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Abstract: Cancer is the leading cause of death around whole world, has a high incidence rate and a
high fatality rate, accounting for millions of deaths in recent years. Metastatic tumour spreads to other
organs and tissues of the body and remains an incurable disease. There is an urgent need for
developing one drug that can kill tumour cells with the most precise and selective targeting method.
Sacituzumab govitecan (Trodelvy) is an antibody-drug conjugate (ADC) that target human
trophoblast cell antigen 2 (Trop-2), which overexpresses in various type of tumour cells, such as
triple-negative breast cancer (TNBC). Once Sacituzumab Govitecan’s antibody part identifies Trop-
2 molecule on the cell surface, Sacituzumab Govitecan will attach the cancer cell and directly deliver
anti-cancer component into cells killing the cancer cell. In both basket-designed phase I/11 study and
third phase clinical trial, Sacituzumab Govitecan showed promising monotherapy activity among
multiple cancer cohorts, together with a satisfactory relief rate and few side effects. For example,
Triple-negative breast cancer patient that has been through at least two previous treatments in a
metastatic setting can receive Sacituzumab Govitecan treatment. That leads the US Food and Drug
Administration to accelerate approving Sacituzumab Govitecan to treat metastatic disease cancer
patients. This review gives information about the component and mechanisms of Sacituzumab
Govitecan and the clinical trials and their data analysis.

1. Introduction

Sacituzumab govitecan is the first drug affirmed by FDA for the treatment of TNBC, and also the
first antibody conjugate drug which target Trop-2. It was firstly approved by FDA for the treatment
to the adult patients who have metastatic triple-negative breast cancer(mTNBC) and have already
received at least two prior therapies with metastatic cancer in USA on 22 April 2020[1].

Antigen-targeting human trophoblast cell antigen 2 (Trop-2) is a glycoprotein produced by the
TACSTD2 gene. Not only does Trop-2 have a highly conserved HIKE-like phosphoinositide-binding
motif, which is frequently present in signal transducers, but it also plays a crucial part in the metastasis
of tumour cells from the initial to the prostate stage. The occurrence of cancer metastasis depends on
the loss of contact between cells, the ability to migrate through the extracellular matrix (ECM) and
invading surrounding tissues.
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The integrin family proteins mediate the interaction between cells and ECM. Integrin betal,
together with fibronectin, plays a crucial role in cell adhesion and cell migration. However, Trop-2
binds and colocalizes with B1 integrin at the cell frontier, preventing B1 integrin from recruiting to
focal adhesion (FA) sites. This repositioning of B1 integrins and the reconstruction of FAs
accomplished by trop2-driven transfer and local adhesion kinase (FAK) hyperphosphorylation
(Resulting in cells separating and migrating from the surrounding ECM).

We first introduce Sacituzumab govitecan's molecular structure and explain its pharmacological
mechanism. After that, we reviewed clinical trials and emphasized clinical effects to help doctors
make better decisions in drug selection and clinical applications.

2. The overview of Sacituzumab govitecan
2.1 The structure of Sacituzumab govitecan

Sacituzumab govitecan is an ADC of a Trop-2 targeted antibody and a topoisomerase inhibitor
conjugate, contains the following components: a Trop-2 targeted antibody, a topoisomerase inhibitor
conjugate, and linkers [2]. As shown in figure 1.
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Figure 1. The component of sacituzumab govitecan [2].

The recombinant monoclonal antibody is created by mammalian cells, hRS7 IgG 1k (Sacituzumab),
which ties to Trop-2 which is over expressed in numerous tumor cells. The antibody is slightly
decreased to expose 8 sulfhydryl-binding site which are binded with linker. The hydrolysable linker
(CL2A) connects the anti-cancer drug to the antibody, which has short polyethylene glycol groups to
improve solution and a maleimide group to connect with the sulfhdryl groups generated on IgG. And
there is a pH sensitive bond which can release SN-18 in a low pH environment [3].

The drug, 7-ethyl-10-hydroxycamptothecin (SN-38), is a topoisomerase inhibitor that is
irinotecan’'s active component. The tenth position of SN-38 can protect from glucuronidation when
SN-38 is combined with the 1gG. Therefore, when SN-38 is bound to the antibody, it can remain its
most potent form until released into the nucleus. SN-38 function inhibits the Topo | enzyme, an
essential enzyme for cellular processes such as replication and transcription of DNA. Topo | is an
enzyme that corrects DNA serial numbers by cutting off the phosphate diester bond in one or both
strands of DNA and then rewrapping and sealing it [4].

2.2 Mechanism of Sacituzumab govitecan for killing the cancer cell

Sacituzumab govitecan is composed of a humanized monoclonal LG, which target Trop-2 and
allows the intracellular of SN-38 (figure 2) [5]. The mechanism of drug action divides into the
following three parts: attach, internalization and destroy. Firstly, Sacituzumab Govitecan finds and
attaches the cancer cells by identifying the Trop-2 target. Once attached, the Sacituzumab govitecan
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can directly deliver the anti-cancer drug to the cell. After that, the Sacituzumab govitecan-Trop-2
complex will be reduced by lysosome and release the SN-38 to the cancer cell's environment. Then
SN-38 will nick Topoisomerase I and inhibit its function, which causes the double-strand DNA breaks.
Eventually, it will cause cancer cell death.
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Figure 2. The mechanism of Sacituzumab govitecan killing cancer cells [5].

3. Clinical trials of Sacituzumab Govitecan for the treatment of cancer
3.1 Clinical trial of Sacituzumab govitecan in metastatic triple-negative breast cancer (INTNBC)

The phase 1/2 clinical trial (IMMU-132-01) of sacituzumab govitecan was conducted in humans
to evaluate the efficacy and safety. In the series of experiments, the researchers demonstrated that
Sacituzumab govitecan represented a remarkable clinical effect in select cancer types, including
metastatic triple-negative breast cancer, metastatic platinum-resistant urothelium carcinoma, and non-
small-cell lung cancer. Besides, we review and analyze some data of phase 1/2 clinical trials in
different tumour types, such as median progression-free survival and response rate. Finally, we get
more familiar with the clinical trials of this drug. In total, phasel was targeted to determine tolerated
dose (MTD) in maximum of Sacituzumab govitecan and its potential toxicity [6]. Based on the
promising phase I results reported by Starodub et al., the phase Il portion of this clinical trial expanded
to patients who have different cancer types, including mTNBC [7].

IMMU-132-01 was a phase I/Il, basket design and single-group trial. In the survey, some patients
with mTNBC that have accepted first-line treatment have a poor prognosis with limited treatment
options. However, the Sacituzumab govitecan (SG) is a novel antibody-drug conjugate (ADC) that has
shown a significant advantage in mTNBC [8]. In an experiment, all patients are 108, and these patients
have developed metastatic triple-negative breast cancer. As a result, these researchers observed that a
favourable response rate is 33%. During this process, the median progression-free survival was 5.5
months. The trial also reported that the median overall survival of these patients taking sacituzumab
govitecan was 13.0 months [9]. Plus, the author also carried out this trial on a total of 108 patients who
had developed mTNBC. Noticeably, these patients had received the sacituzumab govitecan as a final
or upper option. In the end, the median duration in sacituzumab govitecan treatment was 5.1 months.
It was worth noticing that this result was nearly twice that of previous tumour treatments (2.5 months),
emphasizing the clinical effect of Sacituzumab govitecan in mTNBC patients, which is hard to cure
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by routine chemotherapy [10]. The data also shows that Sacituzumab govitecan has a significant
advantage over traditional single-agent cytotoxicity chemotherapy in treating metastatic triple-
negative breast cancer. In a word, the clinical data show that Sacituzumab govitecan thus presents an
effective therapeutic selection for patients who develop the refractory mTNBC.

Based on the experimental data from phase 1-2 trials, scientists conducted a phase 3 trial- ASCENT
trial, a global, open-label, randomized trial aiming to compare the efficacy and safety and efficacy of
Sacituzumab govitecan with chemotherapy of physician's choice in patients with refractory triple-
negative cancer. 529 patients in total with triple-negative breast cancer (TNBC)were randomized to
receive Sacituzumab govitecan or chemotherapies in the ratio of 1:1 [11].

Up to the baseline, a total of 468 patients were observed with no proof of brain metastases, and they
were considered as the primary evidence to analyse the efficacy. The investigator assigned 235 patients
randomized to receive Sacituzumab govitecan and 233 patients receiving with single-agent
chemotherapy. Median age was 54 years old, and all the patients used taxenes before. The median
progression-free survival rate of the patients with chemotherapies (hazard ratio for death or cancer
progression, 0.41; 95% CI, 0.32 to 0.52; P<0.001) was found to be 1.7 months (95% CI, 1.5 to 2.6).
Moreover, the result of Progression-free survival from the central review was also consistent with the
result collected by the investigator. There was also a massive difference between the median overall
survival time of the patients under Sacituzumab govitecan treatments and patients undertaking
chemotherapies. The median overall survival of patients with Sacituzumab govitecan was 12.1 months
(95% Cl, 10.7 to 14.0), while the median overall survival time of patients with chemotherapies was
only 6.7 months (95% CI, 5.8 to 7.7).

Furthermore, by analyzing the data from each subgroup, the progression-free survival as well as
overall survival of patients with Sacituzumab govitecan were better than patients who received
chemotherapies. Besides, the percentage of objective response was 35%, while only 5% for the patients
with chemotherapies and all the subgroups showed clinical benefit for the patients with Sacituzumab
govitecan [12]. From the comparison between Sacituzumab govitecan and previous chemotherapies,
we can see that Sacituzumab govitecan is a novel first-in-class antibody-drug conjugate. It also shows
enormous potential for treating triple-negative breast cancer from progression-free and overall
survival.

However, there were still 61 patients who were observed with brain metastases. They represented
a poor prognosis inspite of a high unmet clinical need. Sixty-one patients were randomized to
Sacituzumab govitecan(n=32) and treatment of physician choice (TPC) (n=29). As for the result, the
median progression-free survival was 2.8 months (1.5-3.9,95% Cl,) for the SG group compared with
1.6 months (1.3-2.9, 95% Cl,) for the TPC group. The median overall survival was 6.8 months (4.7-
14.1, 95% Cl,), while the median overall survival for TPC was 7.5 months (4.7-11.1, 95% Cl,).
Besides, the objective response rate with Sacituzumab govitecan was 3%, while for the patients
choosing physician's treatment, the objective response rate (ORR) appeared to be 0%. Like the patients
with no evidence of brain metastases, Sacituzumab govitecan was better than treatments of physician's
choice for overall survival, progression-free survival and objective response rate [13]. It also indicates
that for the poor cohort population, Sacituzumab govitecan can also play a more crucial role due to its
higher response rate.

Overall, for all 529 patients enrolled in this trial, the median progression-free survival for the
patients with Sacituzumab govitecan was 4.8 months. (95% Cl, 4.1 to 5.8), while for the patients with
chemotherapies (hazard ratio for disease progression or death, 0.43; 95% CI, 0.35 to 0.54), the median
progression-free survival was 1.7 months (95% CI, 1.5 to 2.5). Besides, the median overall survival
for the patients with Sacituzumab govitecan and chemotherapy (hazard ratio, 0.51; 95% CI, 0.41 to
0.62) was 11.8 months and 6.9 months, respectively indicated a significant difference [14]. In terms
of efficacy, we can conclude that for the whole population enrolled in this ASCENT trial, Sacituzumab
govitecan is better than previous chemotherapies than progression-free survival, overall survival and
response rate.

In addition, from the data of the ASCENT trial, the exploratory biomarkers were also collected and
analyzed to evaluate the association between Trop-2 expression and germline BRCA1/2 mutation

320



status. There are 468 patients with mTNBC who have already received two or more prior
chemotherapies or with one or more metastases and are randomly assigned to receive sacituzumab
govitecan or treatment of physician choice until disease progression or side effects were found. A
validated immunohistochemistry assay and histochemical scoring were used to evaluate the Trop-2
expression level and collected BRCA1/2 mutation status at baseline. From the result of all 468 patients,
290 patients had Trop-2 expression. Among them, 64% (n=151) patients received sacituzumab
govitecan and 60% (n=139) patients received treatment of physician choice. For the different Trop-2
levels (high, medium, low), the median progression-free survival of patients with sacituzumab
govitecan was 6.9, 5.6, and 2.7 months. For the patients with treatment of physician choice, the median
progression-free survival was 2.5, 2.2 and 1.6 months for the high, medium, and low Trop-2 expression
group. Interns of median overall survival, the data were 14.2, 14.9 and 9.3 months corresponding to
high, medium and low Trop-2 expression levels for patients with Sacituzumab govitecan. While for
the patients with treatment of physician choice, median overall survival was 6.9, 6.9 and 7.6 months,
respectively. Besides, the objective response rate was also high for patients with Sacituzumab
govitecan compared with patients with treatment of physician choice (44%, 38%, and 22% versus 1%,
11%, and 6%) [15].

For the patients with high and medium Trop-2 expression levels, Sacituzumab govitecan shows an
obvious advantage compared with previous chemotherapies. For the small group with a low Trop-2
expression level, Sacituzumab govitecan did not play a significant role. It also proves that Sacituzumab
govitecan is essential in targeting Trop-2 antigen for treating triple-negative breast cancer [15].

3.2 Phase 1/2 clinical trial of Sacituzumab govitecan in treatment of metastatic Platinum-
Resistant Urothelial Carcinoma

Apart from treating triple-negative breast cancer, Sacituzumab govitecan is also a novel option for
Metastatic Platinum-Resistant Urothelial Carcinoma (PRUC) patients. PRUC is another aggressive
cancer, and the only known treatment is combination chemotherapy [16]. However, chemotherapy's
therapeutic effect is poor, with median overall survival only 15 months, and the 5-year survival was
only 15% [17]. Fortunately, Sacituzumab govitecan showed sound clinical effects and low toxicity in
treating PRUC [18]. In the IMMU-132 clinical trials, the investigators reported that for the three
patients who had a clinically evident response, overall survival was 7.5+to 11.4+ months and the
progression-free survival was 6.7 to 8.2 months. In addition, only two patients were found in grade 3
toxicities. As for the grade 4 adverse reaction, the investigators did not observe grade 4
nonhematologic toxicities [19]. Compared with the regular chemotherapy, the median progression-
free survival was prolonged, which showed that Sacituzumab govitecan has a significant advantage in
treating PRUC.

3.3 Phase 1/2 clinical trial of Sacituzumab govitecan in treatment of Non-Small-Cell Lung
Cancer

Like metastatic Platinum-Resistant Urothelial Carcinoma, non-small-cell lung cancer is difficult to
cure by regular treatment, no matter combination chemotherapy, molecularly targeted therapy or
immunotherapy, because of the low response rate [20]. However, Sacituzumab govitecan once again
proved its clinical value through high efficacy and low side effects when treating non-small-cell lung
cancer. The researchers conducted IMMU-132 in a single-arm multicenter trial in patients who
developed the metastatic NSCLC. As a result, they demonstrated that the primary endpoints were
safety and objective response rate (ORR). Plus, the researchers used progression-free survival and
overall survival as secondary endpoints. In this experiment, the total number of patients was fifty-four.
Among the response-assessable population (n = 47), the ORR was 19%. They also observed that the
median response duration was 6.0 months (95% CI, 4.8 to 8.3 months) clinical benefit rate (was 43%.
Compared with the traditional treatment, Sacituzumab govitecan increased the response rate and
prolonged the survival of patients, which demonstrated that this drug has excellent clinical
effectiveness.
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4. Adverse events during Sacituzumab govitecan treatment

Although compared with standard care chemotherapy, Sacituzumab govitecan has shown
significant benefits in overall survival and progression-free, but the toxic effects of Sacituzumab
govitecan, especially myelosuppression and diarrhea, are more common than chemotherapy. For
example, in the IMMU-132-01 trial among 108 patients with mTNBC who received Sacituzumab
govitecan: 67%of patients experienced nausea, 62% of patients experienced diarrhea, 55% of patients
experienced fatigue and neutropenia (64%) and anemia (50%) [21]. Under the premise that the average
number of dosing cycles is 9.6 (18.7 doses), the most common AEs evaluated as grande three or higher
are neutropenia, anemia, and the decrease of white blood cell count. Serious AEs occurred in 35
patients (32%) [6]. The most severe adverse events were febrile neutropenia (7%), vomiting (6%), and
nausea (4%). It is worth noting that 48 of 108 patients (44%) were due to AEs. The treatment was
temporarily stopped, the most common being neutropenia, and three patients (2.8%) needed to stop
treatment. During the treatment, four people died [22].

It is preposterous to discuss adverse reactions if we do not consider the dose. So, the relationship
between adverse reaction and dose is significant. In the study of SG in small cell lung cancer, the
researchers found some grade >3 adverse events, including neutropenia (34%), fatigue (13%), diarrhea
(9%), and anemia (6%) [23]. In the study, the investigators administered more than 590 doses (over
295 cycles) in the patients with a median of 10 doses (> 5 cycles) per patient, including two patients
who received >60 doses (>30 cycles). As a result, ten patients received hematopoietic cytokine, but
only after grade 3 events had occurred. So, it is unlikely that the rates were influenced by neutropenia
or febrile neutropenia. Neutropenia was the main indication for dose reductions.

In the ASCENT Phase Il trial, the most common AEs related to around 60% of neutropenia,
diarrhea and nausea, nearly half chance of hair loss and fatigue and over 30% of anaemia. However,
in the ASCENT Phase |11 trial, Sacituzumab govitecan did not show severe cardiovascular toxicity,
and there were no deaths related to treatment. However, compared with Phase | and phase Il clinical
trials, the discontinuation rate of Sacituzumab govitecan-related AEs was 4.7%, which was nearly
double the previous rate [23]. The above data shows that patients' adverse reactions cannot be ignored
in treatment, and future studies need to solve the problem of side effects further.

5. Conclusion

Sacituzumab govitecan, as an effective drug with low side effects, represents a promising new
treatment for many patients who entered metastatic malignancies stage (especially triple-negative
breast cancer). This review demonstrated about components and mechanisms of Sacituzumab
Govitecan and three relevant clinical trials data analyses. Compared with traditional chemotherapy
drugs, Sacituzumab govitecan has an excellent therapeutic effect in many tumours in clinical trials.
However, the most common adverse reactions observed in mTNBC patients treated with Sacituzumab
govitecan are nausea, neutropenia, and diarrhea, like chemotherapy. Proper improvement and
management of adverse reactions related to Sacituzumab govitecan are necessary for patients to adhere
to treatment and stabilize the treatment cycle while maintaining patients' overall quality of life. Several
studies of Sacituzumab govitecan involving breast cancer patients are also underway, including
evaluating the drug as either neoadjuvant therapy (for example, NCT04230109) or adjuvant treatment
for early triple-negative breast cancer; or using Sacituzumab govitecan with a PARP inhibitor (for
example, NCT04039230). There are also clinical trials about advanced triple-negative breast cancer
and hormone receptor-positive and HERZ2-negative metastatic breast cancer (TROPICS-02
[NCT03901339]). At the same time, Sacituzumab govitecan needs further clinical testing to improve
drug safety and combine with other effective treatments to maximize the elimination of cancer cells to
provide better treatment options for patients such as triple-negative breast cancer.
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