detectable in most ex vivo-dissociated single tumor cells.® The
externalization of PRL3 could be triggered by multiple factors in
acidic tumor microenvironment, '° such as inflammation induced
by hostimmune system, apoptosis, necrosis, or PRL3 presented
on outer exosomal membranes. The antibody could then specif-
ically bind to the externalized PRLS3 at the surface of cancer cells
to recruit hostimmune cells in a manner consistent with antibody-
dependent cell-mediated cytotoxicity or antibody-dependent
cellular phagocytosis. PRL3-zumab requires an intact Fc region
and host Fcyll/lll receptor to engage B cells (but not T cells), nat-
ural killer (NK) cells, and macrophages to elicit anti-tumor activity
against PRL3-expressing tumor masses. %"

So far, we have not only demonstrated that PRL3 mouse anti-
body,>%"" PRL3 chimeric antibody,'? and PRL3-zumab’® could
specifically block tumors that overexpress intracellular PRL3
oncoprotein but also demonstrated a similar phenomenon using
antibodies against other intracellular oncoproteins as a general
concept.®

Antibody targeting intracellular oncoproteins is a nascent area
of immunotherapy.® The implications of this concept were com-
mended and elaborated in a perspective article titled “Hidden
Immunotherapy Targets Challenge Dogma” by the late Profes-
sor Soldano Ferrone, a pioneering cancer immunologist.’® Our
unprecedented translational cancer research was described in
Cell Review as the leading edge in cancer immunotherapy and
has triggered the thought that the potential of antibodies target-
ing intracellular antigens could have been underestimated.'
Targeting intracellular antigens would profoundly broaden anti-
body immunotherapy to include tumor-specific mutated intra-
cellular proteins and other intracellular mediators of cell survival
and proliferation. Recently, the PRL3-zumab paradigm has been
further highlighted in Nature Review Drug Discovery review
article titled “Targeting protein phosphatases in cancer immuno-
therapy and autoimmune disorders.”"®

PRL3 protein was found to be overexpressed in 80.6% of 151
patients’ fresh-frozen tumor samples across 11 common can-
cers such as the liver, lung, colorectal, breast, gastric, thyroid,
pancreatic, kidney, acute myeloid leukemia (AML), bladder,
and prostate, but not in patient-matched normal tissues.® In
addition to its clinical relevance in diverse types of cancer, the
key role of PRL3 has been well established in mediating cancer
signaling and functions, including but not limited to proliferation,
metastasis, and angiogenesis.”'®

PRL3-zumab phase | clinical trial was completed in National
University Hospital Singapore in 2018 and demonstrated
excellent drug safety profile."” Multi-national phase 2 trials
have been conducted in the US (NCT04452955), Singapore
(NCT04118114), China (CTR20211180), and Malaysia (phase
2/3). To date, PRL3-zumab has not only shown its excellent
safety profile but also significantly extended progression-free
survival (PFS) and several partial responses in aggressive cancer
types in ongoing trials. When late-stage IV cancer patients have
no other therapeutic options, PRL3-zumab could still show its
clinical benefits as the last option. Herein, we summarize and
report our results of the Food and Drug Administration (FDA)-
approved phase 2 clinical trial in the USA.
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RESULTS

Baseline characteristics and patient disposition

The patients of this PRL3-zumab phase 2 basket trial were re-
cruited from 5 hospitals (study sites) in the US between
December 2020 to March 2022 during the period of COVID-19
pandemic. 51 patients who received >1 dose (6 mg/kg) of
PRL3-zumab were considered as a full analysis set (FAS) for
safety and pharmacokinetic (PK) studies. Characteristics of pa-
tients at baseline are shown in Table S1. The median age of re-
cruited patient was 65 (40-79), and male (47%) and female
(53%) were almost equally distributed. Races were mostly white
(62.7%) followed by Asian (15.7%), Hispanic or Latino (11.8%),
and African American (9.8%). As this is a basket trial, multiple
solid cancers were recruited with most common tumor type rep-
resented as colon and pancreatic tumor (19.6% each) followed
by lung (11.8%); ovarian/fallopian tube; uterus/cervix; gall
bladder/bile duct tumor (7.8% each); liver (5.9%); gastric and
breast (3.9% each); and cecal, rectal, anal, kidney, nasopharyn-
geal, and sarcoma (2% each). Eastern Cooperative Oncology
Group (ECOG) performance status scale was 72.5% (ECOG-1)
and 27.5% (ECOG-0) of patients at the time of screening. It is
challenging to reveal drug efficacies in overwhelming late-stage
IV patients whose immune systems had been exhausted. There-
fore, we first stratify the FAS set (51 total patients) into 2 groups:
(1) evaluable patients who met at least the protocol inclusion
criteria #5 with 6 months survival to receive >4 doses of study
drug and >1 post-baseline computed tomography (CT) scans
as efficacy evaluable set (EES) and (2) unevaluable patients,
who did not meet the protocol inclusion criteria #5 with short sur-
vival, receiving <4 dose of study drug and no post-baseline CT
scans. Secondly, since this is a basket trial with multiple cancer
types, we proposed each evaluable patient as single evaluable
patient single cohort (SEPSC) to recognize each patient as indi-
vidual cohort. Thirdly, to avoid the heterogeneity of patients with
different tumor types and different medical history, the drug effi-
cacy of each SEPSC patient was compared with 2 stringent/
rigorous controls: (1) compared with relevant cancer type of his-
torical PFS as an external control and (2) compared with PFS of
prior treatment lines in the same patients (intra-patient) as an in-
ternal control (Figure 1).

Primary endpoint

PFS

PRLS is highly (80.6%) overexpressed in a broad range of cancer
types.® Since most of the patients were at late lines of stage IV, we
set the clinical benefits of the drug treatment with PFS as the
primary efficacy endpoint in the EES, which includes different
cancer types with a life expectancy of >6 months, having a
“runway for immunotherapy” to respond to PRL3-zumab to elicit
anti-tumor responses. Median PFS values for each cancer types
were as follows: gastric, 7.78 (2.23-13.33) months; colorectal,
3.74 (1.87-4.67; 95% confidence interval [Cl], 2.09-4.24) months;
lung cancer, 3.77 (1.87-5.63; 95% CI, 2.08-4.88) months; anal
cancer, 10 months; cervical cancer, 5.6 months; ovarian cancer,
3.9 months; renal cancer, 2.6 months; breast, fallopian tube, and
pancreas cancer, 1.87 months each. Rate of PFS was analyzed
from PFS-2 to PFS-12 and mentioned in Table 1.
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Figure 1. A unique clinical design to study
drug efficacy in a small basket trial patients
with different cancer types/medical history
Step 1: 51 FAS patients were stratified into
evaluable (EES), patients who received> 4 doses
with a post-baseline CT scan to compare with the
baseline CT scan on tumor sizes, and unevaluable
patients who did not meet EES criteria. Step 2: to
avoid the heterogeneity of patient population,

20 Evaluable Patients
Efficacy Evaluation Set (EES):

* received = 4 doses .
* =1 post baseline CT scan .
¢ 26 months survival .

* no major protocol deviation. .

31 Unevaluable Patients

received < 4 doses

no post baseline CT scan
< 6 months survival
major protocol deviation.

each patient in EES was considered as single
evaluable patient single cohort (SEPSC). Step 3:
to apply double stringent controls, (1) compatible
historical data were used as an external control,
and (2) prior therapy (intra-patient comparison)
was used as an internal control since each patient
suffered from different tumor types with different

Step 2

}

medical history. See also Table S1.

20 Evaluable Patients (20 SEPSC)

Single Evaluable Patient Single Cohort (SEPSC)

was reduced by <20% from baseline (6
post-baseline CT scans in total)
(Figure S2).

Step 3 1 l

In Figure 2, patient B, an anal cancer
patient, received PRL3-zumab as 4™
line treatment and showed PFS =

External Control Arm:
Historical data

Internal Control Arm:
Prior line data
(Intra-patient comparison)

10.0 months (300 days) that is much
longer than the historical data (median
PFS = 2 months) taken from the

} |

phase 2 KEYNOTE-158 (NCT02628067),
pembrolizumab as >2" line treatment
in stage IV anal cancer. Patient C, the

PRL3-zumab provides longer PFS

External/Internal stringent/rigorous double controls firmly showed

cervical cancer patient, had PFS =
5.60 months (168 days) with PRL3-zu-
mab as 4™ line therapy. As a historical

PRL3-zumab showed significantly longer PFS than
historical clinical data of respective cancer types
To gain a thorough understanding of each patient’s response,
PRL3-zumab therapeutic efficacy for each SEPSC was analyzed
using an external control arm to compare with historical clinical
data at the compatible or even earlier lines (2" or 3') in the rele-
vant tumor type although most of the patients were 4" or 5" line
of treatment for PRL3-zumab therapy. Among the 20 SEPSCs, 9
patients (A-l) could be compared with the historical PFS of whom
8 patients (A-H) showed longer PFS than the historical data of
the relevant tumor types (Figure 2). Among the 9 patients, patient
A with late-stage IV gastric cancer received PRL3-zumab as 4™
line, and the drug achieved the longest PFS of 13.33 months
(400 days) with significant improvement in quality of life. This
case was reported on the webpage of Providence St. Jude Med-
ical Center.'®

Historical PFS data for gastric cancer therapies taken from
KEYNOTE-059 (NCT02335411) for 3™ line standard of care
(SOC) and from CHECKMATE-649 study®* with chemotherapy
in combination with anti-PD-1 (nivolumab) have a median PFS
of 7.7 months, while chemotherapy in combination with anti-
HER2 (trastuzumab) has a median PFS of 6.7 months (ToGA
study)®® (Figure S1). In addition, patient A’s tumor target lesion

reference, tisotumab/vedotin  study

(NCT03438396) demonstrated a median
PFS of 4.2 months as 2"%/3™ line treatment. Patients D and E,
the two lung cancer patients, received PRL3-zumab, respec-
tively, as 4" line and 7" line therapy. The PFS was 5.63
(169 days) and 4.20 months (126 days), respectively. There is
no compatible 4™ and 7'" lines of historical data available refer-
ences. Therefore, we used earlier lines of historical reference, the
phase 2/3 KEYNOTE-010 study (NCT01905657), on non-small
cell lung carcinoma (NSCLC) and found that 2" line pembrolizu-
mab treatment had a median PFS of 5.2 months for PD-L1-high
tumors (>50% expression) and 4.0 months for all-comers.
PRL3-zumab at 4" and 7'" lines of treatments still appeared to
be better than the PFSs for some cancer types at 2™ line of
treatments.

In addition, there were also two colon cancer patients (patients F
and G) and one rectal cancer patient (patient H). For patient F,
whose PFS was 4.67 months (140 days), PRL3-zumab was used
as 4" line. For patient G, PRL3-zumab was administered as 5™
line therapy after progression on chemotherapy, and PFS was
3.7 months (111 days). Patient H, a rectal cancer patient, received
PRL3-zumab as 4™ line therapy, and PFS was 3.77 months
(113 days). As a historical reference, the phase 3 RECOURSE trial
of >3 trifluridine/tipiracil (NCT01607957) showed a median PFS
of 2.0 months. Compared to the current SOC treatments, PRL3-
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Table 1. PFS in efficacy evaluation set

Rate of PFS
Patients (n = 20) Median PFS (months) PFS-2 PFS-4 PFS-6 PFS-8 PFS-10 PFS-12
Gastric cancer (2) 7.78 (2.23-13.33) 100% 50% 50% 50% 50% 50%
Anal cancer (1) 10 100% 100% 100% 100% 100% 0%
Colorectal cancer (5) 3.7 (1.87-4.67) 60% 20% 0% - - -
Lung cancer (5) 3.77 (1.87-5.63) 60% 60% 0% - - -
Cervical cancer (1) 5.6 100% 100% 0% - - -
Ovarian cancer (1) 3.9 100% 100% 0% - - -
Renal (1) 2.6 100% 0% - - -
Breast (2) 1.87 0% - - - - -
Fallopian tube cancer (1) 1.87 0% - - - - -
Pancreas (1) 1.87 0% - - - - -

Rate of PSF-2, 4, 6, 8, 10, and 12 = rate of patient who achieved progression-free survival of 2, 4, 6, 8, 10, and 12 months.

zumab treatment led to a longer PFS at late lines of stage IV pa-
tients, better than earlier lines of SOCs. However, it should also
be noted that the recent phase 3 SUNLIGHT trial of trifluridine/tipir-
acil in combination with bevacizumab (NCT04737187) demon-
strated a median PFS of 5.6 months, though this regimen has yet
to be approved. Patient | with lung cancer (at 2™ line) had PFS of
3.77 months (113 days), shorter than historical reference. There
are no compatible late lines of historical reference for patients J
and K; hence, no comparison can be made.

Based on A’Hern design®® o = 0.05, 1-p = 0.8, PRL3-zumab
treatment resulted in significantly longer PFS (in blue bars) in
8/9 SEPSCs (patients A-H) in this study, as compared to histor-
ical PFS references (in orange bars) of respective cancer types in
comparable patients (external control arm). This included pa-
tients with gastric, anal, cervical, lung, colon, and rectal cancers,
to clearly demonstrate the drug efficacy of SEPSC patients with
PRL3-zumab therapy.

Secondary endpoint

Clinical benefit rate and best overall response of PRL3-
zumab therapy

Evaluation of tumor response was performed as per response
evaluation criteria in solid tumors 1.1 (RECIST 1.1) in the EES
set. Clinical benefit rate (CBR) (partial response, PR, or stable dis-
ease, SD) at 8, 16, and 24 weeks was 55%, 25%, and 10%,
respectively (Table 2). The best overall response was SD, de-
tected in 11 out of 20 (55%) at 8 weeks; 5 out of 20 at 16 weeks;
2 out of 20 at 24, 32, and 40 weeks; and 1 out of 20 at 48 and
56 weeks of tumor assessment in EES (Table 2). One gastric can-
cer patient (A) demonstrated SD from 8 to 56 weeks (400 days),
and one anal cancer patient achieved SD until 40 weeks
(Figures 2 and S2). Progressive disease (PD) was detected in 9
patients at 8 weeks. As most of the patients were at the last line
of stage IV, objective response rate (ORR, PR and complete
response) was not achieved. We would expect to have better ef-
ficacy in earlier stage IV patients with fewer prior lines.

In 3 out of 4 patients, PRL3-zumab showed superior
efficacy to prior lines of PD-1/PD-L1 immunotherapy

In this trial, there are 4 SEPSCs who had terminated PD-1/PD-L1
immunotherapy and subsequently received PRL3-zumab ther-

4 Cell Reports Medicine 6, 102120, May 20, 2025

apy (Figure 3). Patients A, B, and C discontinued PD-1/PD-L1 im-
munotherapies due to toxicity/side effect at 4.8, 6.2, and
5.2 months, respectively, with gap (63, 42, and 104 days, respec-
tively) before receiving PRL3-zumab. This “head to tail” intra-pa-
tients’ comparison (within the same patients) is to bypass patient
heterogeneity in different cancer types with different medical his-
tory. PRL3-zumab treatment resulted in a longer PFS than prior
lines of PD-1/PD-L1 therapies. Statistical consideration was
based on A’Hern design,”® a = 0.05, 1 - p = 0.8, Py = 20%, and
Pi = 85%. PRL3-zumab demonstrated a significantly longer
PFS in the same patients (A, B, and C) at 13.33 (400 days), 10
(300 days), and 5.6 months (168 days) with the exception of pa-
tient D, suggesting that PRL3-zumab could serve as a rescue
therapy in cancer patients who discontinue PD-1/PD-L1 immu-
notherapies due to toxicities/side effects. In general, we have
observed a trend that PRL3-zumab could outperform PD-1/PD-
L1 immunotherapy in extending PFS for patients who are refrac-
tory to or unsuitable for PD-1/PD-L1 immunotherapy (Figure 3).
Overall survival

The median overall survival (OS) for gastric cancer (n =2) is 12.93
(9.73-16.13) months, that for colorectal cancer (n = 5) is 7.87
(7.43-12; 95% Cl, 6.35-10.19) months, and that for lung cancer
is 14.85(12.13-18.63; 95% Cl, 12.57-17.13) months. Median OS
of anal cancer (n = 1) is 13.8 months, that for cervical cancer (n =
1) is 13.03 months, that for ovarian cancer (n = 1) is 6 months,
that for breast cancer (n = 2) is 9.15 months (8.73-9.57), that
for renal cancer (n = 1) is 15.4 months, that for fallopian tube can-
cer (n = 1) is 6 months, and that for pancreatic cancer is
6.37 months. 2 lung cancer patients, 1 renal cancer patient, 2
breast cancer patients, and 1 fallopian cancer patient are still
alive at the time of the last survival monitoring (Table 3).
Target lesion size

Changes in total diameter of target lesions in each patient of EES
are presented as a waterfall plot (Figure S2). PRL3-zumab can
achieve the best overall response of SD in target lesion from
14/20 (70%) of patients in EES on the first tumor evaluation
time point, 8 weeks.

PRL3-zumab PKs

In this trial, sparse PK samples were collected from 41 patients.
The collected time points varied depending on the duration of the
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Figure 2. Swimmer plot of PFS in EES patients

Historical PFS as an external control arm. PRL3-zumab PFS of 9 patients (A-l) (blue) were compared with historical references (orange) of respective cancer type.
The red triangle indicates stable disease (SD) at designated time point for disease assessment. Historical reference: for patient A, pembrolizumab in gastric
cancer-KEYNOTE-059'° (NCT02335411); for patient B, pembrolizumab in anal cancer-KEYNOTE-158°° (NCT02628067); for patient C, tisotumab/vedotin in
cervical cancer’’ (NTC03438396); for patients D-E and |, pembrolizumab in NSCLC- KEYNOTE-10%? (NCT01905657); for patient F-H, chemotherapy in colon

cancer and phase 3 RECOURSE trial”® (NCT01607957). See also Figure S1.

trial in each patient. The mean concentration-time curve of
sparse PK samples is mentioned in Figure S3A. All data points
represent mean + SD. Noncompartmental model analysis was
done based on the PK sample of the first dose. Mean plasma
half-life (Tq,) was 8.5 + 4.7 days, volume of distribution (Vd)
was 3.5 + 0.98 L, area under concentration (AUC) was
1,501.8 + 757.4 pg/mlL/day, and maximum concentration at
steady state (Css Max) was 107.27 + 54.1 pg/mL. Minimum con-
centration at steady state (C¢s Min) was 40 pg/mL, as interpreted
from the concentration-time curve. T, and Vd are comparable
to those of phase 1 clinical trial.'” We proposed the dose interval
of 12 + 2 days at 6 mg/kg.

The extensive PK samples were collected from two patients;
sample collection was performed up to cycle 6 for one patient
and up to cycle 2 for the other patient. The concentration-time
curve showed that the plasma drug concentration of both pa-
tients was comparable (Figure S3B). Noncompartmental model
analysis was performed as single-dose kinetics on PK samples

of 15! dose (C1D1) (C1D1 pre-dose, end of infusion, and 2 h
and 6 h post-infusion, C1D2, C1D6, C1D10, C1D15 pre-dose),
2" dose (C1D15 pre-dose, C1D15 post-dose, and C2D1 pre-
dose) in both patients, and 6™ dose (C1D15) (C3D15 pre-dose,
end of infusion, 2 h, 6 h, C3D1, C3D20, and C3D24) in one pa-
tient. PK parameters were mentioned as mean + SD values.
Mean plasma half-life (T1/2) was 22.02 + 15.38 days, volume of
distribution (Vd) was 5.5 + 2.07 L, AUC was 2,962.94 =
1,522.82 pg/ml/day, and maximum concentration at steady
state (C¢s Max) was 123.46 + 63.45 pg/mL. Minimum concentra-
tion at steady state (Css Min) was 50 pg/mL, as interpreted from
the concentration-time curve. Longer T,,, was detected in mul-
tiple-dose administration. C¢¢ Min of both sparse and extensive
PK were comparable with our animal study Cgs Min (50 pg/mL).

We concluded that a 10- to14-day per dose interval is enough
to maintain Css Min at 50 pg/mL. Since most of the patients are at
late stages with rapidly deteriorating health, to achieve the
required Cgg earlier to timely control heavy tumor burdens, the
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Table 2. Clinical benefit rate and best overall response in 20 evaluable patients

n=20 Week 8 Week 16 Week 24 Week 32 Week 40 Week 48 Week 56
Clinical benefit rate, overall response, n (%) RECIST v.1.1

Stable disease 11 5 2 2 2 1 1
Progressive disease 9 15 18 18 18 19 19
Clinical benefit rate (CBR) 55% 25% 10% 10% 10% 5% 5%
Best overall response (n=20)

Gastric cancer, n=2 1SD 1SD 1SD 1SD 1SD 1SD 1 SD
Anal cancer, n=1 18D 1SD 18D 18D 18D 0 0
Colorectal cancer, n=5 3SD 1SD 0 0 0 0 0
Lung cancer, n=5 3SD 18D 0 0 0 0 0
Cervical cancer, n=1 18D 1SD 0 0 0 0 0
Ovarian cancer, n=1 1SD 0 0 0 0 0 0
Renal cancer, n=1 18D 0 0 0 0 0 0
Breast cancer, n=2 0 0 0 0 0 0 0
Fallopian tube cancer, n=1 0 0 0 0 0 0 0
Pancreas cancer, n=1 0 0 0 0 0 0 0

dose interval for the initial four doses can be shortened to a
1-week interval, followed by subsequent 2-weekly/dose.
Safety

PRL3-zumab showed excellent safety in the FAS set (51 patients
in total). 348 treatment-emergent adverse events (TEAEs) (1-4
grade adverse events [AEs]) from 21 systems/organs were re-
ported. 290 (83.3%) were grade <2. 0.6% out of them were
“possibly related,” and 0.9% were “related” to the study drug.
58 TEAEs (16.7%) were grade >3, none of which was related
to the study drug. The percentages of AEs in each system and
their relationship to the study drug are highlighted in Table 4.
Four patients discontinued the study due to AE of hyponatremia,
dyspnea, worsening lymphedema, and worsening anemia,
which were “unrelated” to the study drug. A total of 43 severe
adverse events (SAEs) were reported in 21 patients. None was
suspected unexpected serious adverse reaction (SUSARs),
and none was related to the study drug (Table S2). Patients
died shortly after the start of the trial, which was due to their dete-
riorating terminal disease conditions that were “unrelated” to the
study drug.

DISCUSSION

The PRL3-zumab paradigm represents an unprecedented can-
cer immunotherapy of targeting intracellular oncoprotein with
antibody therapy. PRL3-zumab showed its excellent drug safety
profile in the first-in-man phase 1 trial with 27 end-stage cancer
patients (23 solid tumors and 4 AML patients) in Singapore.'” To
further assess the drug’s efficacy and safety in patients, we then
proceeded to multi-national phase 2 trials approved by the
Health Sciences Authority in Singapore (NCT04118114), FDA in
the US (NCT04452955), National Medical Products Administra-
tion in China (CTR20211180) and phase 2/3 trial approved by Na-
tional Pharmaceutical Regulatory Agency in Malaysia. So far, the
drug has been administered in ~ 200 patients performed in multi-
national clinical trials, showing only a few AEs of grade < 2.

6 Cell Reports Medicine 6, 102120, May 20, 2025

In this FDA-approved phase 2 basket oncology trial, PRL3-zu-
mab further showed its excellent drug safety in all 51 patients
(FAS set). There were no drug-related infusion reactions, no
drug-related AEs 3-4, no drug-related dose limiting toxicities
(DLTs), no drug-related SUSAR, no drug-related SAEs, and no
drug-related deaths since PRL3 is a tumor-specific target and
PRL3 expression in normal tissues is undetectable. PRL3-zumab
also showed similar T4, and Vd as phase 1 study for noncom-
partmental analysis.'"” The PK parameters showed that the
required Css was achieved after 2" dose of PRL3-zumab ad-
ministrations in recent dose regimen, the 2-week (+/— 2 days)
dose interval.

Due to the cancer patients being at the advanced late-stage
IV, most patients could only participate in the trial for a short
duration, which gave very limited time for PRL3-zumab immuno-
therapy to take effect because of the exhausted immune system
by prior lines of treatment. It is very challenging to study PRL3-
zumab drug efficacy using predominantly end-stage cancer pa-
tients with rapidly deteriorating health conditions.

Nevertheless, PRL3-zumab still firmly demonstrated its drug
efficacy (as per RECIST v.1.1) in this unique clinical trial design
with an unconventional methodology of data analysis: First, we
stratified unevaluable patients (received <4 doses with no post-
baseline CT scan on tumor sized) from evaluable patients
(received >4 doses and with >1 post-baseline CT scan for tumor
sizes, >6 months survival). Second, as this is a basket trial that in-
cludes multiple cancer types, we propose the concept of SEPSC.
Third, since PRL3-zumab treatment was administered at the late
lines of stage IV cancer patients, PFS (but not ORR) and CBR
were then set as the primary endpoints. Fourth, due to a small pa-
tient sample size, we applied stringent/rigorous double controls
to demonstrate drug efficacy with high confidence.

Historical PFS data of cancer drugs in clinical trials of respec-
tive cancer type as an external control arm (control 1): among 20
SEPSCs, 55% (11 out of 20) were SDs (Table 2). 72.8% (8 out of
11) of SDs demonstrated significantly (R.P.A’ HERN statistics)



Please cite this article in press as: Park et al., The PRL3-zumab paradigm: A multicenter, single-dose-level phase 2 basket clinical trial design of an
unconventional cancer immunotherapy, Cell Reports Medicine (2025), https://doi.org/10.1016/j.xcrm.2025.102120

Cell Reports Medicine

A Gastric Cancer

1st line 2 line

PD-1
3 line

¢? CellPress

OPEN ACCESS

21.6 months after diagnosis

| Oxaliplatin (283d) | Paclitaxel (35d)

| Pembrolizumab (143d) |

PRL3-zumab (400d) PFS 13.3

] Capecitabine (321d) H Ramucirumab (28d) ‘ Reason of discontinuation: Side effects

B Anal Cancer

1st line 2M line

3 line

Gastric Cancer Historical data

Line of fec
Historical PFS n PFS
treatment
(mths)
Pembrolizumab® | 256 1t 2
PD-1 PFS 10
4t line 57.17 months after diagnosis

| 5FU/Mytomycin (3d) || 5FU/Cisplatin (29d) | Carboplatin/ Taxol (42d) || Pembrolizumab (185d) | PRL3-zumab (300d)

‘ Sigmoid colostomy H Lysis of adhesion ‘ Reason of discontinuation: Toxicity
Radiotherapy (28 times) Anal Cancer Historical data -
. . Line of median
Historical PFS n PFS
treatment
(mths)
. Pembrolizumab® | 112 >3 2
C Cervical Cancer
PD-L1 PFS 5.6
1st line 2 line 3 line 16.37 months after diagnosis
! Paclitaxil (404d) [ Gemcitabine (141d) | Bintrafusp Alfa (156d) | PRL3-zumab (168d)
‘ Hysterectomy H Cisplatin (155d) ‘ Reason of discontinuation: Toxicity
Cervical Cancer Historical data
Li f median
Historical PFS | n ine o PFS
treatment
(mths)
D Lung Cancer -1 Bintrafusp®  |29&26] >2" | 1.4 &35
PD-1
1stline 2" line 15.7 months after diagnosis PFS 5.6
| Carboplatin/ Taxol (36d) | Durvalumab (351d) \ PRL3-zumab (169d)
Radiotherapy (26 times) Reason of discontinuation: Progression NSCLC Historical data
Historical PFS = Line of |median PFS|
treatment (mths)
PembrolizumabP | 255 2nd 4

Figure 3. Intra-patient comparison as an internal control arm

To avoid the heterogeneity of patient population since each patient suffered from different tumors with different natural histories. PRL3-zumab showed superior
efficacy compared to prior lines of PD-1/PD-L1 immunotherapies in patients A-C. The diagram shows prior line of therapy and duration, duration of PRL3-zumab
therapy, and historical data for related disease. Historical references: A, KEYNOTE-59'° (NCT02335411); B, KEYNOTE-1582° (NCT02628067); C, a trial of ti-
sotumab/vedotin in cervical cancer’’ (NCT03438396); D, KEYNOTE-10?* (NCT01905657). d, days.

longer PFS compared to relevant historical PFS. PRL3-zumab
therapy achieved significantly longer PFSs compared with avail-
able similar lines or earlier lines of historical PFS data from
respective cancer types (Figure 2). Regulatory agencies now
accept single-arm trials with external historical controls, particu-
larly common in oncology, to assess promising treatments for
rare or unmet indications.”’ Intra-patients’ comparison (head
to tail) as an internal control arm to avoid heterogeneity of pa-
tients suffering from different cancer types with different medical
histories (control 2): 75% (3 out of 4) SEPSCs in which PRL3-zu-
mab was the next-in-line treatment after the failure of anti-PD-(L)
1 immunotherapy due to drug toxicity/side effects. We evaluated
the therapeutic efficacy of PRL3-zumab versus prior SOC and
anti-PD-(L)1 immunotherapy in the same patients (Figure 3)
whose prior lines can serve as a benchmark for an investigational
drug’s efficacy and have the advantage of avoiding inter-patient
heterogeneity with different tumor type, metastatic status, and
medical history. In summary, PRL3-zumab has shown clinical
benefits with longer PFS compared to historical data or prior

lines of SOC and anti-PD-(L)1 immunotherapy in late-stage IV
cancer patients.

Entrectinib is a tropomyosin receptor kinase inhibitor and was
approved for the treatment of neurotrophic tyrosine receptor ki-
nase (NTRK) fusion-positive solid tumors based on intra-patient
comparison for efficacy assessment in a single-arm trial.”® Intra-
patients’ comparison has the advantage of a quick turnaround
time to see drug efficacy compared to prior lines of treatment.
Intra-patient comparisons are more stringent/rigorous controls
than conventional head-to-head (side by side) control or ran-
domized controlled trials (RCTs). RCTs, for instance, are not
feasible for molecular targeted agents in rare indications
because of small patient numbers and slow patients’ recruit-
ment?® to give further insight into drug efficacy, which will conse-
quently delay the potential clinical benefits to patients with the
urgent medical needs.

As PRL3 is a PAN-oncotarget overexpressed at high frequency
(80.6%) in multiple cancer types, PRL3-zumab immunotherapy
could potentially bring clinical benefit to patients suffering from
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Table 3. Overall survival in efficacy evaluation set

Cancer type 0os Median OS 95% CI?
Gastric cancer 16.13  12.93 (9.73-16.13) -
9.73
Anal cancer 13.80 13.80 -
Colorectal caner 12.00 7.87 (7.43-12) 6.35-10.19
7.87
7.87
6.20
7.43
Lung cancer 18.63° 14.85(12.13-18.63) 17.13-12.57
13.87
16.30
13.33
12.13°
Cervical cancer 13.03 13.08 =
Ovarian cancer 6.00 6.00 -
Renal cancer 15.40° 15.40 -
Breast cancer 8.73°  9.15(8.73-9.57) -
9.57°
Fallopian tube cancer 6.00°  6.00 -
Pancreas cancer 6.37 6.37 -

2Cl, confidence interval.
PPatient survival status is recorded as “alive” at the last monitoring.

many different cancer types. PRL3-zumab adds months or years
(of PFS) with a good quality of life to an incurable cancer stage IV
patient’s life as compared to the same cancer type of historical
PFS data from SOC treatments and has significantly longer
PFS and better safety profile compared to the prior treatment
lines. PRL3-zumab could serve as an alternative option for urgent
unmet medical needs such as aggressive or rare stage IV cancer
patients (lesser SOCs) with >6 months of life expectancy. PRL3-
zumab could be a rescue therapy for cancer patients who are re-
fractory to or unsuitable for PD-1 or PD-L1 immunotherapies.

Limitations of the study

(1) The trial was conducted during the COVID-19 pandemic,
which presented challenges in patient recruitment. As a
result, overwhelming late-stage IV patients were recruited
into this trial.

(2) The drug did not have opportunity to demonstrate its effi-
cacy in earlier lines of treatment for stage IV patients.

(8) The EES dataset was analyzed with RECIST 1.1 (instead
of I-RECIST), limiting the ability to accurately monitor
the responses to immunotherapy.

(4) Given the small number of patients across multiple cancer
types, we proposed the SEPSC approach and imple-
mented tougher double stringent controls: (1) historical
PFS and (2) prior lines PFS within the same patients to
validate drug efficacy.

Conclusion

The PRL3-zumab paradigm is the proof-of-concept human trial
that antibodies can target intracellular antigens to elicit anti-tu-
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mor immunity based on the mechanism that intracellular onco-
proteins can be externalized in tumor microenvironment.®
Further investigation into this unconventional immunotherapy
could expand our repertoire of cancer therapy in the future.
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Table 4. Treatment-emergent adverse events in US phase 2 trial patients

Unrelated® Possibly related® Related®
Relationship to PRL3-zumab 1 2 3 >4 1 2 3 >4 1 2 3 >4
Any TEAE® 127 105 685 25 13 0 0 14 6 0 0
Any serious TEAE 0 2 36 0 0 0 0 0 0 0 0
Action taken because of TEAE
Dose interruption 0 0 3 1 0 0 0 0 0 0 0
Dose reduction 0 0
Treatment discontinuation 0
TEAE in each system
Nervous system disorders 9 2 0 1 1 1
Respiratory, thoracic, and mediastinal 7 11 1 1 0 0 0 3 1 0 0
disorders
Cardiac disorders & 2 0 1 0 0 0 0 0 0 0
Psychiatric disorders 4 1 0 0 0 2 0 0 0 0 0 0
Gastrointestinal disorders 19 22 14 0 10 1 0 0 4 0 0 0
Hepatobiliary disorders 0 2 6 0 0 0 0 0 0 0 0 0
Musculoskeletal/connective tissue 13 10 3 0 0 0 0 0 1 1 0 0
disorders
Renal and urinary disorders 2 3 0 2 0
Eye disorders 1 0 0 0 0 0 0 0 0 0
Reproductive system and breast 3 0 0 0 0 0 0
disorders
General/administration site disorders 15 9 8 0 7 4 0 0 0 1 0 0
Skin and subcutaneous tissue disorders 4 1 0 0 1 1 0 0 1 0 0 0
Blood and lymphatic system disorders 5) 5 9 0 0 0 0 0 0 0 0 0
Vascular disorders 1 1 1 0 0 0 0 0 0 1 0 0
Neoplasms benign, malignant, and 3 0 2 0 0 0 0 0 0 0 0 0
unspecified
Metabolism and nutrition disorders 17 20 2 0 1 3 0 0 2 0 0 0
Infections and infestations 2 3 0 0 0 0 0 0 0 0 0
Investigations 13 5 6 0 3 2 0 0 0 1 0 0
Injury, poisoning, and procedural 2 1 1 0 0 0 0 0 1 0 0 0
complications
Ear and labyrinth disorders 1 0 0 0 0 0
Endocrine disorders 0 1 0 0 0 0 0 0 0 0 0 0

2“Unrelated, possibly related, related” indicate relationship to study drug.
bTEAE, treatment-emergent adverse event.
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KEY RESOURCES TABLE

REAGENT or RESOURCE SOURCE IDENTIFIER
Antibodies

Rabbit polyclonal anti-PRL3-zumab antibody Abgent/ Wuxi Apptec N/A

Biological samples

Human plasma samples Participating study sites N/A

Chemicals, peptides, and recombinant proteins

Humanized PRL3-GST Research Lab IMCB, A*STAR N/A

Software and algorithms

Discovery Workbench 4.0 Meso Scale Discovery https://www.mesoscale.com/

Watson LIMS Thermo Fisher Scientific https://www.thermofisher.com

PK Solver Zhang et al.*° https://www.sciencedirect.com/science

EXPERIMENTAL MODEL AND STUDY PARTICIPANT DETAILS

Study design and participants
PRL3-zumab, multicenter, open label, single dose level Phase Il basket clinical trial was approved by FDA in Feb 2020 and conducted
in 5 study sites/ hospitals in the US between December 2020 to March 2022.

The inclusion criteria included male or female patient aged > 18 years-old with unresectable or metastatic solid tumors, willing to
provide written informed consent, histopathological diagnosis and metastatic status cancer at study entry, must have received at
least 1-3 prior line of systemic therapy for metastatic disease, life expectancy of >6 months, Eastern Cooperative Oncology Group
(ECORG) performance status (PS) score of less than 2, adequate hematological and organ function (Absolute neutrophil count > 1.0 x
10%L, Platelet count > 75 x 10%L, hemoglobin > 9 g/dL, total bilirubin < 1.5x ULN, aspartate aminotransferase and alanine amino-
transferase < 2.5 x upper limit of normal (ULN) (< 5 x ULN in the presence of liver metastases), creatinine < 1.5x ULN, creatine clear-
ance (according to Cockcroft-Gault Equation or by 24-hour urine collection) of > 60 mL/min at study entry, prothrombin time and
activated partial thromboplastin time < 1.5 x upper limit of normal (ULN) per institutional laboratory normal range, measurable dis-
ease by RECIST 1.1 and no evidence of active hepatitis B or C infection. Exclusion criteria were patients with known untreated or
symptomatic central nervous system metastasis, female patient with pregnancy or lactation, patient with known human immunode-
ficiency infection, patient receiving systemic glucocorticoids or other immunosuppressive treatment, patient who experienced a se-
vere hypersensitivity reaction to another monoclonal antibody, patient who received any systemic anti-cancer therapies within
3 weeks prior to study treatment, patient who undergone radiotherapy <4 weeks or limited field radiation for palliation <2 weeks prior
to starting study treatment, patient who received >3 lines of prior systemic chemotherapy, patient who is unable to provide informed
consent, patient who has history of another active cancer within 2 years, patient who received prior stem cell or bone marrow trans-
plant, patient who received a live vaccine within 12 weeks and patient who is currently participating in a study on an investigational
agent within 4 weeks.

The trial was approved by the Western-Copernicus Group (WCG) Institutional Review Board (IRB). The study was conducted in
compliance with the principles of the Declaration of Helsinki and International Council for Harmonization Good Clinical Practice
guidelines. All patients provided written informed consent prior to enrolment.

Study endpoints

As most cancer patients were at very terminal late-Stage IV in the trial, the primary efficacy endpoint was then set as Progression-
Free Survival (PFS), defined as the time from the initiation of study treatment to the date of disease progression. Each patient’'s PFS
was compared with double stringent controls: 1) historical PFS references for related cancer types as external control arm; and 2)
same patient’s prior lines of PFS as an internal control arm (intra-patient comparison). Secondary efficacy endpoints were Clinical
Benefit Rate (CBR), Objective Response Rate (ORR) and Overall survival (OS). The PK parameters for PRL3-zumab after single
and multiple dose administration include but not limit to Cihax (Maximum plasma PRL3-zumab concentration), Tax (Time of
Cmax)s AUC;s: (Area under the concentration-time curve from pre-dose (time 0) extrapolated to infinite time) and t,, (Terminal elimi-
nation half-life) were analyzed. Safety end points included adverse events, serious adverse events and their relationship to the study
drug. Safety was assessed by CTCAE version 5 criteria with adverse event (AE) and serious adverse event (SAE).
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METHOD DETAILS

Study treatment and assessments

The study consists of a screening period (Day -21 to Day -1) where the first dose was considered as Cycle 1 Day 1 (C1D1). PRL3-
zumab was administered intravenously every 2 weeks, 2 doses per Cycle until an end-of-treatment (EOT) patient progresses as
per RECIST 1.1 or develops intolerable toxicity or withdraws consent. A safety follow-up visit was done at 14 + 4 days after the
last dose. PRL3-zumab (6.0 mg/kg) was administered by intravenous (IV) infusion.

All patients underwent baseline brain imaging (magnetic resonance imaging [MRI] with and without gadolinium or computed to-
mography [CT] with contrast), chest CT, abdomen, and pelvis imaging (CT with contrast) at the time of screening. The tumor eval-
uation was performed at baseline (within 28 days) before Cycle 1 Day 1 (C1D1) and for every 56 calendar days from Day 1 of the
treatment, after every 4 doses, with contrast enhanced computed tomography (CT) scans. Response evaluation was performed ac-
cording to response evaluation criteria in solid tumor version 1.1 (RECIST 1.1) and immune based response evaluation criteria in solid
tumor (IRECIST). Safety was monitored from the first dose of PRL3-zumab until 14 days after last dose. Adverse events were graded
according to the National Cancer Institute Common Terminology Criteria for Adverse Events (version 5.0). Patients were followed for
adverse events for at least 14 days after the last study dose.

Pharmacokinetics

Blood samples for Pharmacokinetic (PK) analysis in the sparse sampling group were collected on C1D1 (pre-dose and end of infu-
sion), C1D15 (pre-dose), C2D1 (pre-dose and end of infusion), C3D1 (pre-dose, and endo of infusion), and end of treatment (EOT) and
the extensive sampling group were collected on C1D1 (pre-dose, end of infusion, and 2 hrs, 6 hrs post-infusion), C1D2 (24 hours
post-infusion), C1D6 (120 hours post-infusion), C1D10 (216 hours post-infusion), C1D15 (pre-dose), C2D1 (pre-dose), C2D15
(pre-dose), C3D1 (pre-dose), C3D15 (pre-dose, end of infusion, and 2 hours, and 6 hours post-infusion), C3D16 (24 hours post-infu-
sion), C3D20 (120 hours post-infusion), C3D24 (216 hours post-infusion), C4D1 (pre-dose), C5D1 (pre-dose), C6D1(pre-dose), and
end of treatment.

The plasma concentration of PRL3-zumab was analyzed by electrochemiluminescent method using MSD SECTOR S600 with an
assay range of 20 to 2,560 ng/mL (with 10 ng/mL and 5,120 ng/mL as anchor points) for the quantitation of PRL3-zumab in human
serum. Humanized PRL3-GST was used as captured reagent and rabbit polyclonal anti PRL3-zumab was used as detection reagent.

Raw data were captured using Discovery Workbench™, MSD 4.0 (Meso Scale Discovery, Gaithersburg, Maryland, U.S.A), and
raw counts were reported with whole numbers. The concentrations calculated by Watson LIMS were reported as ng/mL with 3 sig-
nificant figures. The figures listed for %RE and %CV will be rounded to 2 decimal places. Calculation of Pharmacokinetic parameters
were done by PK solver software.*”

Definition of endpoints

Progression free survival

The duration from the start of treatment (C1D1) to end of trial (EOT).

Clinical benefit rate

The percentage of patients who have achieved complete response (CR), partial response (PR) or stable disease (SD) overall and at
8 weeks, 16 weeks, and 24 weeks per RECIST 1.1 based on Investigator’s assessment.

Overall response rate

The percentage of patients who have achieved complete response (CR) or partial response (PR) overall and at 8 weeks, 16 weeks,
and 24 weeks per RECIST 1.1 based on Investigator assessment.

Overall survival

The duration from time of screening to time of death.

QUANTIFICATION AND STATISTICAL ANALYSIS

All patients who received >1 dose of PRL3-zumab was considered as Full Analysis Set (FAS) for safety study. Patients who received
>4 doses of drug, with >1 post-baseline tumor assessment, >6 months survival, and no major protocol variation were considered as
Efficacy evaluation set (EES) for drug efficacy study.

The analyses are exploratory. The median progression-free and overall survival were calculated with Clopper-Pearson 95% con-
fidence interval. Rate of Progression Free Survival at 2 months, 4 months, 6 months, 8 months, 10 months and 12 months, Clinical
Benefit Rate, Overall Survival Rate and Objective Response Rate were summarized as frequency and percentage.

ADDITIONAL RESOURCES

The study is registered with ClinicalTrials.gov, NCT04452955.
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Supplementary Figures

Median PFS from various historical trials compared to PRL3-zumab in Gastric Cancer

4L A. GastricCa PRL3-zumab
3L WS TAS (Phase ) NCT02500043
3+" TAS (Phase lll) NCT02500043
2L DESTINY-Gastric01 (Phase ll) NCT03329690
E 2L RAINBOW Trial (Phase Ill) NCT01170663
% 2L REGARD Trial (Phase Ill) NCT00917384
g 2L DESTINY-Gastric01 (Phase Il) NCT03329690
é {8 HER2ADC | DESTINY-Gastric01 (Phase ll) NCT03329690
1L Chemo + HER2 mAb ToGA (Phase lll) NCT01041404
1L Chemo ToGA (Phase lll) NCT01041404
1L Chemo Checkmate-649 (Phase Ill) NCT02872116
1L Chemo + PD-1 Checkmate-649 (Phase Ill) NCT02872116
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(Months)

Figure S1: Progression Free Survival (PSF) of Patient A and historical data. Related to Figure 2
& 3. PFS of patient A, gastric cancer, compared to historical data with various standard-of-care
treatments. PRL3-zumab therapy (at 41" line) in gastric cancer (Patient A) demonstrated significantly
longer PFS (13.33 months) compared to earlier lines of standard-of-care treatments in published
clinical trials; TAS (Phase Ill, NCT02500043)[51, Destiny-Gastric01(NCT03329690)52, RAINBOW
Trial (NCT01170663)5%, REGARD trial (NCT00917384)54, ToGA (NCT01041404)5%, Checkmate-649
(NCT02872116)IS81. 4L= 41" |ine, 3L+= 3 line plus, 2L= 2" line, 1L = 1%t line. BSC = Best Supportive
Care, Chemo = Chemotherapy, VEGFR2 mAb = Vascular Endothelial Growth Factor Receptor 2
antagonist monoclonal antibody. HER2 ADC= Human epidermal growth factor receptor-2 targeted
antibody—drug conjugates, PD-1 = programmed cell death protein 1 antagonist.
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Figure S2: Target lesion size in Efficacy Evaluation Set (EES). Related to Table 2

Waterfall plot of target lesion from baseline to 8 weeks. 14 out of 20 evaluable patients were SDs.
Dotted lines represent thresholds for progressive disease (+20%) and partial response (—-30%)
respectively, according to RECIST v1.1 criteria. * Patient A from Figures 2, 3 and S1.
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Css (Max) = Steady State Concentration (maximum), Css (Min) = Steady State Concentration (minimum), AUC =
Area under Concentration, CL= Clearance, T1/2ss = terminal half-life, Vd = Volume of distribution,

Figure S3: Pharmacokinetic parameters of PRL3-zumab. Related to Table 1, 2 and STAR
method. (A) Concentration time curve of multiple doses in 41 patients at designated time points in
Sparse PK sampling group, pre & post C1D1, pre C1D15, pre & post C2D1, pre & post C3D1 & end
of trial (mostly 2 weeks after last dose). The red arrow indicates the time point of blood sampling. The
mean PK parameters are stated in the table. Css was reached after 2 doses (C1D15). Data
represents mean = SD. (B) Concentration time curve of multiple doses of PRL3-zumab in 2 patients
from Extensive PK sampling group. The red arrow indicates the time point of blood sampling. The
mean PK parameters are stated in the table. Css (min) was reached after 2 doses (C1D15) and
maintained at 50 ug/mL. Noncompartmental model PK parameters were analysed from sample points
after C1D1, C1D15 and C3D15. Terminal half-life is 22.02 £ 15.38 days. Vd is 5.5 + 2.07 days, and
this indicates that the drug was distributed mainly in the intravascular compartment. C1D1= Cycle 1
day 1, C1D15= Cycle 1 day 15, C2D1 = Cycle 2 day 1, C3D1= Cycle 3 day 1, C3D15= Cycle 3 day
15, C4D1= Cycle 4 day 1, C5D1 = Cycle 5 day 1, C6D1= Cycle 6 day 1. Pre= Before administration of
study drug, Post = After administration of study drug, d= day.



Supplementary Tables

Table S1: Demographic and Clinical Characteristics of the Patients at Baseline. Related to

Figure 1.

Full Analysis Set

Efficacy Evaluation Set

Characteristic N=51 N=20
Median Age, years (range) 65 (40 - 79) 66 (43 - 79)
Gender — no. (%)

Male 24 (47%) 09 (45%)
Female 27 (53%) 11 (55%)
Race- no. (%)

White 32 (62.7%) 13 (65%)
Hispanic or Latino 6 (11.8%) 3 (15%)
Asian 8 (15.7%) 2 (10%)
African American 5 (9.8%) 2 (10%)
ECOG at screening- no. (%)

0 14 (27.5%) 6 (30%)
1 37 (72.5%) 14 (70%)
Cancer Type- no. (%)

Lung 6 (11.8%) 5 (25%)
Gastric 2 (3.9%) 2 (10%)
Colon 10 (19.6%) 4 (20%)
Caecal 1 (2%) 0 (0%)
Rectal 1 (2%) 1 (5%)
Anal 1 (2%) 1 (5%)
Pancreas 10 (19.6%) 1 (5%)
Ovarian/Fallopian tube 4 (7.8%) 2 (10%)
Uterus/ Cervix 4 (7.8%) 1 (5%)
Gall Bladder/ Bile duct 4 (7.8%) 0 (0%)
Breast 2 (3.9%) 2 (10%)
Liver 3 (5.9%) 0 (0%)
Kidney 1 (2%) 1 (5%)
Nasopharyngeal cancer 1 (2%) 0 (0%)
Sarcoma 1 (2%) 0 (0%)

Time Since Diagnosis, Median
Years (range)

1.74 (0.27 - 11.78)

2.03 (0.78 — 6.83)

Previous antineoplastic regimens- no. (%)

<3 26 9
3-5 25 11
Radiotherapy regimens - no. (%)

<1 45 15
21 6 5




Table S2: Severe Adverse Events. Related to Table 4.

Event Preferred Term

Unrelated to study drug

Related to study drug

Syncope

Supraventricular tachycardia
Acute respiratory failure
Dyspnoea

Pleural effusion
Abdominal pain

Gastric ulcer
Gastrointestinal haemorrhage
Nausea

Pancreatitis

Small intestinal obstruction
Vomiting

Biliary Obstruction
Cholecystitis acute
Jaundice cholestatic
Chest pain

Death

Pain

Renal failure

Renal impairment
Anaemia

Disseminated intravascular
coagulation

Sepsis
Septic shock
Urinary tract infection

Urinary tract stoma
complication

Dehydration
Arthralgia

Groin pain
Cancer pain
Cancer metastatic
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