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Introduction
Gastroenteropancreatic neuroendocrine neoplasms (GEP-
NENs) are heterogeneous neoplasms originating from neu-
roendocrine secretory cells of the gastroenteropancreatic 
system. Their incidence has risen in the last decade from 1.9 
cases per 100 000 to 6.8 cases per 100 000 in the United States. 
They are classified according to their histological differentia-
tion into well-differentiated neuroendocrine tumors (NETs) 
that are divided into 3 grades based on their proliferative activ-
ity, and poorly differentiated neuroendocrine carcinomas 
(NECs) that are, by definition, high grade.1 Despite the sig-
nificant increase in incidence, there has only been a modest 
improvement in therapeutic outcome. This is especially the 
case for the high-grade well-differentiated and the poorly dif-
ferentiated subgroups. Resistance to conventional therapies is 
attributed to various mechanisms including, but not limited to, 
epigenetic modification, protein expression alteration, somato-
statin receptor (SSTR) internalization/phosphorylation, and 
mutations at drug binding sites.2 One example of an emerging 
novel therapy for several cancers is bispecific antibodies 
(BsAbs). BsAbs are antibodies with 2 binding sites that target 
either 2 different antigens or 2 different epitopes on the same 
antigen, which leads to an increased therapeutic effect over 
monoclonal antibodies that have a single target. They have 
variable mechanisms of action, including connecting immune 
cells to the tumor cells. BsAbs additionally target different 
tumor antigens and are able to block dual signaling pathways 
leading to cytotoxicity.3

First described by Nisonoff and co-workers more than 
50 years ago,4 BsAbs can be divided based on their function 
into BsAbs that act directly on their targets by neutralizing/
activating them, and BsAbs that target specificity to deliver a 
therapeutically active moiety, such as a toxin. BsAbs tend to 
be either “IgG-like,” large molecules containing an Fc region 
and its related effector function while resembling conven-
tional antibodies and having a longer serum half-life, or “non-
IgG-like,” lacking the Fc region as, smaller molecules that 
exhibit enhanced tissue penetration but a shorter half-life. 
Over 100 BsAb formats have been developed into technology 
platforms and are in clinical use to treat multiple hematologi-
cal and solid tumors.5,6

This review article will summarize the current advances and 
discuss future directions for the role of BsAbs in management 
of GEP-NENs (Table 1).

Current Bispecific Antibodies in GEP-NETS
Tidutamab (XmAb18087) (SSTR2 × CD3)

The majority of well-differentiated GEP-NETs express 
SSTRs predominantly SSTR2, which is the target of multiple 
therapies, specifically somatostatin analogues (SSAs) and pep-
tide receptor radionuclide therapy (PRRT).7-9 Tidutamab is 
an example of an anti-SSTR2 × anti-CD3 bispecific antibody 
that contains both an SSTR2 binding domain and a T-cell 
binding domain (CD3) (Figure 1).10 It was strategically 
designed to apply the efficacy of T-cell immunotherapy in 
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SSTR2-expressing malignancies. Preclinical studies demon-
strated significant T-cell activation and killing of SSTR2-
expressing cancer cells in vitro and induced anti-tumor activity 
in human PBMC-engrafted mice in vivo.11 These results led 
to the development of a phase I clinical trial to evaluate the 
safety and tolerability of Tidutamab in patients with advanced, 
well-differentiated NETs. The study included patients with 
locally advanced or metastatic grade 1 or 2 NETs of different 
origins (pancreatic, GI, lung, or undetermined origin) that had 
progressed on at least 2 lines of therapies. Forty-two patients 
were enrolled in the trial; 41 of those received Tidutamab. The 
majority of patients were grade 2 (57.9%) and pancreas was 
the most common primary tumor (46.3%) followed by midgut 
tumors (22.0%) and lung NETs (19.5%). It is important to 
note that most of the patients had progressed on SSAs (41.5%) 
and PRRT (50%). Preliminary results reported that among 41 
of the subjects, there was a median progression-free survival of 
8.2 months (95% CI 2.7, 14.3) with estimated median overall 
survival (OS) of 15.5 months and 12-month OS rate of 77%. 
The best response was stable disease (SD; 26.8%) with no 
complete or partial responses observed. Interestingly, higher 
PD-L1 expression was associated with shorter survival time 
on the study. The most common reason for discontinuing 
treatment was disease progression (n = 17), followed by toxicity 
(n = 13), withdrawn consent (n = 7), physician decision (n = 1), 

loss to follow-up (n = 1), or another undisclosed reason (n = 1). 
Regarding safety profile, 65.9% of patients experienced at least 
1 adverse effect (AE). The most frequent grade 3 or 4 treat-
ment-related AE included lymphopenia (29.0%), transamini-
tis (19.5%), nausea and vomiting (17.1%), diarrhea (9.8%), 
anemia (7.3%), fatigue (7.3%), esophageal dysmotility (7.3%), 
neutropenia (4.9%), and cytokine release syndrome (CRS; 
4.9%). No treatment-related deaths were observed.12 Given 
the modest clinical benefit of Tidutamab with no radiological 
response and limited progression-free survival (PFS) com-
pared with other targeted therapies, there is no further devel-
opment currently for refractory GEP-NETS.

PEN 221 (SSTR2 × DM1)

Another promising targeted SSTR2-mediated drug for 
SSTR2-expressing tumors is PEN-221. As an antibody drug 
conjugate (ADC), PEN-221 combines an SSTR2 agonist 
molecule with a cytotoxic payload DM1 which is the microtu-
bule targeting agent maytansinoid emtansine (Figure 2).13 
PEN-221 selectively binds with high affinity to SSTR2 result-
ing in the accumulation of the cytotoxic DM1, leading to cell 
cycle arrest and apoptosis.14 Preclinical data showed complete 
regression in multiple SSTR2 xenograft mouse models. A 
phase I clinical trial using PEN-221 in 23 patients with NETs 

Table 1.  Current bispecific antibodies in management of GEP-NENs.

Bispecific AB Target Clinical trial phase Primary outcome Most common SE

Tidutamab 
(XmAb18087)
(NCT03411915)

SSTR2 and CD3 Phase I •  mPFS 8.2 months
• � estimated mOS 

15.5 months
• � 12-month OS rate of 

77%.

Lymphopenia, 
transaminitis, nausea and 
vomiting, diarrhea, 
anemia, fatigue, 
esophageal dysmotility, 
neutropenia and cytokine 
release syndrome.

PEN 221
(NCT02936323)

SSTR2 and 
antimicrotubule 
(DM1)

Phase I • � MTD 18 mg every 
3 weeks

Fatigue, nausea, 
diarrhea, vomiting, 
abdominal pain and 
anorexia.

  Phase IIA •  CBR = 88.5%
•  mPFS 9 months

Nausea, fatigue, 
diarrhea, decreased 
appetite, peripheral 
neuropathy, infusion 
reaction, AST and ALT 
increase, and anemia.

BI 764532
(NCT04429087)

DLL3 and CD3 Phase I •  MTD and PK
•  Safety
•  Tolerability
•  Efficacy

Still ongoing

HPN 328
(NCT04471727)

DLL3 and CD2 
and human 
serum albumin

Phase I/IIA •  Safety
•  Tolerability
•  MTD
•  PK and PD

Still ongoing

PT217
(NCT05652686)

DLL3 and CD47 Phase I •  Safety
•  Tolerability
•  PK
•  Efficacy

Still ongoing
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and SCLC,13 demonstrated that PEN-221 was well tolerated 
with evidence of antitumor activity, and the maximum toler-
ated dose (MTD) was established at 18 mg every 3 weeks. 3 
patients with gastrointestinal or pancreatic NETs had PR, 
while 11 patients had SD at 9 weeks, with 8 sustaining for 18 
to 45 weeks. The most frequent adverse events were fatigue 
(48%), nausea (48%), diarrhea (44%), vomiting (26%), abdomi-
nal pain (26%), and anorexia (22%).A Phase IIA expansion 
cohort tested PEN-221 in patients with advanced SSTR2-
positive midgut NETs, pNETs, and SCLC. Thirty-two 
patients (25 PRRT naïve patients; 7 PRRT-treated recurrent 
patients) were enrolled between January 2018 and June 2020. 
The regimen for MTD was changed from 18 mg (in the first 9 
patients) to 8.8 mg/m2 in the remainder of the patients. 
Achieving more uniform exposures and reducing toxicity in 
patients with lower body-surface-area (BSA), the results 
recorded that PEN-221 was well tolerated in all patients given 
the dose of 8.8 mg/m2. Of the 26 patients that were evaluable 
for response, 23 (88.5%) had SD reported as their best response. 
This presented a clinical benefit rate (CBR) of 88.5% (CI 
69.8%-97.6%) with no patients having CR or PR. As for target 
lesions, shrinkage was observed in 10 (38%) patients. Median 
progression-free survival (mPFS) for this cohort was 9 months 
(CI 5-16.5 months). As for the most frequent treatment-
related adverse events, they were recorded as nausea (50%), 
fatigue (47%), diarrhea (47%), decreased appetite (47%), 
peripheral neuropathy (34%), infusion reaction (31%), aspar-
tate transaminase (AST) and alanine transaminase (ALT) 
increase (28% and 22%), and anemia (25%). Only 11 (34%) of 
these events were ⩾ grade 3. The study overall concluded that 
PEN-221 was well tolerated and demonstrated efficacy at 
8.8 mg/m2q 3 weeks and therefore a randomized trial of PEN-
221 in GI midgut NET patients is currently in 
development.15

Current Bispecific Antibodies in NECs
BI 764532 (DLL3 × CD3)

Delta-like ligand 3 (DLL3) is a type I transmembrane protein 
and a Notch receptor ligand. It plays an important role in the 
regulation of the Notch signaling pathway that impacts tumor 
growth, migration, and invasion.16 It is diffusely expressed on 
the cell surface of small cell lung cancer (SCLC) and other 
NECs.17-19 Previous results demonstrated it to be a valuable 
histological marker for the diagnosis of poorly differentiated 
NECs and distinguishes them from high-grade well-differen-
tiated NETs.20 Preclinical data showed that significant growth 
inhibition through the induction of intrinsic apoptosis was 
associated with DLL3 gene silencing.21 Therefore, the high 
percentage of DLL3 expression in NEC highlighted it as a 
potential target for this subgroup of aggressive tumors. BI 
764532 is a bispecific DLL3/CD3 IgG-like T-cell engager 

Figure 1.  Mechanism of action for tidutamab.10 (A) Tidutamab composed 

of an anti-SSTR2 on tumor cell and anti-CD3 found on T-cells. (B) When 

activated, SSTR and CD3 trigger T-cell-mediated cytotoxicity.
Source: Adapted from Vellani et al.10 This article is an open access article 
distributed under the terms and conditions of the Creative Commons Attribution 
(CC BY) license (https://creativecommons.org/licenses/by/4.0/).

Figure 2.  PEN-221 somatostatin analog (SSA)-DM1 conjugate structure.
PEN-221 composed of a somatostatin receptor 2 (SSTR2) agonist octreotide 
amide linked to the microtubule agent DM1 through a disulfide bond. On binding, 
PEN-221 selectively targeting the SSTR2, resulting in the accumulation of the 
DM1 payload in tumor cells followed by cell cycle arrest and apoptosis.

https://creativecommons.org/licenses/by/4.0/
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(TcE) which encourages concomitant binding to DLL3 on 
tumor cells and CD3 on T-cells leading to T-cell mediated 
antitumor cytolytic activity (Figure 3).22 In preclinical studies, 
it achieved T-cell activation and lysis of DLL3-positive SCLC 
tumor cells In addition, in vivo studies conducted in a human 
T-cell engrafted xenograft model, the DLL3/CD3 bispecific 
Abs lead to an increase in T-cells infiltration into the tumor 
tissue, causing apoptosis of the tumor cells and complete tumor 
regression.23 The first in human phase I study of BI 764532 
monotherapy in patients with DLL3-positive SCLC and 
NECs (NCT04429087) was recently completed.22 The results 
presented at the 2023 ASCO Annual meeting showed that BI 
764532 at dose of 90 μg/kg elicited a partial response in 25% of 
the overall population (n = 71), and 19% of extrapulmonary 
NECs (n = 27). The median duration of response (DOR) has 
not been reached, with a disease control rate of 52% for all 
patients given a dose of 90 μg/kg or more. Dose limiting toxici-
ties were reversible and occurred in only 5 of 107 patients 
treated on the study at all dose levels. Grade 3/4 CRS occurred 
in 2 patients; grade 3 confusional state and a grade 3 nervous 
system disorder occurred in 1 patient each. These results dem-
onstrated that BI 764532 at dose of 90 μg/kg were well toler-
ated and was associated with durable responses in EP-NEC.

HPN 328 (DLL3 × CD3)

Another tri-specific, half-life extended DLL3-targeted T-cell 
engager is HPN 328 (Figure 4).24 HPN 328 contains 3 impor-
tant binding domains: anti-DLL3 for target engagement, anti-
CD3 for T-cell engagement, and anti-albumin for half-life 
extension.6 It demonstrates a cellular cytotoxicity against 

DLL3-expressing SCLC and extra-pulmonary-NEC. A phase 
I/IIA clinical trial (NCT04471727) that is currently testing 
HPN 328 for relapsed or refractory SCLC patients and any 
DLL3-expressing NECs has had astonishing preliminary 
results.25 In 16 patients receiving an 8 dose-escalation, HPN328 
was well tolerated and clinically active without grade 3 CRS, 

Figure 3.  Structure and mechanism of action of BI 764532.22

BI 764532 bispecific antibody targeting CD3 on T-cells and DLL3 on tumor cells leading to activated T-cells and transforming a cold tumor to an inflamed (hot) tumor, 
leading to T-cell-mediated antitumor cytolytic activity.
Source: Adapted from Wermke et al.22 This article is an open access article distributed under the terms and conditions of the Creative Commons Corporation (“Creative 
Commons”): https://creativecommons.org/licenses/by-nc-nd/4.0/.

Figure 4.  Mechanism of action for HPN328.
HPN 328 (tri-specific T-cell engager) binds to CD3 on the T-cell as well as DLL3 
on tumor cell and the third target, human serum albumin, allowing for prolonged 
half-life. It is designed to recruit a patient’s own immune T-cells to kill DLL3 
positive tumor cells.

https://creativecommons.org/licenses/by-nc-nd/4.0/
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dose-limiting toxicities, or adverse events that would lead to 
discontinuation of the drug. Seven of 18 patients (39%) had 
any decrease in sum of target lesion diameters (5 SCLC, 1 
extra-pulmonary-NEC, and 1 thymic atypical carcinoid). One 
patient with SCLC had partial response, 3/11 (27%) SCLC 
patients across all doses had > 30% decrease in sum of target 
lesion diameters, and 6 of 18 (33%) patients with best overall 
response of SD (4 SCLC, 1 extra-pulmonary-NEC, 1 thymic 
atypical carcinoid). The study is still ongoing and waiting for 
the final updated data.

PT217 (DLL3 × CD47)

PT217 is a BsAb that targets DLL3 and CD47 in patients with 
SCLC and other NECs (Figure 5).26,27 CD47 is a membrane 
protein that is widely distributed on the surface of various cells, 
including tumor cells. It acts as a signal indicating a message 
equivalent to “do not eat me,” acting as an inhibitor of phagocy-
tosis through ligation of signal-regulatory protein alpha 
(SIRPα) expressed on phagocytes. Significantly, this leads to 
tyrosine phosphatase activation and inhibition of myosin accu-
mulation at the submembrane assembly site of the phagocytic 
synapse. Therefore, inhibiting the expression of CD47 mole-
cules in tumor cells, or even blocking the pathway between 
CD47 and SIRPα, can reactivate the phagocytosis of tumor 
cells by macrophages. PT217 targets both CD47 and DLL3 
which is overexpressed in SCLC cells and NEC.28 This blocks 
the interaction between CD47 and SIRPα and mediates poten-
tial antibody-dependent cytotoxicity of NK cells against tumor 
cells. Preclinical studies showed that PT 217 had an increased 
total selective binding when compared with anti-DLL3 

monoclonal antibodies. In addition, results showed that PT217 
stimulated antibody-dependent cellular phagocytosis of tumor 
cells by macrophages.26 Currently, there is an ongoing phase I 
clinical trial (NCT05652686) to test the safety, tolerability, 
pharmacokinetics (PK), and preliminary efficacy of PT217 in 
patients with advanced refractory DLL3-expressing (SCLC), 
large-cell neuroendocrine cancer (LCNEC), neuroendocrine 
prostate cancer (NEPC), and gastroenteropancreatic neuroen-
docrine carcinoma (GEP-NEC) that have progressed after all 
available standard therapy.

Conclusions
Bispecific antibodies are an emerging modality for manage-
ment of GEP-NENs including both well-differentiated NETs 
and high-grade NECs. The current early data regarding their 
tolerability, efficacy, and outcome are promising. Multiple 
BsAbs are in different phases of clinical trials but further stud-
ies are required to establish their long-term outcomes and rel-
evant adverse events. Further phase II and III clinical trials are 
needed to reach better results for their implication and sequenc-
ing in the management of GEP-NENs.

Author Contributions
Mai Elhawi: Writing the manuscript; Marcus Trybula: Edit 
the manuscript and the figures; Sylvia L Asa: editing the man-
uscript; Mohamed Elshawy: Writing the manuscript; Sakti 
Chakrabarti: Editing the manuscript; Eva Selfridge: Editing 
the manuscript; Amr Mohamed: Overview, writing and edit-
ing the manuscript.

Data Availability Statement
Data sharing not applicable to this article as no datasets were 
generated or analyzed during the current study.

ORCID iD
Amr Mohamed  https://orcid.org/0000-0002-6962-3535

References
	 1.	 Rindi G, Klimstra DS, Abedi-Ardekani B, et al. A common classification 

framework for neuroendocrine neoplasms: an International Agency for Research 
on Cancer (IARC) and World Health Organization (WHO) expert consensus 
proposal. Mod Pathol. 2018;31:1770-1786.

	 2.	 McClellan K, Chen EY, Kardosh A, et al. Therapy resistant gastroenteropancre-
atic neuroendocrine tumors. Cancers. 2022;14:4769.

	 3.	 Ma J, Mo Y, Tang M, et al. Bispecific antibodies: from research to clinical appli-
cation. Front Immunol. 2021;12:626616.

	 4.	 Nisonoff A, Wissler FC, Lipman LN. Properties of the major component of a 
peptic digest of rabbit antibody. Science. 1960;132:1770-1771.

	 5.	 Krishnamurthy A, Jimeno A. Bispecific antibodies for cancer therapy: a review. 
Pharmacol Ther. 2018;185:122-134.

	 6.	 Elshiaty M, Schindler H, Christopoulos P. Principles and current clinical land-
scape of multispecific antibodies against cancer. Int J Mol Sci. 2021;22:5632.

	 7.	 Rinke A, Müller HH, Schade-Brittinger C, et al. Placebo-controlled, double-
blind, prospective, randomized study on the effect of octreotide LAR in the con-
trol of tumor growth in patients with metastatic neuroendocrine midgut tumors: 
a report from the PROMID study group. J Clin Oncol. 2009;27:4656-4663.

	 8.	 Caplin ME, Pavel M, Ćwikła JB, et al. Lanreotide in metastatic enteropancre-
atic neuroendocrine tumors. N Engl J Med. 2014;371:224-233.

	 9.	 Strosberg JR, Caplin ME, Kunz PL, et al. 177Lu-Dotatate plus long-acting 
octreotide versus highdose long-acting octreotide in patients with midgut 

Figure 5.  Mechanism of action for PT 217.
PT 217 is illustrated in the type 1 BsAb, targeted to CD47 (blue) and other tumor-
associated antigens, DLL3 in case of NENs (green). PT217 targeting both DLL3 
and CD47 expressed on the surface of tumor cells lead to killing of these tumor 
cells via both the ADCP activity of macrophages and ADCC activity of NK cells.

https://orcid.org/0000-0002-6962-3535


6	 Clinical Medicine Insights: Oncology ﻿

neuroendocrine tumours (NETTER-1): final overall survival and long-term 
safety results from an open-label, randomised, controlled, phase 3 trial. Lancet 
Oncol. 2021;22:1752-1763.

	10.	 Vellani SD, Nigro A, Varatharajan S, Dworkin LD, Creeden JF. Emerging 
immunotherapeutic and diagnostic modalities in carcinoid tumors. Molecules. 
2023;28:2047.

	11.	 Lee SH, Chu SY, Rashid R, et al. Abstract 3633: anti-SSTR2 × anti-CD3 
bispecific antibody induces potent killing of human tumor cells in vitro and 
in mice, and stimulates target-dependent T cell activation in monkeys: a 
potential immunotherapy for neuroendocrine tumors. Cancer Res. 
2017;77:3633.

	12.	 El-Rayes BF, Hendifar AE, Pant S, et al. Safety, pharmacodynamic, and antitu-
mor activity of tidutamab, an SSTR2 x CD3 bispecific antibody, in subjects with 
advanced neuroendocrine tumors. Published 2021. https://investors.xencor.
com/static-files/9a275d3c-a28b-427b-8894-792b8668138c

	13.	 Johnson ML, Meyer T, Halperin DM, et al. First in human phase 1/2a study 
of PEN-221 somatostatin analog (SSA)-DM1 conjugate for patients (PTS) 
with advanced neuroendocrine tumor (NET) or small cell lung cancer 
(SCLC): phase 1 results. 2018 ASCO meeting abstract 4097. J Clin Oncol. 
2018;36:4097.

	14.	 White BH, Whalen K, Kriksciukaite K, et al. Discovery of an SSTR2-targeting 
maytansinoid conjugate (PEN-221) with potent activity in vitro and in vivo. J 
Med Chem. 2019;62:2708-2719.

	15.	 Kriksciukaite K, Mei L, Bilodeau M, Bloss J, Kulke MH. The safety and efficacy 
of PEN-221 somatostatin analog (SSA)-DM1 conjugate in patients (Pts) with 
advanced GI mid-gut neuroendocrine tumor (NET): phase 2 results. J Clin 
Oncol. 2021;39:4110-4110.

	16.	 Yao J, Bergsland E, Aggarwal R, et al. DLL3 as an emerging target for the treat-
ment of neuroendocrine neoplasms. Oncologist. 2022;27:940-951.

	17.	 Alì G, Di Stefano I, Poma AM, et al. Prevalence of delta-like protein 3 in a con-
secutive series of surgically resected lung neuroendocrine neoplasms. Front 
Oncol. 2021;11:729765.

	18.	 Tanaka K, Isse K, Fujihira T, et al. Prevalence of delta-like protein 3 expression 
in patients with small cell lung cancer. Lung Cancer. 2018;115:116-120.

	19.	 Rojo F, Corassa M, Mavroudis D, et al. International real-world study of 
DLL3 expression in patients with small cell lung cancer. Lung Cancer. 
2020;147:237-243.

	20.	 Liverani C, Bongiovanni A, Mercatali L, et al. Diagnostic and predictive role of 
DLL3 expression in gastroenteropancreatic neuroendocrine neoplasms. Endocr 
Pathol. 2021;32:309-317.

	21.	 Matsuo K, Taniguchi K, Hamamoto H, et al. Delta-like 3 localizes to neuroen-
docrine cells and plays a pivotal role in gastrointestinal neuroendocrine malig-
nancy. Cancer Sci. 2019;110:3122-3131.

	22.	 Wermke M, Felip E, Gambardella V, et al. Phase I trial of the DLL3/CD3 
bispecific T-cell engager BI 764532 in DLL3-positive small-cell lung cancer and 
neuroendocrine carcinomas. Future Oncol. 2022;18:2639-2649.

	23.	 Hipp S, Voynov V, Drobits-Handl B, et al. A bispecific DLL3/CD3 IgG-Like 
T-cell engaging antibody induces antitumor responses in small cell lung cancer. 
Clin Cancer Res. 2020;26:5258-5268.

	24.	 Roudsev E. Harpoon therapeutics: a well undervalued tri-specific oncology 
player. Published 2022. https://seekingalpha.com/article/4538357-harpoon- 
therapeutics-stock-well-undervalued-tri-specific-oncology-player

	25.	 Johnson ML, Dy GK, Mamdani H, et al. Interim results of an ongoing phase 
1/2a study of HPN328, a tri-specific, half-life extended, DLL3-targeting, T-cell 
engager, in patients with small cell lung cancer and other neuroendocrine can-
cers. J Clin Oncol. 2022;40:8566-8566.

	26.	 Liu M, Liu L, Song Y, Li W, Xu L. Targeting macrophages: a novel treatment 
strategy in solid tumors. J Transl Med. 2022;20:586. http://www.ncbi.nlm.nih.
gov/pubmed/36510315

	27.	 Qu T, Li B, Wang Y. Targeting CD47/SIRPα as a therapeutic strategy, where we 
are and where we are headed. Biomark Res. 2022;10:20.

	28.	 Chao MP, Weissman IL, Majeti R. The CD47-SIRPα pathway in cancer 
immune evasion and potential therapeutic implications. Curr Opin Immunol. 
2012;24:225-232.

https://investors.xencor.com/static-files/9a275d3c-a28b-427b-8894-792b8668138c
https://investors.xencor.com/static-files/9a275d3c-a28b-427b-8894-792b8668138c
https://seekingalpha.com/article/4538357-harpoon-therapeutics-stock-well-undervalued-tri-specific-oncology-player
https://seekingalpha.com/article/4538357-harpoon-therapeutics-stock-well-undervalued-tri-specific-oncology-player
http://www.ncbi.nlm.nih.gov/pubmed/36510315
http://www.ncbi.nlm.nih.gov/pubmed/36510315

