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Gastric cancer (GC) is a highly fatal malignant tumor in the world. Most of the patients are in an unresectable
state when they have symptoms. Systemic treatment is the primary treatment for advanced patients. Among
them, the Human epidermal growth factor receptor 2 (HER2) is an important therapeutic target. With the
continuous optimization of chemotherapeutic drugs and chemotherapy regimens, the prognosis of some HER2-
positive GC patients has been greatly improved. However, the needs of GC patients with a low level of HER2
expression still need to be met. Several targeted drugs against human epidermal growth factor receptor 2
emerged in recent years, including Antibody-drug Conjugates (ADC), novel humanized anti-HER2 monoclonal
antibodies, and Tyrosine kinase inhibitors (TKI). As an important breakthrough in treating HER2-positive GC,
ADC became one of the fastest-growing anti-tumor drugs. Some drugs also showed an anti-tumor effect on GC
with low expression of HER2. It may also be the key to the treatment of low expression of HER2 GC in the future.
This article mainly reviews several promising ADC drugs for the treatment of HER2 low-expression GC and

related trials.

Introduction

GC is one of the most important cancers worldwide. It has the fifth-
highest morbidity and the fourth-highest mortality globally [1]. Early
GC has a good prognosis. However, most patients are in the advanced or
metastatic stage when diagnosed with GC. With the continuous opti-
mization of chemotherapy drugs and chemotherapy regimens, the sur-
vival time of patients with advanced GC has been significantly
prolonged. The median overall survival time (mOS) barely exceeds a
year, and it is only 10-12 months. The 5-year survival rate is even worse;
only 32% of patients will survive over five years [2]. For patients who
have lost the opportunity of surgery, non-operative treatment is an
efficient way to prolong life. HER2-positive GC accounts for about 20%
of human GC cases and about 11% of advanced GC cases [3-5].
Anit-HER2 ADC is an increasingly promising therapy for HER2-positive
cancer.

As one of the fastest-growing antineoplastic drugs, the studies of ADC
were the breakthroughs in the tumor treatment area, especially for
HER2-positive GC treatment. Whereas ADC is hopeful for HER2-positive
GG, there is still a lack of targeted therapy for low expression of HER2,

which accounts for the most advanced GC. Clinical treatment of ADC can
effectively treat homogeneous and high-expression HER2-positive GC.
However, the performance of ADC with low expression of HER2 is not
always satisfactory. In recent years, people have paid more attention to
the low HER2 expression of GC, looking forward to developing new
antineoplastic drugs.

HER2-low expressing gastric cancer

The human epidermal growth factor receptor (HER) family is
composed of four members, including EGFR (HER1 or ErbB1), HER2
(ERBB2), and HER3 (ERBB3) and HER4 (ERBB4). It plays a central role
in regulating cell proliferation, survival, differentiation, and migration
[6]. The overexpression of the HER family is considered to be associated
with many types of tumors. Each member contains an extracellular
domain (consisting of four subdomains), a single transmembrane helix,
and an intracellular kinase domain that interacts with signal molecules
[7,8]. They become active through iso-or ectopic dimerization promoted
by ligand binding [9-11]. HER2 is always in the "open" conformation of
ligand binding. It is the only hybrid member in the family that can bind
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to any other family member dimer [12]. HER2 is a protooncogene
located on chromosome 17 that encodes a 185-kDa transmembrane
protein [13]. Dimerization leads to the phosphorylation of tyrosine
residues in the intracellular protein kinase domain, which initiates a
variety of signal pathways, leading to cell division, proliferation, dif-
ferentiation, and anti-apoptosis signals [8], resulting in the invasive
growth of tumors. The activation of HER2 is involved in about 1/5 of
human GC cases [3,4]. It is a unique subgroup of overexpression of
HER2 receptors and can be used as a target for targeted therapy of HER2
[5]. In recent years, with the research and development of tumor mo-
lecular biology, it has been found that the positive expression of the
HER2 receptor is associated with the poor prognosis of GC [3]. It is
considered a new biomarker diagnostic factor and the preferred target
for cancer therapy, bringing tumor treatment into a new era [13-16].
Inhibiting HER2 activity with monoclonal antibodies, ADC, or small
molecular kinase inhibitors are common methods for the treatment of
HER2-positive GC. Although these treatments targeting HER2 improve
overall survival, they might be ineffective in some cases. In most cases,
the expression level of HER2 was low [7]. According to the clinical
guidelines, the HER2 status is mainly assessed by using a combination of
immunohistochemistry (IHC, to evaluate HER2 protein expression
levels) and gene amplification using fluorescence in situ hybridization
(FISH,to detect the mutation status of the HER2 gene) or another in situ
hybridization (ISH, to assess HER2 gene status) [17,18]. Patients are
HER2-negative if the IHC score is 0 or 14, HER2-equivocal if the score is
2+, and HER2- positive if the score is 3+. The HER2 status of patients
with HER2-equivocal IHC scores should be additionally examined by
FISH or other ISH methods. FISH-positive/ISH-positive and
FISH-negative/ISH-negative tumors are then classified as HER2-positive
and -negative, respectively. Patients are HER2-high if IHC3+ or
IHC2+/ISH+, HER2-low if IHC 1+ or IHC 2+/ISH-. According to the
literature and previous studies, the proportion of low expression of
HER2 (IHC2+/FISH-) was more than 40%-60% of GC patients;
although the level of HER2 was higher than normal tissues, these pa-
tients did not meet the currently available treatment conditions [19].
Trastuzumab was approved more than 20 years ago, which led to sub-
stantial progress in targeted therapy for HER2 [20,21]. However, there
are no treatments specifically for HER2-low gastric cancer, and effective
therapies are needed.

In recent years, some studies have reported the anti-tumor effect of
new ADC-targeted anti-HER2 drugs on HER2-positive GC, and some of
them also showed anti-tumor effects on GC with low expression of
HER2.

Anti-HER2 antibody-drug conjugate

ADC is a targeted drug based on macromolecules, mainly composed
of three parts: a targeting agent, a linker, and a payload. The primary
function of the antibody part is to selectively bind antigens on the target
cells, thus concentrating cytotoxins on the tumor site. The antibody
triggers the effective internalization of the antibody-antigen complex by
selectively binding to the target antigen to exert its anti-tumor effect
[22]. Linkers commonly include breakable linkers and unbreakable
linkers. The function of linkers is coupling toxins to antibodies, main-
taining the stability of drugs, and avoiding off-target toxicity. At the
same time, after effectively internalized, cytotoxic drugs should release
cytotoxic drugs quickly to kill tumor cells [23]. Payload is the critical
component of ADC that mediates the anti-tumor effect and impacts vital
cellular processes to kill tumor cells [24]. Typically, ADCs release pay-
loads in a biologically active form intracellularly after lysosomal
degradation [25]. The payloads used for ADCs mainly include micro-
tubule inhibitors and DNA damaging drugs. Microtubule inhibitors
destroy microtubule assembly during mitosis; thus, it has relative
selectivity for rapidly proliferating tumor cells. DNA damaging drugs
play a cytotoxic role through nucleic acid chain breakage, alkylation, or
cross-linking induced by DNA double helix grooves; thereby inhibiting
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tumor cell proliferation [26,27]. In addition, other types of cytotoxic
drugs, such as RNA polymerase inhibitors and RNA splice inhibitors, are
still under development. ADCs use the targeting of antibodies to spe-
cifically recognize antigens on the surface of target cells, enter cells
through endocytosis mediated by grid protein, and release cytotoxic
drugs through cleavage or enzymolysis to kill target cells (Fig. 1). Due to
ADCs’ unique composition, their drug design, pharmacokinetics, phar-
macodynamics, efficacy, adverse reactions, and drug resistance mech-
anism are different from other medications. ADCs showed great
potential in anti-tumor therapy and attracted wide attention, even
becoming the hot spot of great research.

On the one hand, with the continuous optimization of HER2 tar-
geting ADCs, some HER2-positive GC patients have benefited from it. Up
to October 2022, the Food and Drug Administration (FDA) of the United
States approved listing two anti-HER2 targeted ADCs. In addition, three
anti-HER2 targeted ADCs were on the market (Table 1) worldwide. At
the same time, many HER2-targeted ADCs are in clinical trials (Table 2),
and some showed potential for treating GC with low HER2 expression,
which will be further expanded below.

Trastuzumab deruxtecan

Trastuzumab deruxtecan (T-Dxd, or DS-820la) is a second-
generation ADC developed to overcome the GC-specific challenges for
HER2 targeted therapy. It is composed of trastuzumab, a restriction
endonuclease linker, and a new DNA topoisomerase I inhibitor (Drute-
can). Trastuzumab modulates the expression of topoisomerase I in
extracellular vesicles released by HER2-positive cancer cells. The com-
bination of topoisomerase inhibitor DXd with trastuzumab shows a
potential anti-tumor effect [28]. On this basis, the bystander effect of
T-DXd can further kill nearby cancer cells to enhance the killing effect of
tumors. Its high drug-to-antibody ratio (about 8) and short half-life
ensure that the DXd payload is effectively delivered to the cells
expressing HER2. This advantage increases the cytotoxic effect while
minimizing systemic exposure to limit off-target toxicity in normal cells
[29]. In addition, the payload has high membrane permeability, which
allows a cytotoxic effect on tumor cells close to the target cells,
regardless of their HER2 expression levels.

In the study of the patient-derived xenograft (PDX) model, T-DXd
exhibited a great potential to inhibit the growth of low expression of
HER2 and trastuzumab- or trastuzumab emtansine (T-DM1)-insensitive
HER2-positive cancer cells [28-30]. These preclinical studies showed
that T-DXd had good activity and a significant anti-tumor effect in cells
with low expression of HER2. These characteristics allow targeting tu-
mors with the heterogeneous expression of HER2. The expression level
of HER2 in tumors has been proven to affect the efficacy of T-DXd.
Further studies had shown that the effective rate of patients with HER2
(IHC3+) in GC was higher than that of patients with HER2 (IHC2+ and
ISH+) low expression, with a respective objective response of 58% and
29% [31]. However, due to the small sample size of this study, concrete
conclusions cannot be drawn. So far, no data shows why this happens
[32].

DISTY-Gastric01(ClinicalTrials.gov identifier: NCT03329690) was a
multicenter, open-label, multi-cohort phase II clinical study to evaluate
the efficacy and safety of DS-8201 as a third-line and posterior-line
treatment for HER2-positive gastric or gastroesophageal junction can-
cer patients. Forty-five patients diagnosed with gastric/GEJ adenocar-
cinoma confirmed by central laboratory testing and had not received
anti-HER2 therapy are involved in the study. Twenty-one of them are
categorized into cohort 1 (IHC 2+/ISH), and the rest (24) are in cohort 2
(IHC1+). All patients with cohort 1 and cohort 2 received T-DXd 6.4
mg/kg by intravenous infusion once every three weeks, as determined
by previous pharmacokinetic, efficacy, and safety data until the occur-
rence of disease progression, withdrawal of consent, or unacceptable
adverse events [33]. The experimental results showed that the objective
response rate (ORR) of cohort 1 was 26.3%, and the median
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Fig. 1. The action mechanism of ADC
The action mechanism of ADC is divided into six steps: @ADC binds to antigens on target cells; @ADC-antigen complex is internalized by endocytosis; ®@ADC is
degraded in lysosomes; @cytotoxic loads (drugs) release and play a role; ®DNA or microtubule disruption;®target cell apoptosis.

Table 1
Anti-HER2 targeted ADC drugs on the market around the world
Note:data updated to October, 2022.

Serial First time Trade Common name  Target Small Linker First Country Pharmaceutical
number on the name /antibody molecular approved approved for company
market subtype drug indication the first time
1 2013.2 Kadcyla Trastuzumab HER2/IgG1 DM1 Non-cleavable Metastatic America Roche
emtansine thioether linker ~ breast cancer
2 2019.12 Enhertu Trastuzumab HER2/ 1gG1 Deruxtecan Cleavable Metastatic America AstraZen-eca/
deruxtecan (Dxd) tetrapep-tid breast cancer Daiichi Sankyo
(Gly-Gly
Phe-Gly)
3 2021.6 Aidixi Disitamab HER2 MMAE Cleavable MC- Gastric cancer China RongchangCo.,Ltd
vedotin Val
Cit-PAB linker
Table 2
Data on the results of trials related to selected ADCs in the review.
Study Trial group Trial design Primary Secondary Adverse reactions greater than or equal to
endpoints endpoints grade 3
DESTINY Patients with HER2-positive advanced Trastuzumab mORR: 51% mOS: 12.5 vs. Grade 3 or higher TRAEs were decreased
Gastric01 gastric or gastroesophageal junction deruxtecan; vs. 14% 8.4 months; neutrophil count (51% vs. 24%), anemia (38%
(NCT03329690) adenocarcinoma chemotherapy mPFS: 5.6 vs. vs. 23%), and decreased white cell count (21%
3.5 months vs. 11%).
RC48 Patients with HER2-positive locally RC48-ADC mORR: mPFS: 4.1 Grade 3 or higher AEs occurred in 36.0%, and
(NCT03556345) advanced or metastatic gastric or 24.8% months; the RC48-related AEs were mainly decreased
gastroesophageal junction mOS: 7.9 neutrophil count (3.2%).
months
ARX788 Patients with ARX788 ongoing ongoing ongoing

(CTR20211583) HER2-positive advanced gastric/
gastroesophageal junction adenocarcinoma
MRG002 Patients with HER2-positive/HER2-low MRG002 ongoing ongoing ongoing
(NCT05141747) locally advanced or metastatic gastric/
gastroesophageal junction cancer

PF-06804103 Patients with HER2 positive and negative PF-06804103; ongoing ongoing ongoing
(NCT03284723) breast and gastric cancer PF-06804103 +
Palbociclib
+Letrozole

mORR, median objective response rate; mOS, median overall survival; mPFS, median progression-free survival; TRAEs, treatment-related adverse events.



M. Yu et al.

progression-free survival (mPFS) and mOS were 4.4 and 7.8 months,
respectively [34]. The ORR of cohort 2 was 9.5%, and the mPFS and
mOS were 2.8 and 8.5 months [35]. 70.0% of patients in cohort 1 and
79.2% in cohort 2 had treatment-emergent adverse events (TEAEs) of
grade 3 or higher. There were no drug-related TEAEs associated with
death. Safety results in the exploratory HER2-low cohorts were consis-
tent with those of the primary cohort, and overall, T-DXd demonstrated
a manageable safety profile [35].

These studies showed that T-DXd had a specific therapeutic effect on
patients with low expression of HER2 and may identify a new thera-
peutic target. It suggested that there was potential to redefine HER2
expression to enlarge the beneficiary population and that more rigorous
and sensitive HER2 testing methods are needed. However, the sample
size of this study was small, which needs to be supported by more
research data. In the future, it is anticipated that the results of some
clinical trials will pave the way for T-DXd to the therapy of HER2 low
expression GC.

RC48

RC48 (Hertuzumab-VC-MMAE) is a new generation of ADC
composed of humanized HER2-specific monoclonal antibody (hertuzu-
mab) and microtubule inhibitor (sea rabbit toxin derivative MMAE)
[36]. Hertuzumab has a higher affinity to other HER2-targeted anti-
bodies, indicating a more effective binding [37]. Compared with tras-
tuzumab, Hertuzumab has higher HER2-specific affinity and stronger
antibody-dependent cell-mediated cytotoxicity (ADCC) activity in vitro
[38]. RC48 shows a significant bystander effect with a cuttable linker,
and the payload spread to adjacent cells [38,39]. MMAE plays a multi-
functional role in inhibiting tubulin polymerization, leading to effective
tumor regression [40]. Both in vitro and in vivo experiments confirmed
that RC48 can selectively deliver MMAE to target tumor tissues. In
general, RC48 exerts its anti-proliferation effect by blocking HER2 signal
pathways such as PI3K/AKT/mTOR and MAPK signal pathways, induces
cell cycle arrest in G2/M phase by microtubule depolymerization, and
exerts its anti-tumor effect by inducing cell apoptosis [41]. Preclinical
studies showed that in the NCI-N87 xenograft model, RC48-ADC had
stronger anti-tumor activity than monotherapy of trastuzumab, hertu-
zumab, MMAE, and combination treatment of hertuzumab and MMAE
[42]. A phase I study of RC48-ADC administered intravenously to sub-
jects with HER2-positive in advanced malignant solid tumors (Clin-
icalTrials.gov identifier: NCT02881190) showed that RC48 had
tolerable toxicity and significant efficacy in HER2-positive solid tumors,
especially in GC with low HER2 expression. Among them, patients with
GC (HER2:IHc2+/FISH- vs. IHc2+/FISH+ vs. IHC3+) had different
therapeutic effects (ORR:35.7%vs.20%vs.13.6%), suggesting that RC48
also improved the survival benefit of patients with low expression of GC
in HER2 [43]. A phase II study (ClinicalTrials.gov identifier: NC
T03556345) showed that patients with advanced or metastatic
HER2-positive gastric or gastroesophageal junction cancer demon-
strated the desired results (ORR: 24.8%, mPFS: 4.1 months, mOS: 7.9
months). It is worth mentioning that, the ORR of RC48-ADC in patients
with HER2 IHC2+/FISH- (1/6, 16.7%) was lower than the ORR that in
HER2-positive patients (20/76, 26.3%) [44]. These studies showed that
RC48 had significant anti-tumor activity and tolerable safety in patients
with HER2+ GC, including those with HER2 low expression GC patients.
Based on the above experimental results, RC48 had been conditionally
listed by the State Cancer Administration of China in June 2021 for the
treatment of locally advanced or metastatic GC (including gastro-
esophageal adenocarcinoma) [45,46].

ARX788
ARX788 is an anti-HER2 ADC composed of humanized HER2-

targeted monoclonal antibodies, which showed superior anti-tumor ef-
fects in patient-derived xenograft breast cancer and GC models with low
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HER2 expression and trastuzumab emtansine-resistant [47]. Due to the
off-target toxicity caused by the instability of the first-generation ADCs,
their therapeutic effect was commonly limited. The new generation of
site-specific anti-HER2 ADC ARX788 was developed to solve the prob-
lems encountered in the first generation of ADCs. ARX788 was
commonly superior to T-DM1 in xenograft models with the high- and
low-HER2 two subgroups and significantly inhibits tumor growth.
Compared with T-DM1 through a group of cancer cell lines in vitro,
ARX788 usually showed stronger activity in vitro and in vivo [47]. It is
worth mentioning that ARX788 had no activity in normal car-
diomyocytes. PDX model confirmed that ARX788 had strong anti-tumor
activity in HER2 positive and HER2 low expression tumors and the
T-DM1 drug resistance model. ARX788 treatment was well tolerated in
all efficacy studies, and no significant weight loss was observed [48]. A
Phase 1 multicenter, dose-expansion study (ChinaDrugTrials.org.cn: CT
R20190639) showed that the confirmed ORR of ARX788 was 37.9%.
The mPFS and mOS were 4.1 and 10.7 months, respectively. Only 13.3%
of patients experienced grade 3 adverse events related to ARX788, and
no grade 4 or 5 adverse events occurred. The study showed that ARX788
was well tolerated and associated with anti-tumor activity in partici-
pants with metastatic HER2-positive gastric/gastroesophageal junction
adenocarcinoma [49]. Based on these encouraging results, ARX788 was
awarded as an orphan drug by FDA in March 2021 for second-line
treatment of HER2-positive GC and gastroesophageal junction cancer.
A randomized controlled, open-label phase 2/3 study to evaluate the
efficacy of ARX788 as second-line treatment with HER2-positive
advanced G/GEJ adenocarcinoma globally is ongoing (Chinadrugtria
Is.org.cn: CTR20211583).

LCB-ADC

LCB-ADC (Biosciences-ADC) is a new type of HER2 targeting ADC
composed of trastuzumab and monomethyl ADC. Its highlight is the
well-designed cuttable connector. The ultimate goal of the connector is
to allow effective drugs to be released to target cancer cells while
maintaining a stable connection between antibodies and drugs during
circulation. Since the efficacy and systemic toxicity of ADCs depend on
the stability of the linker, it plays a vital role in the safety of ADC [50].
There are three members in the LCB-ADC family, which can be divided
into LCB-ADC1, LCB-ADC2, and LCB-ADC3, according to the different
linker types. The linker of LCB-ADC1 is PEG-3, and the drug-to-antibody
ratio (DAR) is 2. The linkers of LCB-ADC2 and LCB-ADC3 are PEG-3, 3, 3
and PEG-6, 6, 3, and their DRA are both 4. The payloads of LCB-ADC1,
LCB-ADC2, and LCB-ADC3 are all MMAF. Compared with T-DM1,
LCB-ADC contains a cuttable connector that aims to achieve higher ef-
ficacy through various mechanisms. At the same time, LCB-ADC showed
a higher cytotoxic potency than T-DM1 and had a higher rate of G2/M
phase arrest [51]. In animal studies, LCB-ADC significantly inhibited
tumor growth in N87 xenograft models with high expression of HER2
compared with trastuzumab or T-DM1. In particular, LCB-ADC showed
an excellent inhibitory effect on tumor growth in a PDX model of
HER2-positive GC and T-DM1l-resistant models such as HER2
low-expressing JIMT-1 xenograft tumor and PDX. PDX models prepared
with human GC tissues treated with T-DM1 or LCB-ADCs showed that
tumor growth was inhibited by 103%, 99%, and 111% by T-DM1,
LCB-ADC1, and LCB-ADC2, respectively [51]. It is noteworthy that
T-DM1 did not have any effect in the HER (2+) GC PDX model. More-
over, LCB-ADCs displayed robust therapeutic efficacy and showed suf-
ficient antitumor potency.

The results showed that LCB-ADC with a well-designed linker had
higher efficacy and more excellent biological stability than its ADC
counterpart. It showed promising potential for treating GC with low
HER2 expression, which needs further study. LCB-ADC1 is being
investigated in phase 1 clinical trial (ClinicalTrials.gov identifier: NC
T03944499).
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MRG002

MRGO002 comprises a humanized anti-HER2 IgG1l mAb, a valine-
citrulline linker, and the microtubule disrupting MMAE, and the DAR
is 3.8 [52]. MRG002 showed an antigen-binding affinity similar to
trastuzumab, but the ADCC activity was significantly decreased [52,53].
MRGO002 showed tumor regression in both high- and low-expression
HER2 in vivo xenograft models [53]. In preclinical studies, MRG002
showed anti-tumor solid activity in breast and stomach xenograft
models with different levels of HER2 expression. In the mouse xenograft
models, the efficacy of MRG002 was also better than that of trastuzumab
and T-DM1. In addition, the combination of MRG002 and anti-PD-1
antibody enhanced the anti-tumor activity significantly [53]. Phase I
studies of MRG002 as a single drug, are underway in patients with
recurrent/refractory solid tumors, including breast, gastric, and salivary
adenocarcinomas (Chinadrugtrials.org.cn: CTR20181778 and Clin-
icalTrials.gov identifier: NCT04941339). At the same time, various
phase II trials were studying the efficacy of MRG002 in treating multiple
malignant tumors with positive HER2 or low HER2. For example, a
study of MRGO0O02 in treating HER2-positive/HER2-low locally advanced
or metastatic gastric/gastroesophageal junction cancer is ongoing
(ClinicalTrials.gov identifier: NCT05141747). These studies are ex-
pected to bring hope to MRG002 treating GC patients with low HER2
expression.

PF-06804103

PF-06804103 is an anti-HER2 ADC that combines new design ele-
ments. It has a broader treatment window that improved its efficacy
profiles compared to T-DM1. PF-06804103 has a protease cleavable
valine-citrulline linker with an auristatin analog, Auristatin-0101, to
maximize payload delivery efficiency. This linker-payload combination
allows PF-06804103 to kill HER2-expressing cells and neighboring cells
regardless of HER2 expression. Studies have shown that PF-06804103
had broader anti-tumor activity than T-DM1 in a group of cell-line xe-
nografts and PDXs with low and heterogenous HER2 expression patterns
[54]. However, PF06804103 treatment led to persistent tumor regres-
sion, which continued even after stopping administration. This showed
that PF-06804103 can still maintain its efficacy in relapsed or refractory
T-DM1. The N87 tumor-bearing mice were treated with PT-DM1 every
week until the tumor recurred, and the treatment was switched to
PF-06804103. After the first two doses of PF-06804103, all recurrent
PT-DM1 tumors subsided and shrunk throughout PF-06804103 treat-
ment. Therefore, PF-06804103 overcomes the resistance to PT-DM1 and
could be an effective method for the treatment of patients with recurrent
or refractory T-DM1. To verify the effectiveness of PF06804103 on tu-
mors expressed by HER2, the in vivo activity of PF-06804103 was
evaluated in a group of gastric tissues expressing HER2. Moreover, the
study showed that compared with PT-DM1, PF-06804103 caused tumor
regression continuously. In the waterfall analysis of a set of test models,
the PDX model group of GC showed that the ORR values of PF-06804103
and PT-DM1 were 3/3 (100%) and 0/3 (0%) [54]. PF-06804103 showed
promising in vivo activity in the non-breast PDX model and might pro-
vide clinical benefits in the indication of GC expressing HER2.

In summary, PF-06804103 enhanced the efficacy of HER2-positive
GC models, including PDX with low and heterologous HER2 expres-
sion patterns. The drug resistance of T-DM1 obtained in vitro and in vivo
was overcome, the safety was improved, and the toxicity was reduced by
enhancing the stability of ADC. PF-06804103 is currently conducting a
clinical study (ClinicalTrials.gov identifier: NCT03284723).

HER2 evaluation in gastric cancer
Recently, the clinical guidelines considered HER2 weak express and

incomplete staining as HER2 negative [17,18]. The existing HER-2
detection methods(IHC, ISH, and FISH) can not quantify HER2
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expression. Some patients with very low HER2 expression (<10% of
tumor cells) may be considered HER2 negative, which results in these
patients not being eligible candidates for valuable treatment options.
Therefore, more rigorous and sensitive HER2 detection methods are
needed in the future, such as standardizing and quantifying the HER2
expression.

To address those issues, several novel strategies have been developed
for HER-2 evaluation in recent years. For example, chromogenic ISH
(CISH), with less time-consuming, less expensive, and easier to identify
invasive components, was developed as an alternative assay for FISH
[55,56]. It uses a peroxidase enzyme-labeled probe for chromogenic
detection using diaminobenzidine [55]. Meanwhile, some new methods
(HER2-V2, MLPA, NGS, RISH) are also in clinical trials and have yet to
be approved by FDA [57-61]. They showed good superiority: more ac-
curate patient stratification, fast and inexpensive, need a tiny amount of
DNA, and identify mutations in HER2 segments [59-63].

Conclusion

This review summarized the related clinical trials of ADCs for HER2-
low expression GC and various coupling/ligation strategies for con-
structing this new class of molecules (Table 3). As a backbone therapy
for patients with HER2+ GC, ADCs have attracted much attention, even
becoming the hot spot of great research and providing an empirical basis
for anti-HER2 therapeutics. In the future, with more advanced HER2
detection technology, ADCs will provide a better prognosis for HER2-
low GC patients.
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Table 3
Selected ADCs in the review.
Name Target mAb Linker Payload Efficacy
DS-8201a HER2 1gG1l mAb Cleavable tetrapeptide linker DXd mORR: 51%;
mOS: 12.5 months
RC48 HER2 Hertuzumab Cleavable dipeptide linker MMAE mORR: 24.8%);
mPFS: 4.1 months;
mOS: 7.9 months
PF-06804103 HER2 Anti-HER2 mAb Valine-citrulline linker (‘vc0101°) MMAE -
ARX-788 HER2 Anti-HER2 mAb Non-cleavable linker conjugated to pAcF MMAF ORR: 37.9%;
(ARX269) mPFS: 4.1 months;
mOS:10.7 months;
LCB-ADC HER2 Anti-HER2 mAb Cleavable PEG linker MMAF -
MRGO002 HER2 Anti-HER2 mAb Cleavable vc linker MMAE -

mAb, monoclonal antibody; mORR, median objective response rate; mOS, median overall survival; mPFS, median progression-free survival;ORR, objective response

rate.
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