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LESSONS LEARNED

x Despite evidence for a role for prolactin signaling in breast and prostate tumorigenesis, a prolactin receptor-bindingmonoclonal
antibody has not produced clinical efficacy.

x Increased serum prolactin levels may be a biomarker for prolactin receptor inhibition.
x Results from the pharmacokinetic and pharmacodynamics (PD) studies suggest that inappropriately long dosing intervals and
insufficient exposure to LFA102 may have resulted in lack of antitumor efficacy.

x Based on preclinical data, combination therapy of LFA102 with those novel agents targeting hormonal pathways in metastatic
castration-resistant prostate cancer and metastatic breast cancer is promising.

x Given the PD evidence of prolactin receptor blockade by LFA102, this drug has the potential to be used in conditions such as
hyperprolactinemia that are associated with high prolactin levels.

ABSTRACT

Background. Prolactin receptor (PRLR) signaling is implicated
in breast and prostate cancer. LFA102, a humanized monoclo-
nal antibody (mAb) that binds to and inhibits the PRLR, has
exhibited promising preclinical antitumor activity.
Methods. Patients with PRLR-positive metastatic breast can-
cer (MBC) or metastatic castration-resistant prostate cancer
(mCRPC) received doses of LFA102 at 3–60 mg/kg intrave-
nously once every 4 weeks. Objectives were to determine the
maximum tolerated dose (MTD) and/or recommended dose
for expansion (RDE) to investigate the safety/tolerability of
LFA102 and to assess pharmacokinetics (PK), pharmacody-
namics (PD), and antitumor activity.
Results. A total of 73 patients were enrolled at 5 dose levels.
The MTD was not reached because of lack of dose-limiting

toxicities. The RDE was established at 60 mg/kg based on PK
and PD analysis and safety data. The most common all-cause
adverse events (AEs) were fatigue (44%) and nausea (33%)
regardless of relationship. Grade 3/4 AEs reported to be
related to LFA102 occurred in 4% of patients. LFA102
exposure increased approximately dose proportionally
across the doses tested. Serum prolactin levels increased in
response to LFA102 administration, suggesting its potential
as a biomarker for PRLR inhibition. No antitumor activity was
detected.
Conclusion.Treatment with LFA102 was safe and well
tolerated, but did not show antitumor activity as mono-
therapy at the doses tested. The Oncologist 2016;
21:535–536i
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DISCUSSION

Prolactin, a pituitary-derived polypeptide hormone, is impli-
cated in breast and prostate tumorigenesis. Expression of the
PRLR has been confirmed in breast and prostate cancers. This
phase I study evaluated LFA102 in 73 patients with PRLR-
positiveMBCormCRPC, treatedatdosesof3–60mg/kg.During
dose escalation, LFA102 demonstrated favorable safety and
tolerability at all doses. No dose-limiting toxicities (DLTs)
occurred; therefore, the MTD was not reached, although the
RDE was established at 60 mg/kg based on safety, PK, and PD
data supported by Bayesian logistic regression modeling. Dose
proportionality analysis showed that serum LFA102 maximum
concentration observed (Cmax) and area under the last measur-
able concentration (AUClast) were approximately linearly dose
dependent (Fig. 1) and should provide sufficient exposure
to achieve efficacy. However, no objective responses were
observed in patients with MBC, and in patients with mCRPC,
there were no prostate-specific antigen (PSA) responses.

Invitrodatahaveshownahighbindingaffinityof LFA102 to
PRLR, but because assessing LFA102 binding within tumors is

impractical inpatients, ourstudyusedserumprolactin levelsas
a surrogate marker for PRLR inhibition. A sixfold change in

serum prolactin levels from baseline was observed in patients

treatedwith LFA102 60mg/kg, indicative of inhibition of PRLR

and ruling out poor target binding as causing lack of efficacy

(Fig. 2). Other potential explanations for the lack of LFA102

efficacy include that prolactin may not be an oncogenic driver

in breast and prostate cancer in humans, unforeseen com-

pensatory modulation of downstream signaling pathways in

response to PRLR inhibition, or upregulation of other

tumorigenic signaling pathways that compensate for PRLR

inhibition. Nevertheless, preclinical data show that letrozole

potentiates the efficacy of LFA102 when administered in

combination in a rat mammary cancer model. Therefore,

although LFA102 monotherapy may not show antitumor

activity, itmayhavepotential for treatingprolactin-dependent

tumors in combination with other recently approved, novel

hormonal pathway targeting agents in MBC and mCRPC.

Furthermore, given the PD evidence of prolactin receptor

blockade by LFA102, this drug has the potential to be used in

conditions such as hyperprolactinemia that are associated

with high prolactin levels.

TRIAL INFORMATION

Disease Breast cancer

Disease Prostate cancer

Stage of disease / treatment Metastatic / Advanced

Prior Therapy 1 prior regimen

Type of study - 1 Phase I

Type of study - 2 Adaptive Design

Primary Endpoint Recommended Phase II Dose
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Figure 1. AUClast and Cmax increase with LFA102 dose in a
relatively proportionalmanner. AUClast (A) and Cmax (B) results for
individual patients in cycle 1. For each dose, parameter values
(open symbols), least-square mean (black triangles), and 90%
least-squaremeans confidence interval (vertical bars) are shown.
Serum LFA102 concentrations were measured up to day 28 of
cycle 1 via dense sampling followed by trough concentration
measurement in subsequent cycles. Concentration-time profiles
showbiexponential disposition typical formonoclonal antibodies.
Cmax and AUClast increased in a relatively proportional manner
with increasing LFA102 doses.

Abbreviations: AUClast, area under the last measurable concen-
tration; Cmax, maximum concentration observed.

Figure 2. Serum prolactin levels rise with increasing doses of
LFA102. Linear views of individual serumprolactin concentration-
time profiles grouped by LFA102 dose group are shown.
Individual patient serum prolactin increased after LFA102
administration.
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Primary Endpoint Safety

Primary Endpoint Tolerability

Secondary Endpoint Pharmacokinetics

Secondary Endpoint Pharmacodynamic

Secondary Endpoint Efficacy

Additional Details of Endpoints or Study Design Exploratory: Effects of LFA102 on serum prolactin levels.

Investigator’s Analysis Evidence of target inhibition but no or minimal antitumor activity

DRUG INFORMATION

Drug 1

Generic/Working name LFA102

Drug type Antibody

Dose mg/kg

Route IV

Schedule of Administration 10 mg/kg once every 4 weeks.

DOSE ESCALATION TABLE

Dose Level Dose of Drug: LFA102 Number Enrolled Number Evaluable for Toxicity

1 3 mg/kg 3 3

2 10 mg/kg 3 3

3 20 mg/kg 7 7

4 40 mg/kg 8 8

5 60 mg/kg 52 52

PATIENT CHARACTERISTICS
Number of patients, male 39

Number of patients, female 34

Stage Locally advanced or metastatic disease.

Age Median (range): 66.0 years (41.0–89.0 years)

Number of prior systemic therapies Median (range): Not Collected

Performance Status: ECOG 0— 30
1— 38
2— 5
3— 0
unknown—

Cancer Types or Histologic Subtypes Breast and prostate, 73

PRIMARY ASSESSMENT METHOD

Control Arm: Breast And Prostate

Number of patients screened 73

Number of patients enrolled 73

Number of patients evaluable for toxicity 73

Number of patients evaluated for efficacy 73

Response assessment CR n5 0 (0%)

Response assessment PR n5 0 (0%)

Response assessment SD n5 13 (18%)

Response assessment PD n5 41 (56%)

Response assessment OTHER n5 19 (26%)

Control Arm: Total Patient Population

Number of patients screened 73

Number of patients enrolled 73

Number of patients evaluable for toxicity 73
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Number of patients evaluated for efficacy 73

Response assessment CR n5 0 (0%)

Response assessment PR n5 0 (0%)

Response assessment SD n5 13 (18%)

Response assessment PD n5 41 (56%)

Response assessment OTHER n5 19 (26%)

ADVERSE EVENTS
Adverse Events At All Dose Levels, Cycle 1

Name *NC/NA 1 2 3 4 5 All Grades

Nausea 57% 29% 11% 3% 0% 0% 43%

Anemia 72% 14% 11% 3% 0% 0% 28%

Anorexia 73% 15% 7% 5% 0% 0% 27%

Pain in extremity 74% 14% 11% 1% 0% 0% 26%

Constipation 79% 15% 5% 1% 0% 0% 21%

Aspartate aminotransferase increased 78% 14% 3% 5% 0% 0% 22%

Vomiting 79% 14% 7% 0% 0% 0% 21%

Fatigue 82% 4% 7% 7% 0% 0% 18%

Hypophosphatemia 89% 1% 4% 5% 1% 0% 11%

General disorders and administration site conditions - Asthenia 82% 4% 7% 7% 0% 0% 18%

Adverse Events Legend
*No Change from Baseline/No Adverse Event

SERIOUS ADVERSE EVENTS
Name Grade Attribution

Dyspnea NA Unrelated

Serious Adverse Events Legend
Serious adverse events occurring in three or more patients are listed.
Abbreviation: NA, not available.

DOSE LIMITING TOXICITIES

Dose Level Dose of Drug: LFA102 Number Enrolled
Number Evaluable
for Toxicity

Number with a Dose
Limiting Toxicity

Dose Limiting
Toxicity Information

1 3 mg/kg 3 3 0

2 10 mg/kg 3 3 0

3 20 mg/kg 7 7 0

4 40 mg/kg 8 8 0

5 60 mg/kg 52 52 0

PHARMACOKINETICS/PHARMACODYNAMICS

Dose
Level

Dose of
Drug:
LFA102

Number
Enrolled

Cmax (mg/L)
mean6 SD

Tmax(h)
(min–max)

AUC 0-12
(h*12mg/L)
mean6 SD

T ½(h)
mean6 SD

CI F (L/h)
mean6 SD

AUC (0–tlast)
(hour3mg/mL)
mean (SD)

1 3 mg/kg 3 85.9 (35.8) 7.77 (2.0–8.03) — 5.6 d (0.24) — 11,636.1 (3,320.4)

2 10 mg/kg 3 303.0 (58.5) 4.00 (2.4–4.0) — 7.13 d (4.25) — 44,450.0 (6,925.7)

3 20mg/kg 7 545.4 (115.9) 3.92 (1.02–7.75) — 8.72 d (2.54) — 84,349.1 (38,746.8)

4 40mg/kg 8 1,092.4 (235.2) 2.36 (2.0–23.9) — 8.89 d (2.71) — 145,779.0 (37,900.8)

5 60mg/kg 52 1,495.2 (589.3) 2.07 (1.87–4.00) — 8.75 d (0.99) — 230,990.6 (102,673.3)

ASSESSMENT, ANALYSIS, AND DISCUSSION

Completion Study completed

Investigator’s Assessment Evidence of target inhibition but no or minimal antitumor activity
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Prolactin is a pituitary-derived polypeptide hormone
implicated in breast and prostate tumorigenesis [1–3].
Prolactin is also expressed in several extrapituitary sites, in
addition to breast and prostate tumors themselves [1, 4–7].
Expression of PRLR has been confirmed in various cancers,
including breast and prostate [8–13]. Data suggest that
increased serum prolactin levels may increase breast cancer
risk and correlate with worse prognosis [14–16]. Over-
expression of prolactin in murine mammary glands leads to
tumor formation, and transplanted PRLR-negative tumors
exhibit delays in tumorexpansion comparedwithPRLR-positive
tumors in mice [17, 18]. Although prolactin is expressed in
normal human prostate, high expression in prostate tumors is
associatedwithhigh-gradeprostatecancerandworseprognosis
[4, 19]. Overexpression of prolactin in mouse prostate causes
hyperplasia and tumorigenesis [20, 21]. Therefore, blocking
prolactin signal transduction is an attractive target in breast
and prostate cancers.

Attempts made to inhibit PRLR signaling in vivo have been
unsuccessful [22–27]. LFA102 is a humanized mAb that binds
to the extracellular domain of PRLR. LFA102 inhibits PRLR
signal transduction and cell proliferation in human breast
cancer cells and causes tumor regression in animal xenograft
models. Rats treated with LFA102 showed increased serum
prolactin levels, suggesting this may be a potential biomarker
forPRLR inhibition [28].ThesedatasuggestthatLFA102hasthe
potential to be an effective therapeutic agent in patients with
breast or prostate cancer.

This phase I study evaluated LFA102 in patients with PRLR-
positiveMBCormCRPC. Between September 2011 andMarch
2014, 73 patients were treated with LFA102 at doses of 3–60
mg/kg. During dose escalation, no DLTs occurred and theMTD
was not reached. The RDE was established at 60 mg/kg, the
highest tested dose level.Themost commonAEs, regardless of
study drug relationship, were fatigue (44%), nausea (33%),
constipation, decreased appetite, and vomiting (21%each). Of
the 73 patients treated, 3 patients (4%) had grade 3 or 4 AEs
suspected to be related to the study drug: decreased blood
phosphorus, increased serum lipase, and decreased blood
lymphocyte count, each in 1 patient (1%).

The serum LFA102 concentration-time profiles showed
biexponential disposition typical for mAbs. Cmax and AUClast
increased in a relatively proportional manner with increasing
LFA102doses (Fig. 1).Thegeometricmeanapparent volumeof
distribution at steady state (Vss) and clearance across the
treatment groups were similar, indicating linear PK. The
geometric mean of Vss for doses of 3–60 mg/kg ranged from
4 to 6 L.The geometric mean half-life ranged from 6 to 9 days.
At theRDEof60mg/kg, themean (6SD)Cmaxwas1,4956589
mg/mL (coefficient of variation [CV%]: 39) and mean (6 SD)
AUClast was 230,991 6 102,673 hour 3 mg/mL (CV% 5 45),
indicating moderate interindividual variability. No antidrug-
antibody-positive samples were detected.

Anexploratoryobjective of the studywas to determine the
effect of LFA102 treatment on serum prolactin levels in
patients. The fold change from baseline increased in a dose-
dependent manner, reached a maximum between days 8 and
15, and declined after day 15. The maximum fold-change in
serumprolactin levels increasedwithdosesupto20mg/kgand
reached a plateau between 40 and 60 mg/kg. The temporal

delay between PK and PD response is suspected to reflect the
time needed for LFA102 to distribute to peripheral tissues,
inhibit peripheral PRLR, and, consequently, lead to increased
serum prolactin as a compensatory feedback mechanism.

The primary objective of this study was to determine the
MTD and/or RDE of LFA102 in patients with MBC or mCRPC
patients. An RDE of 60 mg/kg was established based on safety,
PK,andPD,supportedbytheBayesian logistic regressionmodel.
LFA102 demonstrated a favorable safety profile and tolerability
at all doses tested. Dose proportionality analysis showed that
serum LFA102 Cmax and AUClast were approximately linearly
dose-dependent.LFA102Vsswasclosetothevolumeofplasma,
suggesting limitedperipheral distribution typical ofmAbs.At 60
mg/kg, the LFA102 half-life was 9 days, which, although within
the reported range of mAbs, is slightly lower than the typical
immunoglobulinG(IgG)withahalf-lifeofapproximately25days
[29]. A possible explanation for thismight be a lower affinity for
the neonatal Fc receptor for IgG, which protects IgG from
proteolytic degradation, leading to faster clearance.

No objective responses were observed in patients with
MBC during this study. In patients with mCRPC, there were no
PSA responses. Thirteen of 73 patients (18%) experienced
stable disease as their best response to LFA102 treatment.The
majority of patients (67 of 73 patients; 92%) discontinued
the study because of disease progression. One explanation for
the lack of antitumor activity is the possibility of insufficient
exposure. After a single dose of LFA102 10mg/kg by i.v., serum
LFA102 Cmax values were comparable between rodent and
humansubjects (268mg/mLand303mg/mL, respectively;data
not shown). Administration of a single dose of LFA102
10 mg/kg showed antitumor activity in a prolactin-dependent
mousetumorxenograftmodel (Nb2-11-luc) [28].Consequently,
the60mg/kg LFA102dose in patients,which resulted in amean
Cmax of 1,495 6 589 mg/mL and a mean steady-state trough
concentration of 106 6 34 mg/mL, would be anticipated to
provide sufficient LFA102 exposure to achieve efficacy.

Invitrodata showedahighbindingaffinityofLFA102toPRLR
[28]. Assessing LFA102 binding to PRLR directly within tumors is
impractical in patients; therefore, serum prolactin levels were
usedasasurrogatemarker forPRLRinhibition.Asixfoldchangein
serum prolactin levels from baseline was observed in patients
treated with LFA102 60 mg/kg, indicative of inhibition of PRLR.
The compensatory increase in serum prolactin indicates that
LFA102 binds to PRLR in patients, ruling out poor target binding
as causative of lack of efficacy. However, the source of serum
prolactin increase could either be the tumor or the pituitary
gland. No correlation between tumor PRLR expression and
serumprolactinresponsewasobserved.Therefore,theobserved
increase in serumprolactin ismore likely to be a pituitary-driven
feedback to LFA102 as a result of peripheral, nontumoral PRLR
inhibitionrather thanatumor-specificprocess.Furthermore,the
increase in serum prolactin was transient; it was maintained up
to15daysfollowingLFA102administration(supplementalonline
Fig. 3). Based on this observation,more frequent LFA102 dosing
(e.g., every 2 weeks) could have resulted in sustained PRLR
inhibition and perhaps a better efficacy profile.

Another potential explanation for the lack of LFA102
efficacy is that prolactin may not be an oncogenic driver in
breast and prostate cancer in humans. Prolactin activity as an
oncogenic driver in human tumors has been difficult to assess
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directly in preclinical models of human breast and prostate
cancers [28]. Mouse prolactin does not activate human PRLR;
therefore, human breast or prostate cancer cells or primary
tumors cannot be used for xenograft models in mice to assess
the requirement for PRLR signaling indrivingoncogenesis [30].
Other explanations for the lack of LFA102 efficacy include
unforeseen compensatory modulation of downstream signal-
ingpathways in response toPRLR inhibition, or upregulationof
other compensatory tumorigenic signaling pathways.

Finally, letrozole potentiates the efficacy of LFA102 when
administered in combination in a rat mammary cancer model
[28].Thesepreclinical results raise thepossibility thatalthough
LFA102monotherapymay not show antitumor activity, it may
still have the potential to treat prolactin-dependent tumors in
combination with other agents, such as novel hormonal
pathway targeting agents in MBC and mCRPC. Furthermore,
given the PD evidence of prolactin receptor blockade by
LFA102, this drug has the potential to be used in conditions

such as hyperprolactinemia that are associated with high
prolactin levels.
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FIGURES AND TABLES

Supplemental Figure 1. (A): Linear view. (B): Semilogarithmic view.

Supplemental Figure 2. Individual LFA102 concentration-time profiles by treatment group: semi-logarithmic view (cycle 1).
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Supplemental Figure 3. Geometric mean for fold change from baseline for serum prolactin versus time profiles by treatment group (cycle 1).

Supplemental Figure 4. Correlation of maximum fold change from baseline serum prolactin with dose.

Supplemental Figure 5. Correlation of serum prolactin exposure with baseline prolactin receptor expression, 60 mg/kg dose group.
r25 .003; p5 .7.

Abbreviations: AUEC, area under the effect curve; PRLR, prolactin receptor.
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Table 1. Patients’ characteristics

Characteristics

All patients

LFA102 dose (mg/kg)

3 10 20 40 60 All

Patients, no. 3 3 7 8 52 73

Age (years), mean
(range)

77 (71–80) 70 (56–78) 57 (45–76) 69 (52–85) 65 (41–89) 65 (41–89)

Sex, no. (%)

Female 0 2 (67) 4 (57) 2 (25) 26 (50) 34 (47)

Male 3 (100) 1 (33) 3 (43) 6 (75) 26 (50) 39 (53)

Race, no. (%)

White 3 (100) 3 (100) 7 (100) 7 (88) 48 (92) 68 (93)

Black 0 0 0 0 4 (8) 4 (6)

Other 0 0 0 1 (13) 0 1 (1)

Baseline ECOG
performance status,
no. (%)

0 1 (33) 1 (33) 3 (43) 4 (50) 21 (40) 30 (41)

1 1 (33) 2 (67) 2 (29) 4 (50) 29 (56) 38 (52)

2 1 (33) 0 2 (29) 0 2 (4) 5 (7)

Primary site of
cancer, no. (%)

Prostate 3 (100) 1 (33) 3 (43) 6 (75) 26 (50) 39 (53)

Breast 0 2 (67) 4 (57) 2 (25) 26 (50) 34 (47)

Prostate cancer (primary site)

Patients, no. 3 1 3 6 26 39

Gleason score at
initial diagnosis
(prostate), no.;mean
(range)

3; 8 (7–9) 1; 7 (—) 3; 7 (3–9) 6; 8 (6–10) 25; 8 (3–10) 38; 8 (3–10)

PSA level at baseline
(prostate), ng/mL

No.; mean (6SD) 3; 147 (60) 1; 392 (392) 3; 48 (60) 6; 138 (161) 26; 204 (356) 39; 182 (301)

Median (range) 160 (82–199) 392 (—) 28 (1–115) 52 (9–372) 47 (1–1,676) 49 (1–1,676)

Breast cancer (primary site)

Patients, no. 0 2 4 2 26 34

Molecular subtype
(breast), no. (%)

HER2-positive 0 0 0 0 2 (8) 2 (6)

ER-positive 0 1 (50) 3 (75) 1 (50) 20 (77) 25 (74)

PR-positive 0 1 (50) 2 (50) 0 13 (50) 16 (47)

Triple negative 0 1 (50) 1 (25) 1 (50) 4 (15) 7 (21)

Abbreviations:—, not applicable; ECOG, Eastern CooperativeOncologyGroup; ER, estrogen receptor; HER2, human epidermal growth factor receptor 2;
PR, progesterone receptor; PSA, prostate-specific antigen; SD, standard deviation; Triple negative, HER2-, ER-, and PR-negative.
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Supplemental Table 1. Trial information

Parameter Description

Disease CRPCBC (all subtypes), PRLR-positive

Stage of disease/treatment CRPC: metastatic
MBC: locally advanced or metastatic

Prior therapy $1 prior regimen

Type of study Phase I

Eligible patients ECOG PS 0‒2, life expectancy$12 weeks

Primary objectives MTD or RDE of LFA102 (dose escalation part) Safety and tolerability (dose expansion part)

Secondary objectives PK, PD, and preliminary antitumor activity

Exploratory objective Effects of LFA102 on serum prolactin levels

LFA102 administration IV infusion once every 4 weeks until disease progression, unacceptable toxicity, or withdrawal by
patient or physician decision

AE grading CTCAE version 4.03

DLT definition AEorabnormal laboratory value assessed as unrelated toprogressivedisease, intercurrent illness, or
concomitant medications, occurring in cycle 1

MTD definition Highest drug dosage not expected to cause DLT in.33% of patients in cycle 1

Response evaluation CT scan and MRI, where appropriate, every 8 weeks
Investigator assessed using PCWG2 (CRPC) or RECIST version 1.1 (MBC)

Abbreviations: AE, adverse event; BC, breast cancer; CRCP, castration-resistant prostate cancer; CT, computed tomography; DLT, dose-limiting toxicity;
CTCAE, Common Terminology Criteria for Adverse Events; ECOG, Eastern Cooperative Oncology Group; MBC, metastatic breast cancer; MRI, magnetic
resonance imaging; MTD, maximum tolerated dose; PCWG2, Prostate Cancer Clinical Trials Working Group 2; PD, pharmacodynamics; PK, pharmacokinetics;
PRLR, prolactin receptor; RDE, recommended dose for expansion.

Supplemental Table 2. Most common AEs ($15% for all grades or$5% for grade 3/4 in all patients) regardless of study

drug relationship

Adverse event

LFA102 dose (mg/kg)

3 n5 3 10 n5 3 20 n5 7 40 n5 8 60 n5 52 All N5 73

All
grades

Grade
3/4

All
grades

Grade
3/4

All
grades

Grade
3/4

All
grades

Grade
3/4

All
grades

Grade
3/4

All
grades

Grade
3/4

Total AEs 3 (100) 1(33) 3 (100) 2 (67) 7 (100) 3 (43) 8 (100) 6 (75) 50 (96) 25 (48) 71 (97) 37 (51)

Fatigue 1 (33) 0 1 (33) 0 2 (29) 0 4 (50) 1 (13) 24 (46) 5 (10) 32 (44) 6 (8)

Nausea 1 (33) 0 2 (67) 0 2 (29) 1 (14) 3 (38) 0 16 (31) 0 24 (33) 1 (1)

Constipation 1 (33) 0 0 0 1 (14) 0 1 (13) 0 12 (23) 1 (2) 15 (21) 1 (1)

Decreased appetite 0 0 1 (33) 0 2 (29) 0 2 (25) 0 10 (19) 3 (6) 15 (21) 3 (4)

Vomiting 0 0 1 (33) 0 3 (43) 0 0 0 11 (21) 0 15 (21) 0

Pain in extremity 2 (67) 0 1 (33) 0 0 0 1 (13) 0 9 (17) 1 (2) 13 (18) 1 (1)

Anemia 0 0 0 0 1 (14) 0 2 (25) 0 9 (17) 2 (4) 12 (16) 2 (3)

Increased AST 0 0 0 0 1 (14) 1 (14) 2 (25) 1 (13) 8 (15) 2 (4) 11 (15) 4 (6)

Asthenia 0 0 0 0 2 (29) 1 (14) 1 (13) 1 (13) 7 (14) 3 (6) 10 (14) 5 (7)

Hypophosphatemia 0 0 1 (33) 1 (33) 0 0 1 (13) 1 (13) 4 (8) 2 (4) 6 (8) 4 (6)

Data given as no. (%)
Abbreviations: AE, adverse event; AST, aspartate aminotransferase.
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Click here to access other published clinical trials.

Supplemental Table 3. Safety, tolerability, dose changes, and

exposure to LFA102

Event No. (%)

Grade 3/4 AEs suspected to be related to
study treatment

Decreased blood phosphorus 1 (1)

Increased serum lipase 1 (1)

Decreased blood lymphocyte count 1 (1)

LFA102 dose changes

Discontinued because of AEs 5 (7)

Adjustments or interruptions because of AEs 4 (6)

Delay because of AE/scheduling conflict 3 (4)

$1 change 4 (6)

Deatha 4 (6)

Median (range) exposure to LFA102, weeks 12 (1–48)
aRegarded as not related to LFA102 treatment.
Abbreviation: AE, adverse event.

Supplemental Table 4. Best overall response to LFA102 treatment

LFA102 dose (mg/kg)

Response 3 n5 3 10 n5 3 20 n5 7 40 n5 8 60 n5 52 All N5 73

Complete response 0 0 0 0 0 0

Partial response 0 0 0 0 0 0

Stable disease 1 1 1 0 10 13

Progressive disease 1 1 5 4 30 41

Unknown/NCRNPD 1 1 1 4 12 19

Based on investigator-reported results.
Abbreviation: NCRNPD, noncompleted response, nonprogressive disease.
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