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Abstract

Cancer is a wide range of illnesses characterized by the expansion of
abnormal cells with the ability to invade and damage healthy bodily tissue.
Cancer is treated with a variety of chemotherapy or chemo medicines,
Busulfan, and the alkylating agent. Soft tissue sarcoma is the uncommon
kind that occurs in the tissues that encircle, link, and support other body
doi: 10:33472/AFJBS.6.9.2024.1311-1330 | stryctures. This includes the lining of your joints, blood vessels, muscles,
and blood vessels. The soft tissue sarcoma family includes 50 subtypes.
Pazopanib is used to treat specific cancers (soft tissue sarcoma). Tyrosine
kinase inhibitors are a class of medications that includes pazopanib.
Pazopanib treatment for soft tissue sarcoma and its mode of action are the
current areas of emphasis.
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1. Introduction to neoplasm

In the twenty-first century, cancer is predicted to rank as the largest cause of death, anticipated
29.5 million incident cases and 16.4 million fatalities by 2040, according to the (IARC) the
International Agency for Research on Cancer, World Health Organization (2020). Globally,
cancer claims more lives than TB, malaria, diabetes, and HIVV/AIDS combined [1]. The major
obstacles in oncology include cancer's molecular heterogeneity, expensive, ineffective
medications, and rising resistance to chemotherapy and radiation treatments [2]. To identify
effective cancer treatment plans, more research is therefore essential [3]. More and more
studies have been conducted since the 1990s to support the notion that cancer stem cells exist
[4]. The main cause of the difficulty in treating and preventing tumors from returning is the
involvement of cancer stem cells in the stability and maintenance of tumor heterogeneity [5].
According to one theory, heterogeneity comes from several cell types, such as those cells that
have stem cell-like properties [6]. There is less evidence of its advent whether they are actively
produced or mutated into stem cells, there is another theory that suggests that a variety of
tumors result from clonal evolution, and that mutant tumor cells can survive and grow [7]. A
dominant mutant cell can support tumor growth and resembles stem cells [8]. The two
viewpoints are not exclusive of one another but rather have internal relationships [9].
Radiotherapy (RT) will be used to treat at least 60% of cancer patients [10]. Due to the rarity
and variety treatment for STSs (soft tissue sarcomas) is difficult [11]. Surgery along with
supplemental RT is the primary mode of therapy [12]. DNA-interacting ionized intracellular
compounds and reactive oxygen species are two ways that RT causes DNA alterations in cancer
cells and healthy cells [13]. Numerous downstream cell death processes, including for instance,
apoptosis, necrosis, and irreversible cell cycle arrest, are triggered by Single-strand breaks
(SSB) and double-strand breaks (DSB), two types of DNA damage [14]. The tumor's innate
radioresistance, the tumor microenvironment's radiosensitivity, and the surrounding normal
tissues, however, limit the effectiveness of RT in the treatment of cancer [15].

2. Types of cancer

2.1 Glioma

Up to 80% of brain cancers are tumors of gliomas, which are the most prevalent type of adult
brain cancer [16]. Despite being the most common primary brain tumor, glioblastoma (GBM)
is a kind of glioma that accounts for 57.3% of these tumors and has the worst prognosis: WHO
grade IV [17]. There are two distinct categories for gliomas [18]. First, roughly 90% of all
GBMs are IDH wild-type tumors, or de novo primary GBMs, which are typically found in
older patients (R62 years). Second, secondary GBM, which only accounts for 10% of cases
and more frequently affects patients between the ages of 40 and 50, is the IDH mutant kind.
Low-grade astrocytomas give rise to IDH mutant tumors [19].

2.2 Liver

Two common digestive gland malignancies are liver cancer and pancreatic cancer [20]. The
sole remaining option for pancreatic cancer patients and liver cancer to receive a radical cure
is surgical resection [21]. A late or distant metastasis prevents the majority of patients from
having surgery. Most patients will experience local or distant metastases even after major
surgery, which will ultimately result in death [22].

2.3 Breast cancer
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Breast cancer is one of the most prevalent malignant tumors that puts women's health in danger
worldwide [23]. Breast cancer treatment still faces several difficulties, Despite the
advancement of diagnostic and treatment methods such as surgery, endocrine therapy,
immunotherapy, and adjuvant chemoradiotherapy, certain problems still exist, such as simple
metastasis and a high recurrence rate [24-27]. Therefore, it is crucial to monitor the activity of
cancer cells while they are present and stop tumor metastasis through early detection and
therapy. For the detection of various malignancies, several techniques are available, including
Reverse transcription-polymerase chain reaction (RT-PCR), computed tomography (CT),
magnetic resonance imaging (MRI), and immunohistochemistry analyses [28]. Although these
techniques can accurately identify cancer in vitro, they require complex preprocessing when
used at the biological level, which makes real-time in-vivo detection challenging [29]. Optical
imaging is a noninvasive method for identifying cancer in situ fluorescence in real-time, as
opposed to conventional detection procedures [30]. Currently, fluorescent probes that respond
to enzymic tumor biomarkers with fluorescent "off-on" signals can be used to visualize cancer
cells [31-33]. In fluorescence-guided surgery, these probes have developed into a potent
biological tool [34-37].

2.4 Gastrointestinal cancer

According to GLOBOCAN 2018, there will be 9.6 million cancer-related fatalities and 18.1
fresh instances of cancer worldwide in 2018 [38]. 2018 was predicted to see over 1,000,000
new cases of stomach cancer, 783,000 fatalities, and new cases of colorectal cancer totaling
1.8 million, resulting in an anticipated 881,000 fatalities. In all, gastrointestinal (GI) tract
malignancies were responsible for nearly 15% of new cases and 17% of cancer-related
fatalities. The next-most common cancers are colorectal and gastric cancer common cancers in
China, respectively, and the third and fifth most common causes of cancer mortality [39].
Compared to the US and the UK, with digestive tract malignancies accounting for 36.4% of all
cancer-related fatalities, China has a lower cancer incidence than the US, but a 30%—40%
higher cancer fatality rate [40]. The most efficient GI cancer therapies are surgical resection,
radiation, and medication therapy. Due to late diagnosis, GI cancer has an extremely poor
prognosis., despite advances in medication research. Immunotherapy, targeted therapy, and
chemotherapy are the primary types of pharmacological therapy used for Gl cancer. the status
of things right now suggests that to increase the number of drug clinical studies for Gl cancer,
we urgently need to promote more of them [41].

2.5 Soft tissue sarcoma

About 1%-2% of all malignancies are "soft tissue sarcomas"” (STS), a rare cancer originating
derived from mesenchymal connective tissue. Annually, 12750 new cases are identified in the
USA, and STS causes 5270 fatalities [42]. In the 28 EU member states, 4.71 per 100,000 people
were affected by STS individuals in Europe. There were reportedly 25851 new cases [43].
Traditional histology and molecular genetics are combined in the diagnosis and are based on
the 2013 WHO classification of soft tissue tumors [44]. It can be difficult to diagnose
mesenchymal tumors solely based on morphology and immunohistochemical staining, even
though some sarcomas exhibit distinctive such as spindle cells, epithelioid or epithelial-like
cells, myxoid tumors, round cells, and pleomorphic morphology [45]. Furthermore, a
traditional histologic diagnosis frequently lacks a clear direction for anticancer therapy [46].
Cytogenetic PCR, targeted sequencing, and molecular genetic analysis, such as Fluorescence
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in situ hybridization, karyotyping, and reverse transcription, are increasingly often used
biomarkers for diagnosis and treatment decision-making in the sarcoma diagnostic work-up
[47].

3. Types of soft tissue sarcoma

The two main neoplasm groups that make up the heterogeneous sarcoma tumor category are:
3.1 Bone sarcomas and soft tissue sarcomas

Soft tissue sarcomas are mesodermal in origin and typically start in the body's muscle, fat,
fibrous tissue, blood vessels, or other supporting tissue. These sarcomas make up about 1% of
adult cancers and 7% of pediatric cancers. The most common varieties among the cancers
arising from fibrous tissue are fibrosarcoma and malignant fibrous histiocytoma.,
Leiomyosarcoma from smooth muscle, liposarcoma from fatty tissue, muscle-derived
rhabdomyosarcoma and angiosarcoma, Blood and lymph vessel-related lymphangiosarcomas
and Kaposi sarcoma, perivascular tissue-derived hemangiopericytoma, 0.2% of all new cancer
diagnoses are bone sarcomas, which peak older adults (secondary sarcomas) and adolescents
(initial sarcomas) linked to Irradiated bones and Paget disease). Ewing sarcoma and
osteosarcoma are the two primary types of bone sarcomas. The group of Ewing sarcomas
consists of a skin tumor, extraosseous Ewing tumor, PNETS, or peripheral neuroectodermal
tumors neuroepitheliomas (the chest wall's PNETSs). These malignancies originate from the
same kind of stem cell [48]. Soft tissue and bone sarcomas in adults. The majority of
uncommon malignancies fall under the category of sarcomas. Bone and soft tissue sarcomas.
By the site or kind of tissue that is damaged, they are cancers of the mesenchymal (supporting)
tissues. The most prevalent sarcoma, gastrointestinal stromal tumor, or GIST, damages the
gastrointestinal tract's wall and is typically classified separately from other sarcomas. Adult
soft tissue sarcomas account for more than 80% of sarcomas, with an incidence of 4 per 100,000
people annually in Europe. They are distinct from childhood soft tissue sarcomas., which
frequently occur in rare pediatric cancers and have various characteristics, Guidelines, and
treatment procedures. For more information, Consult the SIOPE Strategic Plan and the
European Society for Paediatric Oncology [49]. About 15% of sarcomas in Europe are these,
which are less common than adult soft tissue sarcomas. The most prevalent kinds osteosarcoma
and Ewing sarcoma, which are featured in this publication because the treatment strategies used
are similar to those employed for adults. Teenagers and young adults are the most susceptible
to these types. The most frequent adult bone sarcoma is chondrosarcoma Undifferentiated
pleomorphic Sarcomas of the Bone. A few other bone sarcomas are chordomas, giant cell
tumors of the bone, and undifferentiated pleomorphic sarcomas of the bone (UPS). For children
and adolescents with bone sarcomas, The European Standards of Care for Children with Cancer
also apply [50].
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Figurel. Molecular mechanism of action of pazopanib

4. Diagnosis

Due to the rarity of sarcomas, the wide variety of forms, and the frequently ambiguous
symptoms, most primary care physicians only occasionally encounter a patient who has
sarcoma. A benign diagnosis may also outhumber a sarcoma diagnosis by a factor of 100.
Delays in referrals and diagnosis may occur from this. Making the proper diagnosis of sarcomas
requires the expertise of radiologists and pathologists who specialize in sarcomas, although
they often work in a few numbers of centers. Non-expert surgical biopsies may result in issues,
problems with following therapies, and even the spread of the tumor [51]. The ECCO expert
panel emphasizes that only sarcoma centers or pediatric cancer centers with experience treating
sarcomas should be used for diagnosis. In the second reading, it was discovered that more than
40% of initial histological diagnoses had been altered, possibly influencing different treatment
options [52]. In conclusion, a patient who is not diagnosed at a sarcoma center may suffer
serious repercussions, such as missing the possibility of receiving a prompt diagnosis of a
condition that may be treatable and avoiding more invasive surgery [53].

5. Treatment soft tissue sarcoma

Soft tissue sarcomas are a diverse group of rare malignancies that originate from mesenchymal
tissue, including muscles, fat, nerves, blood vessels, and other connective tissues. Treatment
for soft tissue sarcoma typically involves a multidisciplinary approach, considering factors
such as tumor location, size, grade, and patient's overall health. Surgery is often the primary
treatment for localized soft tissue sarcomas, aiming to remove the tumor with negative margins
while preserving surrounding healthy tissue. In cases where surgery alone is insufficient,
radiation therapy may be used preoperatively to shrink the tumor or postoperatively to
eliminate residual cancer cells. For advanced or metastatic soft tissue sarcomas that cannot be
effectively treated with surgery or radiation, systemic therapy becomes the mainstay of
treatment. Chemotherapy has historically been a cornerstone of systemic treatment for soft
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tissue sarcomas, although its efficacy varies depending on the subtype of sarcoma (see Table

1).

Table 1: Treatment for soft tissue sarcoma

SR
NO
1

2

3

4

5

GENE

SLC22A
16

ABCB1

ABCC2

ABCC3

ABCC4

SNP

rs714368
rs6907567
rs723685

rs1128503

rs2032582

rs717620
rsg187707
rs8187710

rs2273697

rs17222723

rs2072365

rs9516519

CANCER THERAPY

TYPE
ASTS

ASTS

ASTS

LPS

ASTS

ASTS

ASTS

ASTS

Doxorubicin

Trabectedin

Trabectedin

Trabectedin

Trabectedin

Trabectedin

Trabectedin

Trabectedin

TOXICITY

decreased the
frequency  of
grade 34 AE
(rs723685)

decreased risk
of severe
hepatic
cytolysis

decreased risk
of overall
hepatotoxicity

irreversible
hepatotoxicity

increased risk
of hepatic
cytolysis

decreased risk
of hepatic
cytolysis

higher
potential  for
severe
cytolysis and
total
hepatotoxicity

overall
hepatotoxicity
risk is reduced

REFERENCE

[54]

[55]
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6 ABCG2  rs7699188  ASTS Trabectedin ~ Hepatic [59]
cytolysis is
more likely to
occur.

7 CYP3A5  rs779746 ASTS Trabectedin  grade 3/4 [60]
hepatic
incident is
more likely to
occur.

8 ITGA rs1126643  STS Apatinib spontaneous [61]
pneumothorax
and  surgical
wound

complications

Abbreviations: LPS = liposarcoma; ASTS = advanced soft tissue sarcoma; AE = adverse event;
SNP = single nucleotide polymorphism.

6. Pazopanib

To treat advanced renal cell carcinoma, the medication pazopanib (Votrient®) is prescribed.
Vascular endothelial growth factor receptors (VEGFR-1, VEGFR-2), and VEGFR-3), platelet-
derived growth factor receptors, and stem cell growth factor receptor (c-Kit) are the targets of
this drug's tyrosine kinase inhibitor class i.e pazopanib as shown in figure 1 [62]. According to
the most recent dosing recommendations, a starting dose of 800 mg once daily is indicated for
treatment [63]. Because pazopanib is taken by up to 40-50% of patients with renal cancer,
there have been worries about hepatotoxicity with this medication. in clinical trials had elevated
blood transaminases and bilirubin [64]. the US Food and Drug Administration (FDA) mandated
a black box alert in 2012 [65-68]. The anticancer and antiangiogenic efficacy of pazopanib in
preclinical tests using mice xenograft models with multiple myeloma cell models is reliant on
concentration, requiring a steady-state plasma concentration of >40 mol/l (= 17.5 mg/L).
Pazopanib's effectiveness in treating patients with metastatic RCC was connected to pazopanib
C trough of 15 mg/L in a phase | dose-escalating experiment, The patients received dosages
ranging from 50 mg three times weekly to 2000 mg OD and 300-400 mg BID [69]. Patients
received 800 mg or 300 mg BID, who showed a clinical response. Although MTD (maximum
tolerable dose) was not reached, At the suggested dose of 800 mg OD, the exposure to
pazopanib did not increase with predefined dose decreases in case of unacceptable toxicity.
Active metabolites of pazopanib account for a further 6% of all drug exposure. An additional
6% of pazopanib exposure is through its active metabolites [70].

7. Clinical response thresholds

7.1 Exposure-response relationships

There is clinical research on the relationship between pazopanib's exposure effectiveness [71].
Pazopanib threshold C trough >20.5 mg/L was identified by Suttle et al as being associated
showed a substantial increase in the median PFS in RCC patients [72]. Patients below this
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cutoff demonstrated similar efficacy to placebo. This threshold was independently confirmed
by Verheijen et al, and it roughly corresponds to the results of the preclinical/early-phase trials.
Although there were variations in reaction at the same threshold for STS patients, The
difference was not statistically significant. This may be because there were fewer patients and
a smaller impact size in STS patients in comparison to m RCC, so even though it was less
durable, the same threshold may still be appropriate for STS patients. pazopanib trough levels
have been linked to both survival and response rates (as determined by the RECIST criteria);
11 of the remaining 24 RCC patients out of 27 patients had an OR, but of the remaining 24
patients, none of the three individuals with a pazopanib C trough of 20.5 mg/L out of 27 RCC
patients [73].

7.2 Relation between toxicity and exposure

It has also been proven that exposure and toxicity are related, demonstrating that an increase
in pazopanib C trough is linked to an increase in the frequency of adverse events [74-88]. In
two investigations (n = 205), it was determined that individuals with the highest levels of
pazopanib C trough > 46 mg/L rate of adverse events (AEs), particularly those with hand-foot
syndrome and hypertension (all grades). Recently, Noda et al (n = 27) determined a somewhat
equivalent upper threshold of 50.3 mg/L for grade 3 toxicity. The results were most convincing
for fatigue, anorexia, and hypertension [89].

8. Future Prospects

Pazopanib represents a significant advancement in the realm of targeted cancer therapy,
offering a potent monotherapy option for the treatment of certain types of cancer [90]. As a
multitargeted tyrosine kinase inhibitor, pazopanib demonstrates efficacy in inhibiting the
activity of various receptors involved in tumor angiogenesis, growth, and progression. This
mechanism of action makes pazopanib particularly effective in targeting specific mutations and
tumors, offering a tailored approach to cancer treatment [91]. One of the key strengths of
pazopanib lies in its ability to target specific molecular pathways implicated in cancer
development and progression [92]. By inhibiting vascular endothelial growth factor receptors
(VEGFRs), platelet-derived growth factor receptors (PDGFRS), and other tyrosine kinases,
pazopanib disrupts the signaling cascades that promote tumor growth and angiogenesis [93].
This targeted approach not only slows down tumor progression but also helps in shrinking
existing tumors, thereby providing tangible benefits for patients with advanced or metastatic
disease [94]. Clinical studies have demonstrated the efficacy of pazopanib across various
cancer types, including renal cell carcinoma (RCC), soft tissue sarcoma (STS), and ovarian
cancer. In RCC, pazopanib has shown superior progression-free survival compared to placebo,
leading to its approval as a first-line treatment for advanced RCC [95]. Similarly, in STS,
pazopanib has demonstrated efficacy in prolonging progression-free survival, particularly in
patients with leiomyosarcoma and synovial sarcoma. These findings underscore the potential
of pazopanib as a valuable treatment option for specific subtypes of cancer where targeted
therapy is warranted [96]. Importantly, pazopanib offers a favorable safety profile, with
manageable adverse effects that can be effectively addressed with dose modifications or
supportive care measures [97]. Common side effects of pazopanib include hypertension,
fatigue, diarrhea, and elevated liver enzymes, which are generally mild to moderate in severity
[98]. By closely monitoring patients and implementing appropriate management strategies,
healthcare providers can mitigate these side effects and optimize treatment outcomes. The
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development of pazopanib highlights the paradigm shift towards precision medicine in
oncology, where treatment decisions are guided by the molecular characteristics of individual
tumors. Through molecular profiling and genomic analysis, oncologists can identify specific
mutations and alterations driving tumor growth, allowing for the selection of targeted therapies
such as pazopanib that are most likely to be effective [99]. This personalized approach not only
improves treatment efficacy but also minimizes unnecessary exposure to toxicities associated
with conventional chemotherapy. Looking ahead, ongoing research efforts are focused on
exploring the potential of pazopanib in combination with other targeted agents or
immunotherapies to further enhance treatment outcomes. Combinatorial approaches hold
promise for overcoming resistance mechanisms and maximizing the therapeutic benefit of
pazopanib across a broader spectrum of cancer types [100]. Additionally, biomarker-driven
clinical trials are underway to identify predictive markers of response to pazopanib, facilitating
the identification of patients who are most likely to benefit from this targeted therapy. In
conclusion, pazopanib represents a milestone in the field of precision oncology, offering an
effective monotherapy option for the treatment of specific mutations and tumors. By selectively
targeting key molecular pathways implicated in cancer pathogenesis, pazopanib demonstrates
efficacy across various cancer types while minimizing systemic toxicity. With ongoing
research and clinical advancements, pazopanib holds promise as a cornerstone of targeted
cancer therapy, paving the way for improved outcomes and personalized treatment strategies
for patients facing this complex disease [101].

9. Conclusion

We advise setting a target exposure threshold of >20.5 mg/L for pazopanib C trough because
multiple clinical trials have shown a correlation between pazopanib C trough >20.5 mg/L and
a notable increase in median PFS. Pazopanib C trough values >46 mg/L patients report
experiencing more toxicity. Due to their apparent inability to tolerate the treatment's negative
effects or to get a significant benefit from it. Therefore, there is no agreed-upon standard of
care, and there are no definitive rules for them to take care of patients with low PS. PFS
(progression-free survival) and overall survival rates have significantly improved in first-line
therapy trials for an RCC (OS). Tyrosine kinase inhibitors (TKIs) targeting 1-4 VEGFRs and,
more recently, testing of either two immune checkpoint inhibitors (ICI) or a mix of one ICI and
a TKI. Most of these trials, however, excluded RCC ECOG PS 2 patients, Karnofsky PS 70%
of patients, and just 1 included patients using ECOG PS 0-23. Therefore, there is a lack of
information on the therapies' tolerance and effectiveness for RCC patients with low PS. The
TKI pazopanib targets the signaling pathways involved in the formation of tumors as well as
VEGFR-1, -2, and -3. 10 The recommended treatment for an RCC at the time was sunitinib, a
VEGFR-targeting TKI. was shown to have a shorter PFS than pazopanib in a significant phase
111 trial in patients with an RCC and PS 0—1 [®¢]. The same trial also showed that pazopanib had
improved health-related quality of life (QoL) ratings and was better tolerated than sunitinib.
Poor PS is seen in between 13% and 29% of all RCC patients 81, To close this knowledge
gap and establish a higher standard of care for these patients, the Pazo2 study was developed.
Pazo2's objective was to evaluate the drug's effectiveness and tolerability. The first-line use of
Pazopanib therapy for RCC patients with ECOG PS2. The long-standing persistent need for
effective novel treatments for these uncommon diseases has been addressed by pazopanib's
successful clinical development as a treatment for advanced STS. However, based on formally
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documented clinical trial data, only a small proportion of the STS population's patients will
benefit from treatment, and in many cases, the benefit's duration would be brief. Until yet,
baseline clinicopathological factors that improve pazopanib benefit have not been identified in
data from prospective pazopanib studies' subgroup analyses. Additionally, the scant
Translational research that has looked at circulating or tumor-based biomarkers has not yet
provided meaningful and reliable potential biomarkers. Numerous biomolecular profiling data
points point to the presence of intrinsic biological subgroups within particular STS histocytes.
Additionally, it has been shown that biological characteristics including enhanced
chromosomal instability occur in a percentage of tumors across different Similar clinical signs
and are associated with STS subtypes [**-92, An interesting direction for biomarker research is
the evaluation of differing treatment results between such physiologically characterized
pazopanib-treated cohorts' STS subgroups. improved discriminatory trial endpoints and
assistance in the identification and validation of potential imaging surrogate markers for
survival could lead to the early diagnosis of clinical effects. The exact mechanism(s) by which
When used in STS, pazopanib has an anticancer effect. changes across and within various STS
subtypes are currently unknown. Furthermore, pazopanib resistance is frequently developed,
even in individuals who initially showed a clear benefit from treatment.
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