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Introduction 
The heterogeneity in cancer screening behaviors and risk factors 

among Asian American subgroups highlights the need for targeted, 
culturally relevant interventions. Factors such as acculturation, 
education, health insurance, and access to care significantly influence 
screening rates [1-3]. Community-based programs using lay health 
workers, culturally tailored materials, and navigation assistance have 
shown promise in increasing screening rates and addressing disparities 
[4]. Furthermore, the effectiveness of polygenic risk scores developed 
for European-ancestry women in predicting breast cancer risk among 
Asian women suggests potential for risk-stratified screening programs 
in Asia [5]. 

Breast cancer incidence rates have been rising steadily in many 
Asian countries over the past few decades [6]. This trend is largely 
attributed to the rapid urbanization and widespread adoption of 
Western lifestyles, which often include changes in diet, physical activity 
levels, and reproductive patterns. The shift towards a more sedentary 
lifestyle, coupled with increased consumption of processed foods 
and alcohol, has contributed to higher obesity rates and hormonal 

imbalances, both of which are known risk factors for breast cancer [7, 
8]. However, it is crucial to note that Asian women tend to develop 
breast cancer at a younger age compared to their Western counterparts. 
This earlier onset poses significant challenges for screening programs 
and early detection efforts. Additionally, Asian women are more likely 
to present with more aggressive subtypes of breast cancer, such as 
triple-negative breast cancer, which is associated with poorer prognosis 
and limited treatment options. These factors underscore the need for 
tailored screening guidelines and treatment protocols that account for 
the unique characteristics of breast cancer in Asian populations [9, 10]. 

Cervical cancer remains a significant health burden in many 
Asian nations, despite being largely preventable through human 
papillomavirus (HPV) vaccination and regular screening programs 
[11, 12]. The high incidence and mortality rates associated with 
cervical cancer in Asian countries are particularly concerning, given 
that effective prevention and early detection methods are available 
[13]. However, several factors contribute to the persistence of 
this preventable disease in Asian populations. One of the primary 
challenges in addressing cervical cancer in Asian women is limited 
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healthcare access, particularly in rural and underserved areas [14, 
15]. Many women lack access to regular gynecological care, HPV 
vaccination, and cervical cancer screening services. This lack of access 
is often compounded by financial barriers, as many women may not 
have the means to afford preventive care or cancer treatment [16, 17]. 
Cultural barriers also play a significant role in the high cervical cancer 
burden among Asian women. 

In many Asian cultures, there is a stigma associated with discussing 
reproductive health issues, which can lead to reluctance in seeking 
medical care or participating in screening programs [18]. Additionally, 
traditional beliefs and practices may sometimes conflict with modern 
medical approaches, further complicating efforts to implement effective 
prevention and treatment strategies [19, 20]. Lack of awareness about 
cervical cancer, its causes, and prevention methods is another critical 
factor contributing to the high disease burden [21]. Many women may 
not understand the importance of regular screening or the link between 
HPV and cervical cancer. This knowledge gap can result in delayed 
diagnosis and poorer outcomes, as women may not recognize early 
symptoms or seek medical attention until the disease has progressed to 
more advanced stages. 

Epidemiology of Breast and Cervical Cancer
Oncology in Asian women, particularly concerning cervical 

and breast cancers, presents unique challenges and considerations 
that require careful attention from healthcare professionals and 
policymakers [22, 23]. These two types of cancer have significant 
impacts on the health and well-being of Asian women, with distinct 
patterns and risk factors that differ from those observed in Western 
populations (Table 1) [24, 25]. Cervical and breast cancer screening 
rates among Asian American women show significant variation across 
different nationalities and subgroups. While overall mammography 
rates increased from 75.6% in 2001 to 81.8% in 2009, Papanicolaou test 
rates remained relatively stable at around 80% [1]. However, striking 
disparities exist, with Vietnamese women having the highest cervical 
cancer incidence (18.9 per 100,000) and Asian Indian/Pakistani women 
the lowest (4.5 per 100,000) [26]. Interestingly, contrary to the plateau 
observed in white women, cervical squamous cell carcinoma (SCC) 
rates continued to rise with age among Chinese, Filipina, Korean, and 
Vietnamese women [26]. Additionally, while Asian women generally 
have denser breasts than Western women, their breast cancer incidence 
is lower. However, the risk of breast cancer still increases with breast 
density measured using the percent density index, regardless of 

menopausal status [27]. 

Breast cancer is the most commonly diagnosed cancer among 
women globally, and its incidence is rising in many Asian countries. 
For instance, a study examining breast cancer among Asian Indian 
and Pakistani American women found that they are diagnosed 
at a significantly younger age compared to non-Hispanic white 
women, with a mean age of 54.5 years vs 62 years, respectively [28]. 
Furthermore, Asian women often present with more aggressive tumor 
characteristics, such as higher rates of triple-negative and HER2-
positive breast cancers [29]. In a systematic review, it was noted that 
family history significantly increases breast cancer risk among Asian 
women, with a pooled odds ratio of 2.46 for those with a first-degree 
relative diagnosed with the disease [30]. This familial risk is comparable 
to that observed in women of European ancestry, suggesting that 
genetic factors play a substantial role in breast cancer susceptibility 
across different ethnicities.

A study explored the differences in breast cancer presentation, 
recurrence, and survival among young women of various race/ethnic 
backgrounds [31]. The research included 240 women aged 40 years 
and younger with a new diagnosis of breast cancer, who were referred 
to the Sunnybrook Odette Cancer Center between February 2008 and 
January 2015. Out of these, 209 women (87%) had known parental 
race/ethnicity and were not of mixed ancestry. The racial/ethnic 
breakdown was as follows: Caucasian: 57.4% (n = 120); Black: 8.6% (n = 
18); East Asian: 15.8% (n = 33); South Asian: 8.6% (n = 18); and South-
East Asian: 9.6% (n = 20). The median age at diagnosis was 37 years, 
with a median tumor size of 2.5 cm. Notably, 58% of the patients had 
lymph node involvement. The majority of the tumors were hormone 
receptor-positive/HER2-negative, while 26% were HER2-positive, 
and 13% were triple-negative breast cancer. A significant portion of 
the patients (83.7%) received chemotherapy, with 29.1% undergoing 
treatment in the neoadjuvant setting. There were no statistically 
significant differences in treatment across the various racial/ethnic 
groups. With a median follow-up of 10.5 years, the study found that: 
South Asian women had a non-significantly higher risk of distant 
recurrence (Hazard ratio (HR) = 1.27, p = 0.627) and breast cancer-
specific death (HR = 1.42, p = 0.521) compared to Caucasian women. 
East Asian women exhibited the lowest risk of distant recurrence (HR = 
0.52, p = 0.224) and breast cancer-related death (HR = 0.36, p = 0.167). 
The findings suggest trends indicating worse breast cancer outcomes 
among South Asian women and better outcomes among East Asian 
women. The authors recommend further validation of these results in 

Factor Breast cancer Cervical cancer
Incidence Most common cancer in women worldwide Fourth most common cancer in women worldwide

Mortality rate High but improving due to early detection and treatment Significant, especially in low-income countries
Age group affected Most common in women aged 50+ but can occur earlier Most common in women aged 30 - 50

Major risk factors Age, genetics (BRCA1/BRCA2 mutations), hormonal factors, obesity, 
alcohol consumption, late/no childbirth, hormone therapy

HPV infection (high-risk types 16, 18), smoking, multiple sexual partners, 
early sexual activity, immunosuppression

Prevention Lifestyle modifications, regular mammography screening, 
chemoprevention (e.g., tamoxifen) for high-risk groups HPV vaccination, regular Pap smear and HPV testing, safe sexual practices

Screening methods Mammography, breast self-exam, clinical breast exam, MRI for high-
risk individuals

Pap smear, HPV DNA test, visual inspection with acetic acid in low-resource 
settings

Global burden High incidence in both developed and developing countries Higher burden in low- and middle-income countries due to lack of screening

Primary treatment
Surgery (lumpectomy/mastectomy), chemotherapy, radiation therapy, 
hormonal therapy (Tamoxifen, Aromatase inhibitors), targeted therapy 

(HER2 inhibitors)

Surgery (LEEP, hysterectomy), radiotherapy, chemotherapy, targeted therapy 
in advanced cases

Survival rate 5-year survival rate > 90% in early-stage cases 5-year survival rate varies widely; high in early stages (>90%) but low in 
advanced stages

Public health impact Major focus of cancer awareness programs; pink ribbon campaigns Increasing focus on HPV vaccination and cervical cancer screening programs

Table 1: Epidemiological overview of breast and cervical cancer: risk factors, screening, and outcomes.
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a larger cohort of young women with breast cancer to confirm these 
observations [31].

Cervical cancer remains a leading cause of cancer morbidity and 
mortality among women in Asia. Data from Indonesia indicated that 
cervical cancer accounted for 15.8% of all cancer cases, highlighting 
its prevalence in the region [32]. Additionally, a systematic literature 
review revealed that the proportion of women with locally advanced 
cervical cancer (LACC) is notably high in Asia, with estimates reaching 
up to 50% in some studies [33]. The awareness of cervical cancer risk 
factors and symptoms is crucial for early detection and treatment. A 
study conducted in Uganda and South Africa found that while awareness 
of cervical cancer symptoms was relatively high, many women were 
unaware of significant risk factors such as HPV and HIV [34]. This 
gap in knowledge underscores the need for targeted educational 
interventions to improve screening rates and early diagnosis.

The trends in breast and cervical cancer incidence in Asia show 
a concerning increase. An ecological study covering the period from 
1998 - 2012 found that breast cancer incidence rates have been steadily 
rising, with an average annual percentage change of 2.1% [35]. In 
contrast, cervical cancer incidence rates displayed a declining trend, 
which may reflect improvements in screening and vaccination efforts 
against HPV [35]. In Japan, while the overall cancer mortality rate is 
decreasing, the mortality rates for breast and cervical cancers have 
not followed this trend, indicating a need for enhanced screening and 
prevention strategies [36]. The disparities in cancer outcomes among 
different Asian populations highlight the importance of culturally 
sensitive healthcare approaches that consider socioeconomic factors 
and access to medical services.

Barriers to timely screening and care for breast and cervical cancers 
are prevalent in many Asian communities. A study in Uganda and 
South Africa identified financial constraints as a significant barrier, 
with many women anticipating difficulties in accessing healthcare due 
to transport costs [37]. Similarly, limited English proficiency among 
Asian American populations has been associated with lower rates of 
cancer screening, emphasizing the need for language-appropriate 
healthcare services [38]. Efforts to improve cancer screening rates must 
address these barriers by enhancing community awareness, providing 
financial assistance, and ensuring that healthcare providers are 
culturally competent and sensitive to the needs of diverse populations.

The epidemiology of breast and cervical cancer in Asian 
women reveals critical insights into the rising incidence and unique 
characteristics of these diseases. Addressing the disparities in 

awareness, access to care, and screening practices is essential for 
improving outcomes. Future research should focus on disaggregating 
data by specific ethnic groups to better understand the nuances of 
cancer epidemiology in Asia and to inform targeted interventions that 
can effectively reduce the burden of these cancers.

Impact of Cultural Factors on Cancer Screening
Cultural factors significantly impact cancer screening behaviors 

among Asian American women, with notable variations across 
different nationalities and subgroups (Table 2). Asian American 
women generally have lower rates of breast and cervical cancer 
screening compared to non-Hispanic White women [39, 40]. However, 
there is considerable heterogeneity within Asian American subgroups. 
For instance, Filipino American women have the highest Pap test rates 
(81%), while Vietnamese American women have the lowest (61%) [39]. 
Similarly, for mammography, Japanese American women have the 
highest rates (78%), while Korean American women have the lowest 
(53%) [39]. 

Cultural beliefs and attitudes play a crucial role in these disparities. 
Eastern cultural views, such as beliefs in the role of luck and self-care, 
are associated with lower screening rates [40]. Additionally, factors 
like immigration stress, acculturation level, English proficiency, social 
support, and spirituality influence health behaviors and health-related 
quality of life among Asian American breast cancer patients [41]. 
Cultural and linguistic barriers also contribute to unmet physical and 
emotional needs during cancer survivorship [41]. Understanding 
the cultural nuances of each Asian American subgroup is essential 
for developing effective cancer screening interventions. Successful 
programs should incorporate culturally tailored and linguistically 
appropriate educational materials, use community individuals as lay 
health workers, and provide navigation assistance to overcome access 
barriers [4]. Future research should focus on disaggregating data 
for different Asian American subgroups and exploring the interplay 
between cultural factors and cancer screening behaviors to develop 
targeted, culturally sensitive interventions [42, 43].

Culturally tailored interventions, community health workers 
(CHWs), and navigation assistance have shown promise in overcoming 
barriers to cancer screening among diverse Asian American subgroups. 
Culturally tailored interventions that address language barriers, 
cultural beliefs, and health literacy have been effective in increasing 
cancer screening rates among Asian American populations [4, 44]. 
These interventions often utilize culturally relevant materials and 
provide information in the target population’s native language [44]. 

Cultural factor Impact on cancer screening Affected cancer types

Modesty and privacy concerns Reluctance to undergo screenings like mammograms and Pap smears due to embarrassment or 
discomfort with male healthcare providers Breast and cervical

Traditional beliefs and fatalism Belief that cancer is a death sentence, leading to fear and avoidance of screening Breast, cervical, and ovarian

Family and social influence Decision-making often influenced by family members, particularly male relatives, leading to delays in 
seeking preventive care Breast and cervical

Stigma around cancer Fear of social ostracization, especially regarding reproductive cancers, discouraging open discussions 
and screenings Cervical and ovarian

Religious and cultural taboos Restrictions on discussing female health issues or undergoing medical procedures perceived as invasive Breast and cervical
Limited health literacy Lack of awareness about the importance of early detection and available screening programs Breast, cervical, and colorectal

Preference for traditional medicine Some women prioritize herbal or alternative treatments over medical screenings and interventions Breast and cervical
Financial barriers and accessibility High costs of screening and limited availability of female healthcare providers deter participation Breast and cervical

Migrant and minority status Language barriers and lack of trust in the healthcare system reduce screening rates among immigrant 
populations Breast, cervical, and liver

Work and family responsibilities Women prioritize family and work obligations over their own health, leading to missed screening 
opportunities Breast and cervical

Table 2: Cultural barriers influencing cancer screening among Asian women.
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For instance, a pilot Cancer Screening Education Program developed 
for various culturally and linguistically diverse communities, including 
Vietnamese and South Asian groups, demonstrated improvements in 
knowledge, attitudes, and intentions to participate in cancer screening 
[45]. CHWs play a crucial role in these interventions by increasing 
cancer awareness, knowledge, and encouraging screening [44]. CHWs 
from the same cultural background can build trusting relationships 
with community members and address cultural, historical, and 
structural needs [46]. 

A study on training South Asian women as CHWs showed 
promising results in improving their knowledge, self-efficacy, and 
competence in promoting cancer prevention awareness among their 
peers [47]. Navigation assistance has been particularly effective in 
overcoming access barriers and improving screening rates [4, 48]. 
For example, a culturally tailored, language-concordant navigator 
program significantly improved colonoscopy rates for low-income, 
ethnically diverse patients [48]. Similarly, a mobile app intervention 
combined with health navigation services was found to be feasible 
and effective in promoting breast cancer screening behaviors among 
Korean American immigrant women [49]. A combination of culturally 
tailored interventions, CHWs, and navigation assistance can effectively 
address the multiple barriers faced by Asian American subgroups in 
accessing cancer screening services. These approaches help overcome 
language barriers, cultural beliefs, lack of knowledge, and access issues, 
ultimately leading to improved cancer screening rates and health 
outcomes for these diverse communities [4, 44, 50].

Treatment Strategies for Breast and Cervical Cancer
Treatment strategies for breast and cervical cancer have evolved 

significantly over the years, focusing on personalized approaches that 
combine surgery, radiation, chemotherapy, and targeted therapies [51]. 
For breast cancer, treatment often involves a combination of surgery 
(lumpectomy or mastectomy), chemotherapy, radiation, hormone 
therapy, and newer options like targeted therapies (e.g., HER2 
inhibitors) and immunotherapy, tailored to the cancer’s type and stage 
[52]. In contrast, cervical cancer treatment primarily relies on surgery 
(e.g., hysterectomy or cone biopsy), radiation, and chemotherapy, 
with the option of targeted therapies for advanced cases. Advances in 
early detection and screening have also improved treatment outcomes 

for both cancers, with increasing emphasis on prevention through 
vaccination (HPV for cervical cancer) and lifestyle modifications 
[53, 54]. The goal is to provide individualized treatment plans that 
maximize survival while minimizing side effects, aiming for a holistic 
approach to patient care.

Breast cancer

Breast cancer treatment strategies have evolved significantly, 
incorporating a range of approaches tailored to the type and stage of 
the disease (Figure 1). These strategies include traditional methods 
such as surgery, chemotherapy, and radiation, as well as innovative 
techniques like targeted therapy, immunotherapy, and advanced drug 
delivery systems [55]. The integration of these methods aims to improve 
treatment efficacy, reduce side effects, and enhance patient quality 
of life. Below, key aspects of breast cancer treatment strategies are 
discussed, highlighting both conventional and emerging approaches.

Conventional treatment methods

•	 Surgery: Surgical options include lumpectomy and 
mastectomy, often followed by radiation therapy to eliminate residual 
cancer cells. Minimally invasive surgery is gaining popularity due to 
its reduced physical and psychological impact, offering faster recovery 
and better cosmetic outcomes [56]. 

•	 Chemotherapy and radiation: These remain standard 
treatments, particularly for advanced stages. Chemotherapy uses 
cytotoxic drugs to target rapidly dividing cells, while radiation therapy 
focuses on destroying cancer cells in specific areas [57, 58]. 

•	 Hormonal therapy: Used for hormone receptor-positive 
breast cancers, hormonal therapies aim to block or lower estrogen 
levels, slowing the growth of tumors [58, 59].

Emerging and innovative strategies

•	 Combination chemotherapy: This approach uses multiple 
drugs to target cancer through different mechanisms, often 
incorporating phytoconstituents to enhance efficacy and reduce 
resistance [60].

•	 Nanotechnology and drug delivery systems: Nanoparticles 
and other nanocarriers are being developed to improve drug delivery, 

Figure 1: Different strategies to treat different types of breast cancer [55].
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targeting cancer cells more precisely and minimizing damage to healthy 
tissues. These systems include liposomes, dendrimers, and polymeric 
micelles [60, 61]. 

•	 Immunotherapy: Strategies to convert “cold” tumors 
into “hot” tumors involve using nanoparticles to modify the tumor 
microenvironment, enhancing immune cell infiltration and activation 
[62]. 

•	 Gene therapy and targeted therapy: These therapies focus on 
specific genetic and molecular pathways involved in cancer progression, 
offering personalized treatment options based on individual patient 
profiles [58].

Treatment for specific conditions

•	 Fungating and ulcerating tumors: These complex cases 
require a combination of local and systemic treatments. Surgical 
intervention, radiotherapy, and chemotherapy are tailored based on 
tumor characteristics and patient demographics [63]. 

•	 Stage-specific treatments: Early-stage breast cancer may 
benefit from less invasive treatments like minimally invasive surgery, 
while advanced stages often require a combination of systemic therapies 
to manage symptoms and prolong life [56, 59].

While these strategies represent significant advancements in 
breast cancer treatment, challenges remain, particularly in addressing 
drug resistance and ensuring equitable access to care. The integration 
of lifestyle modifications and preventive measures, such as reducing 
alcohol intake and maintaining a healthy weight, also plays a crucial 
role in managing breast cancer risk [64]. As research continues, the 
focus on personalized medicine and innovative technologies promises 
to further enhance treatment outcomes and patient quality of life.

Cervical cancer

Cervical cancer treatment strategies have evolved significantly, 
incorporating a range of modalities from traditional methods to 
cutting-edge therapies (Figure 2). These strategies aim to improve 
patient outcomes, manage advanced stages, and address quality of life 
concerns. The integration of surgical advancements, chemotherapy, 
radiation, immunotherapy, and novel drug delivery systems represents 
a comprehensive approach to managing cervical cancer. Below, the key 
treatment strategies are discussed in detail.

Surgical and conventional therapies
•	 Surgical techniques: Radical hysterectomy and minimally 

invasive procedures are standard surgical options, with advancements 
enhancing patient outcomes and quality of life. For early-stage cervical 
cancer, fertility-preserving surgeries like trachelectomy are viable 
options [66, 67].

•	 Chemotherapy and radiation: These remain vital components, 
especially for LACC. New drug regimens and combination therapies 
have improved efficacy and tolerance. Radiation therapy techniques 
have been refined to maximize tumor control while minimizing 
adverse effects [66, 68, 69].

Immunotherapy and targeted therapies

•	 Immune checkpoint inhibitors: Immune checkpoint 
inhibitors, such as anti-PD-1, have shown promising results in LACC 
by enhancing anti-tumor immune responses. Adoptive T cell therapy 
and therapeutic vaccines targeting HPV antigens are also under 
investigation (Figure 3) [71].

•	 Targeted therapies: These focus on specific biochemical 
pathways, offering personalized treatment approaches. They are 
particularly beneficial in cases where conventional therapies are less 
effective [66, 72].

Novel drug delivery systems

•	 Localized treatment approaches: Novel carriers like 
nanofibers, nanoparticles, and hydrogels are being developed to deliver 
therapeutics directly to the tumor site, reducing systemic toxicity and 
improving efficacy. These systems are designed to maintain therapeutic 
levels locally for extended periods [73].

•	 Nanocarriers: These offer a promising approach for 
concurrent chemotherapeutic drug delivery, potentially overcoming 
the limitations of traditional chemotherapy [74].

Advanced imaging and treatment planning

•	 [18F]FDG-PET/CT: This imaging technique is crucial for 
staging and treatment planning in LACC, guiding interventions such 
as nodal boosting and extended-field radiotherapy. However, the risk 
of false positives necessitates careful interpretation [75].

•	 Magnetic resonance imaging (MRI)-guided adaptive beam 
therapy: This modern radiation therapy method allows for precise 
targeting of metastatic pelvic lymph nodes (PLN), improving treatment 
outcomes while reducing treatment times [69].

Fertility preservation and quality-of-life

•	 Fertility-sparing options: For women diagnosed during 
reproductive years, options like trachelectomy and ovarian 
transposition are available. These strategies aim to preserve fertility 
while maintaining oncologic safety [67].

•	 Quality-of-life considerations: Addressing the financial 
toxicity and disparities in treatment access is crucial. Ensuring equitable 
access to HPV vaccination, screening, and treatment is essential for 
improving outcomes globally [72].

While these strategies represent significant advancements in 
cervical cancer treatment, challenges remain, particularly in ensuring 
equitable access to these therapies across different regions. The 
integration of novel therapies with traditional methods offers hope for Figure 2: Different strategies to treat cervical cancer [65].
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improved outcomes, but ongoing research and evidence-based care are 
necessary to address the unmet needs in cervical cancer management.

Clinical Studies Focusing on Treatment Strategies 
Breast and cervical cancers are significant health concerns for 

women in Asia, with varying treatment strategies influenced by 
cultural, economic, and healthcare system factors. This section explores 
the treatment approaches for these cancers, highlighting recent 
advancements and challenges faced by Asian women.

Breast Cancer Treatment 

Breast cancer is a leading cause of cancer-related deaths worldwide, 
and its treatment strategies vary significantly across different 
populations due to genetic, environmental, and socioeconomic factors. 
In Asian women, breast cancer treatment strategies have been studied 
extensively, revealing unique challenges and opportunities.

A study included a total of 160 patients, with 116 presenting with 
symptomatic breast cancer, primarily characterized by a palpable 
mass [76]. Most of these patients (92.2%) were of Asian ethnicity, 
with 69% being Chinese. The average age at diagnosis was 48.3 years, 
and the mean tumor size was 23.4 mm. Out of the 116 patients with 
symptomatic breast cancer, 95 (81.9%) underwent breast conservation 
treatment (BCT). This indicates a significant utilization of BCT among 
the study population, which is higher than the reported rates in other 
studies. Among the 22 patients who were initially assessed to have 
tumors too large for direct surgery, 13 (59%) were able to successfully 
undergo BCT after receiving neoadjuvant chemotherapy that down 
staged their tumors. The study found that while 95 patients were 
eligible for BCT, eight chose mastectomy instead. If these patients had 
opted for BCT, the overall BCT rate could have reached 88.8%. The 
follow-up period averaged 91.4 months, with a 5-year overall survival 
rate of 97.4% for patients with symptomatic lesions. The disease-free 
survival rate was 94%. The results also indicated that BCT did not 
compromise survival outcomes. The 5-year overall survival for women 
who underwent BCT was 97.7%, compared to 95.2% for those who had 
mastectomy, although this difference was not statistically significant. 

The study concluded that it is feasible for a majority of Asian women 
with symptomatic breast malignancies to undergo BCT, suggesting 
that with appropriate medical therapy and surgical techniques, BCT 
rates could be optimized to at least 80%. These findings highlight the 
potential for improving BCT utilization in Asian populations, which is 
crucial given the associated survival benefits [76].

Another study analyzed the medical records of 2,492 Asian breast 
cancer patients who underwent BCT between 1989 and 2012 [77]. It 
aimed to understand how age affects locoregional recurrence and 
survival rates in these patients. Patients aged 40 years or younger had a 
significantly higher likelihood of locoregional recurrence compared to 
older patients, with a HR of 2.32, indicating they were more than twice 
as likely to experience this issue. The rates of locoregional recurrence 
decreased annually by 4% for patients with luminal-type breast cancers 
and by 8% for those with triple-negative cancers. This suggests that 
younger patients face more aggressive forms of cancer. Breast cancer-
free survival rates also improved year-on-year, with increases of 4% for 
luminal-type cancers and 8% for triple-negative cancers. This indicates 
that younger patients have a higher risk of recurrence. The study found 
that breast cancer-specific survival rates increased with age, with a 5% 
annual increase. This means that older patients generally had better 
survival outcomes compared to younger patients. The relationship 
between age and breast cancer outcomes was complex. For younger 
patients, there was a continuous increase in the risk of relapse and 
death without a clear threshold age. This contrasts with older patients, 
where the influence of age on overall survival was affected by other 
health issues unrelated to cancer. The findings highlighted that young 
Asian breast cancer patients treated with BCT have higher rates of 
local recurrence and breast cancer-related deaths compared to older 
patients. This emphasizes the need for tailored treatment approaches 
for younger patients. Overall, the study concluded that every year of 
increased age at diagnosis improved local control and reduced breast 
cancer mortality, indicating that age is a significant factor in breast 
cancer outcomes [77].

A study presents significant findings regarding the efficacy and 
toxicity of cyclin D kinase 4/6 (CDK4/6) inhibitors in advanced 

Figure 3: Schematic overview of cancer immunotherapies to target cervical cancer [70].
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breast cancer, particularly focusing on the impact of ethnicity [78]. 
The addition of CDK4/6 inhibitors to endocrine therapy significantly 
improves progression-free survival (PFS) in patients with advanced 
breast cancer. The overall HR for PFS when comparing CDK4/6 
inhibitor-endocrine therapy to endocrine monotherapy was 0.56 (95% 
CI 0.50 - 0.62), indicating a substantial benefit from the combination 
therapy. The analysis revealed that the efficacy of the treatment varies 
by ethnicity: In Asian patients (n = 492), the PFS HR was notably lower 
at 0.39 (95% CI 0.29 - 0.51, p < 0.0001), suggesting a greater benefit 
from the combination therapy. In non-Asian patients (n = 2007), 
the PFS HR was 0.62 (95% CI 0.54 - 0.71, p < 0.0001), indicating a 
lesser but still significant benefit compared to the Asian subgroup. The 
study found a significant interaction between treatment efficacy and 
ethnicity (p = 0.002), highlighting that the benefit of adding CDK4/6 
inhibitors to endocrine therapy is more pronounced in Asian patients 
compared to non-Asians. Toxicity data were available from only two 
trials (n = 1334), and the results did not provide convincing evidence 
of differences in treatment-related toxicities between the ethnic groups. 
This suggests that while efficacy may vary by ethnicity, the relative 
risk of toxicity does not. The findings emphasize the need for further 
research into the pharmacogenomics of CDK4/6 inhibitors and their 
varying effects across different ethnic groups. This could inform trial 
designs and economic analyses in the future. In summary, the study 
concludes that while CDK4/6 inhibitors significantly enhance PFS in 
advanced breast cancer, the degree of benefit is influenced by ethnicity, 
with no significant differences in toxicity observed [78].

A study involved 1542 early breast cancer patients from the Asia-
Pacific region who received docetaxel-based adjuvant therapy between 
2006 and 2013 [79]. The patients were followed for 5 years to assess 
safety, relapse, and survival outcomes. Among the patients, 92% 
received anthracycline-containing regimens, while 8% received non-
anthracycline-containing docetaxel-based regimens. The mean dose 
intensity of docetaxel varied across treatment types, with values of 
25.8 mg/m2/week for monotherapy, 22.4 mg/m2/week for combination 
therapy, and 25.4 mg/m2/week for sequential therapy. Adverse events 
were reported in 94.9% of patients, with serious adverse events 
occurring in 12.6%. The most common AEs included alopecia, nausea, 
neutropenia, and vomiting. Grade 4 neutropenia was reported in 25.2% 
of patients. At the 5-year follow-up, 127 patients (8.3%) had died, 
and only 7% experienced a relapse or a second primary malignancy. 
The study found that 70.5% of patients were alive without relapse or 
second malignancy. The disease-free survival rate was 82%, and the 
overall survival rate was 91% at the end of the 5-year follow-up. The 
median disease-free survival was approximately 1827 days, while the 
median overall survival was around 1824 days. The study highlighted 
significant differences in disease-free survival and overall survival rates 
among different countries in the Asia-Pacific region, which may be 
attributed to variations in treatment regimens and patient populations. 
Overall, the findings suggest that docetaxel-based adjuvant therapy is 
effective for early breast cancer patients in the Asia-Pacific region, with 
comparable safety and survival outcomes to those reported in other 
studies [79].

Cervical Cancer Treatment 

Cervical cancer remains a significant health burden in Asian 
countries, with varying treatment strategies and outcomes. This 
section summarized findings from multiple clinical studies to provide 
insights into treatment strategies, prognostic factors, and quality of life 
outcomes for cervical cancer in Asian women.

A study reviewed the treatment outcomes of 135 patients with LACC 
who underwent computed tomography (CT)-guided brachytherapy 
at Queen Mary Hospital, Hong Kong, between November 2013 and 
December 2019 [80]. The median follow-up period for these patients 
was 53.6 months, with a range from 3.0 to 99.6 months. The five-year 
local control rate was 90.7%, meaning that most patients did not have 
cancer recurrence in the treatment area. The five-year pelvic control 
rate was 84.3%, indicating that the cancer did not spread to the pelvic 
region in most patients. The five-year distant metastasis-free survival 
rate was 80.0%, which means that 80% of patients did not develop 
cancer in other parts of the body. The overall survival rate after five 
years was 87.2%, showing that a significant majority of patients were 
still alive. However, the study found that patients with adenocarcinoma 
had worse outcomes compared to those with SCC. The five-year local 
control rate for adenocarcinoma was only 74.8%, compared to 95.1% 
for SCC. Similarly, the five-year pelvic control rate was 63.9% for 
adenocarcinoma vs 89.7% for SCC. The overall survival rate was also 
lower for adenocarcinoma patients, at 69.3% compared to 92.7% for 
SCC patients. The study reported that 11.9% of patients experienced 
long-term complications after treatment, with 6.7% having severe 
complications (grade 3 or above). Overall, the findings suggest that CT-
guided brachytherapy is an effective treatment for LACC, but patients 
with adenocarcinoma may require more tailored treatment strategies 
due to their poorer prognosis [80].

A study presented significant findings regarding the use of 
pembrolizumab in combination with chemoradiotherapy for patients 
with high-risk, LACC in Aisa [81]. This was a randomized, phase 
III, double-blind study (ENGOT-cx11/GOG-3047/KEYNOTE-A18) 
that compared pembrolizumab (pembro) plus concurrent 
chemoradiotherapy (CCRT) against placebo (pbo) plus CCRT in 
patients with high-risk LACC. A total of 299 patients were enrolled 
from East Asia, including countries like China, Japan, South Korea, 
Thailand, and Taiwan. Patients were randomly assigned to receive either 
pembro + CCRT (n = 153) or pbo + CCRT (n = 146). The median PFS 
was not reached in either treatment group. However, the HR for PFS 
was 0.55 (95% CI, 0.35 - 0.88), indicating a significant improvement in 
PFS for the pembrolizumab group. The 24-month PFS rate was 77.6% 
for the pembro + CCRT group compared to 59.8% for the pbo + CCRT 
group. While the median overall survival was also not reached in either 
group, there was a favorable trend for improved overall survival in the 
pembrolizumab group, with an HR of 0.73 (95% CI, 0.49 - 1.07). Grade 
≥3 treatment-related adverse events occurred in 78.3% of patients 
receiving pembro + CCRT and 77.4% in the pbo + CCRT group, with 
no grade 5 events reported. Immune-mediated adverse events were 
observed in 43.4% of the pembrolizumab group compared to 10.3% in 
the placebo group. The results suggest that pembrolizumab combined 
with CCRT may be a new treatment option for patients with high-risk 
LACC in East Asia, demonstrating a PFS benefit with manageable 
safety. These findings highlight the potential of pembrolizumab as an 
effective treatment strategy in this patient population [81].

A study analyzed 192 patients with LACC who were treated with 
CCRT at Xiangya Hospital from January 2014 to June 2017 [82]. The 
patients were in stages IIB to IVA according to the FIGO staging 
system. The median follow-up time for these patients was 39.5 months. 
During this period, 33 patients (17.2%) experienced tumor recurrence 
or metastasis, and 21 patients (10.9%) died. The three-year overall 
survival rate was reported to be 89.1%, while the three-year PFS rate 
was 82.8% for all patients. The study found that patients with non-
SCC (NSCC), which includes adenocarcinoma and adenosquamous 
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carcinoma, had significantly lower survival rates compared to those 
with SCC. Specifically, the overall survival rates were 91.6% for SCC 
vs 57.1% for NSCC, and PFS rates were 86.0% for SCC vs 42.9% for 
NSCC. Advanced disease stages (IIIA-IVA) were associated with 
poorer survival outcomes. Patients in these advanced stages had worse 
overall survival and PFS compared to those in stage IIB. The presence 
of positive PLN and para-aortic lymph nodes (PALN) also negatively 
impacted survival rates. For instance, the overall survival rates for 
patients with negative vs positive PLN were 94.2% vs 82.6%, and for 
PALN, they were 91.6% vs 57.1%. A lower pretreatment hemoglobin 
(HGB) level (< 126 g/L) was identified as an independent prognostic 
factor for PFS. Patients with lower HGB levels had worse survival 
outcomes, with overall survival rates of 93.3% vs 84.1% for those with 
HGB levels ≥ 126 g/L. The study concluded that NSCC and PALN 
metastasis are significant poor prognostic factors for both overall 
survival and PFS in LACC patients treated with CCRT, while lower 
pretreatment HGB levels are an independent factor affecting PFS [82].

A study aimed to assess the quality-of-life outcomes in women who 
underwent different treatment approaches for cervical cancer [83]. The 
study involved 131 cervical cancer patients and compared quality-of-
life outcomes among three treatment approaches: (1) Chemotherapy, 
radiotherapy, and brachytherapy, (2) Isolated hysterectomy, and (3) 
Hysterectomy combined with radiotherapy. Patients who underwent 
the chemo/radio/brachytherapy treatment reported significantly 
lower quality-of-life scores compared to those who had isolated 
hysterectomy. This was particularly evident in the FACIT-Cx 
subscales, which measure physical well-being and specific concerns, 
as well as the overall FACIT-total score (p < 0.05). The MDASI (MD 
Anderson Symptom Inventory) results indicated that patients in the 
chemo/radio/brachytherapy group experienced greater symptoms and 
more interference in their daily activities compared to those who had 
isolated hysterectomy. The study highlighted the need to address sexual 
concerns in quality-of-life assessments for cervical cancer survivors, 
as these factors are often underestimated due to societal taboos. This 
underscores the importance of comprehensive care that includes 
discussions about sexual health. The findings suggest that isolated 

hysterectomy leads to better quality-of-life outcomes compared to 
more aggressive treatments like chemo/radio/brachytherapy. The study 
emphasizes the necessity of considering sexual health and overall well-
being in post-treatment care for cervical cancer patients. In summary, 
the study provides valuable insights into how different treatment 
approaches for cervical cancer impact the quality-of-life, particularly 
emphasizing the advantages of isolated hysterectomy and the need for 
holistic care that includes sexual health considerations [83].

Role of AI
AI plays a transformative role in the detection, diagnosis, and 

management of breast and cervical cancer. By leveraging machine 
learning and deep learning techniques, AI enhances the precision and 
efficiency of cancer screening and diagnosis (Figure 4), which is crucial 
for improving patient outcomes [85, 86]. AI systems are particularly 
beneficial in regions with limited access to healthcare resources, as 
they can provide consistent and accurate diagnostic support (Table 3). 
The following sections detail the specific roles AI plays in breast and 
cervical cancer care.

In breast cancer 

AI is increasingly recognized as a transformative tool in the 
detection, diagnosis, and treatment of breast cancer. The integration of 
AI into breast cancer care has shown potential in enhancing diagnostic 
accuracy, improving treatment planning, and ultimately, patient 
outcomes. This section explores the various applications of AI in breast 
cancer care, highlighting its benefits and the challenges that need to be 
addressed for its broader adoption.

In detection

•	 Enhanced imaging techniques: AI has significantly improved 
the sensitivity and specificity of breast cancer detection, particularly 
in imaging modalities like mammography, MRI, and ultrasound. 
AI models, such as Faster R-CNN, have demonstrated superior 
performance in detecting small lesions, reducing false positives, and 
assisting radiologists in early cancer detection [87, 88]. 

Figure 4: Role of AI in cancer, including early screening, diagnosis, treatment, prognosis, and clinical decision-making [84].
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•	 Automated classification: Machine learning models, 
including AutoML - TPOT with PCA, have achieved high accuracy 
rates in classifying breast cancer, with some models reaching up to 
98.6% accuracy. These models enhance computational efficiency and 
accuracy, crucial for early diagnosis and treatment planning [89].

In diagnosis

•	 Diagnostic accuracy: AI methods have shown high 
diagnostic accuracy, with area under curve values ranging from 0.80 to 
0.96. Convolutional neural networks have been particularly effective, 
demonstrating high sensitivity and specificity in various studies.

•	 Biomarker detection: AI has facilitated the non-invasive 
detection of biomarkers, such as circulating tumor cells and 
microRNAs, which are promising for early breast cancer diagnosis. 
These biomarkers can potentially overcome the limitations of 
traditional screening methods [90].

In treatment

•	 Personalized medicine: AI’s predictive capabilities aid in risk 
stratification and treatment response, particularly in managing triple-
negative breast cancer. This allows for more personalized treatment 
plans, reducing recurrence and minimizing side effects [88]. 

•	 Clinical decision support: AI tools are used as clinical decision 
support systems, augmenting treatment decisions and improving 
workflow efficiency in multidisciplinary tumor board settings [88].

Limitations

•	 Data quality and algorithm transparency: Persistent 
challenges in AI adoption include data quality, algorithm transparency, 
and resource disparities. Addressing these issues is crucial for advancing 
AI applications in breast cancer care [88]. 

•	 Integration and scalability: Future advancements may 
focus on integrating multi-modal imaging and improving predictive 
capacities, which could enhance the reliability and scalability of AI 
systems in clinical practice [91].

While AI offers significant potential in improving breast cancer 
care, it is essential to consider the ethical concerns and real-world 
validation of these technologies. Ensuring the reproducibility of results 

and standardizing approaches will be critical for the safe and effective 
application of AI in medical practice. Additionally, the integration 
of explainable AI techniques can enhance model transparency and 
clinical trust, making AI tools more interpretable and reliable for 
clinicians [92].

In cervical cancer 

AI is increasingly recognized as a transformative tool in the 
detection, diagnosis, and treatment of cervical cancer. By leveraging 
machine learning and deep learning algorithms, AI enhances the 
precision and efficiency of cervical cancer screening and management, 
particularly in resource-limited settings. This integration of AI 
into cervical cancer care aims to improve early detection, optimize 
diagnostic accuracy, and personalize treatment strategies, ultimately 
leading to better patient outcomes. The following sections explore the 
various applications and benefits of AI in cervical cancer care.

In detection

•	 Early detection and screening: AI technologies, such as 
deep learning models, have been employed to improve the accuracy 
of cervical cancer screening. For instance, the use of U-NET++ and 
RepVGG networks has shown high predictive accuracy in colposcopic 
image analysis, achieving an 83.01% accuracy rate in detecting early-
stage lesions like CIN I and CIN II, which are crucial for timely 
intervention [93]. 

•	 Machine learning algorithms: Various machine learning 
algorithms, including logistic regression, support vector machines, and 
artificial neural networks, have been used to predict cervical cancer risk 
based on demographic and clinical attributes. Among these, artificial 
neural networks demonstrated the highest accuracy, achieving a score 
of 0.95 [94].

In diagnosis

•	 Image analysis and classification: AI-driven tools have been 
developed to enhance the diagnostic accuracy of cervical cancer by 
analyzing medical images. Convolutional neural networks and support 
vector machines have been used to classify cervical cells with high 
precision, reducing reliance on human interpretation and minimizing 
variability [95, 96].

Focus area Role of AI

Early detection •	 AI algorithms analyze medical imaging (e.g., mammograms, CT scans, MRIs) to detect early signs of cancer, improving accuracy and speed
•	 AI-based screening tools help identify high-risk patients for earlier intervention

Diagnosis •	 AI models assist pathologists in analyzing tissue samples, biopsies, and pathology slides to identify cancerous cells
•	 AI aids in diagnosing specific cancer types (e.g., breast, prostate) through pattern recognition in imaging and genetic data

Personalized treatment •	 AI algorithms analyze patient data (genetic, clinical, imaging) to recommend personalized treatment plans
•	 AI-based models predict the response to treatments like chemotherapy, immunotherapy, or targeted therapy

Drug development •	 AI accelerates the discovery of new cancer drugs by predicting molecular behavior and identifying potential therapeutic compounds
•	 Machine learning models are used to optimize drug screening processes and clinical trial design

Radiotherapy •	 AI helps plan precise radiation treatment by analyzing imaging data and optimizing radiation delivery to tumors while minimizing damage to 
healthy tissues

Clinical decision support •	 AI assists oncologists by providing evidence-based recommendations, treatment guidelines, and identifying potential complications
Predicting recurrence •	 AI models predict the likelihood of cancer recurrence using patient data such as genetic mutations, imaging, and clinical history

Monitoring treatment response •	 AI tools analyze changes in tumor size, shape, and biomarkers over time, helping to track treatment efficacy
Genomics and precision medicine •	 AI plays a significant role in analyzing large genomic datasets to identify mutations, biomarkers, and targeted treatments

AI-assisted surgery •	 AI helps surgeons with precision in planning and executing cancer surgeries, especially in complex cases
Chatbots and virtual assistants •	 AI-driven chatbots provide patients with support, information about treatments, and reminders for follow-up care and medication

Medical imaging analysis •	 AI-powered software interprets imaging scans (e.g., CT, MRI, and PET) more quickly and accurately, often detecting subtle signs of cancer 
that human eyes might miss

Table 3: Overview of role of AI in cancer detection, diagnosis, and treatment.
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•	 Integration with existing protocols: AI can be integrated into 
current diagnostic protocols to standardize screening procedures and 
improve the identification of early lesions. This integration helps in 
heightening the diagnostic accuracy of targeted biopsies and prognostic 
analysis [97].

In treatment

•	 Personalized treatment strategies: AI has the potential to 
move beyond diagnosis to perform risk analyses of HPV-related disease 
progression. By evaluating clinical elements such as vaccines and 
immune status, AI can generate risk scores to better stratify patients 
and support clinicians in choosing personalized treatments [97]. 

•	 Screen-and-treat approaches: AI tools, such as the visual 
inspection with acetic acid application (VIA)-AI algorithm, have been 
developed to guide treatment decisions in screen-and-treat programs. 
These tools help minimize overtreatment by accurately identifying and 
categorizing VIA-screen-positive areas for eligibility and suitability for 
ablative treatment. This pilot study develops and validates a VIA-AI 
tool using cervical images to reduce overtreatment in cervical cancer 
screening in South India, achieving 76% clinical accuracy and 20% false 
positive rate [98].

AI’s role in cervical cancer care is not without challenges. The 
implementation of AI technologies requires addressing issues such as 
data privacy, model explainability, and the need for diverse datasets to 
develop versatile models. Additionally, the deployment of AI in low-
resource settings necessitates overcoming infrastructural and logistical 
barriers. Despite these challenges, AI holds significant promise in 
enhancing cervical cancer care, particularly in underserved regions 
where traditional diagnostic infrastructure is lacking [99, 100].

Broader impact on cancer care

•	 Early detection and risk prediction: AI models predict 
cancer risk and facilitate early detection, which is crucial for improving 

survival rates. These models analyze large datasets to identify patterns 
and risk factors associated with cancer development [101, 102].

•	 Personalized treatment: AI supports the development of 
personalized treatment plans by integrating clinical, genomic, and 
imaging data. This approach minimizes side effects and enhances 
treatment efficacy compared to generalized therapies [101].

•	 Additionally, the accessibility and usability of AI tools for 
healthcare professionals in diverse settings are critical for maximizing 
their impact. Despite these challenges, AI continues to hold promises 
for revolutionizing cancer care by improving diagnostic accuracy and 
enabling personalized treatment strategies.

AI: Bias and Limitations
AI-based cancer diagnosis and treatment strategies hold significant 

promise for improving patient outcomes through enhanced precision 
and efficiency. However, these technologies are not without their 
biases and limitations, which can impact their effectiveness and equity 
in healthcare delivery (Table 4). Biases in AI models can arise from 
various sources, including data representation, algorithm design, and 
human oversight, potentially exacerbating existing health disparities. 
Understanding these biases and limitations is crucial for developing 
more equitable AI systems in oncology.

Sources of bias in AI models

•	 Data representation bias: AI models often reflect the 
biases present in the datasets they are trained on. For instance, 
underrepresentation of certain demographic groups, such as patients 
with darker skin tones, can lead to discrepancies in diagnostic accuracy, 
as seen in skin cancer classification models [103]. Similarly, biases 
related to patient demographics, such as age, have been observed in 
lung cancer treatment models, where accuracy varied between different 
age groups [104]. 

Aspect Bias and limitations

Data bias
•	 AI systems can be biased if trained on unrepresentative or non-diverse datasets, leading to inaccurate predictions for certain populations 

(e.g., ethnic groups and gender)
•	 Underrepresentation of minority groups in medical data can cause AI models to perform poorly for these populations

Generalization
•	 AI models may struggle to generalize across different populations, geographical regions, or healthcare settings

•	 A model trained in one country may not be as effective when applied to another due to differences in genetic profiles, healthcare 
infrastructure, or clinical practices

Interpretability
•	 Many AI models, especially deep learning models, act as “black boxes,” making it difficult to understand how decisions are made, which 

reduces trust among clinicians and patients
•	 Lack of transparency in AI’s decision-making process can hinder clinical acceptance and the ability to identify potential errors

Overfitting •	 AI models trained on limited or incomplete data can overfit, meaning they perform well on the training data but poorly on unseen real-
world data

Regulatory and ethical concerns

•	 AI tools face challenges with regulatory approval, as the process is complex and time-consuming, especially for applications in critical 
healthcare decisions

•	 Ethical concerns arise around the use of AI in cancer treatment, such as patient privacy, consent, and the role of AI in making life-altering 
decisions

Bias in historical data •	 AI models that rely on historical medical data may inherit biases from past clinical practices, potentially reinforcing existing healthcare 
disparities

Model validation and reliability •	 AI systems may require rigorous and extensive validation to ensure accuracy across different clinical environments and populations, which 
can be resource-intensive

Lack of training in clinical context •	 AI may lack the nuanced understanding that experienced clinicians bring, especially in complex or rare cases where the AI model may not 
be sufficiently trained

Integration into clinical workflow •	 The integration of AI into existing healthcare systems and workflows may be difficult, with challenges in clinician training, system 
compatibility, and ensuring AI tools are used effectively

Dependence on quality of data •	 AI’s effectiveness is heavily dependent on the quality of data available for training, and poor-quality data can lead to inaccurate or 
unreliable predictions

Cost and resource constraints •	 Developing, implementing, and maintaining AI systems can be costly and resource-intensive, limiting access to high-quality AI tools in 
resource-poor settings

Table 4: Overview of bias and limitations of AI in cancer diagnosis and treatment.
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•	 Algorithmic bias: The design and implementation of 
AI algorithms can introduce biases. For example, AI models may 
inadvertently prioritize certain disease classifications over others, as 
demonstrated in lung cancer research where treatment predictions 
were more accurate for SCC compared to adenocarcinoma [104]. 
Additionally, biases can be introduced during the algorithm training 
phase if diverse data is not adequately incorporated [105].

•	 Human-AI interaction bias: Automation bias occurs 
when healthcare professionals overly rely on AI recommendations, 
potentially leading to incorrect clinical decisions. This bias can be 
exacerbated under time pressure, as seen in computational pathology, 
where practitioners were more likely to follow erroneous AI advice 
[106]. 

Limitations in AI deployment

•	 Transparency and explainability: A significant limitation 
in AI deployment is the lack of transparency and explainability in AI 
models. Many studies fail to provide access to their data or adequately 
report their methodologies, hindering reproducibility and trust in AI 
systems [107]. This lack of transparency can also impede the integration 
of AI into clinical workflows, as clinicians may be reluctant to adopt 
tools they do not fully understand [108].

•	 Regulatory and ethical challenges: The integration of AI into 
oncology faces regulatory hurdles, particularly concerning data privacy 
and security. Ensuring compliance with international guidelines and 
ethical standards is essential for the safe deployment of AI technologies 
[109]. Moreover, ethical concerns arise when AI models perpetuate 
biases, potentially worsening health disparities [105]. 

•	 Technical challenges: The complexity and 
multidimensionality of medical data pose technical challenges in 
developing AI solutions that generalize across diverse populations. 
The need for robust validation and testing of AI models in real-world 
settings is critical to ensure their reliability and effectiveness [105].

Mitigation strategies

To address these biases and limitations, several strategies have 
been proposed. Enhancing data diversity and representation through 
augmentation techniques can help mitigate biases in AI models [103]. 
Developing software tools to detect and correct biases, making AI 
models open access, and involving ethics review boards can further 
promote fairness and accountability [104]. Additionally, fostering 
transparency and explainability in AI systems is crucial for building 
trust and facilitating their integration into clinical practice [108].

While AI-based cancer diagnosis and treatment strategies offer 
transformative potential, they also present challenges that must be 
addressed to ensure equitable and effective healthcare delivery. By 
acknowledging and mitigating biases, enhancing transparency, and 
adhering to ethical standards, the oncology field can harness the full 
potential of AI technologies.

Limitations and Future Scope
Addressing breast and cervical cancers in Asian women 

requires tailored approaches that consider genetic predispositions, 
environmental factors, and cultural sensitivities. Genetic studies 
have identified specific mutations and polymorphisms that may 
increase cancer risk in Asian populations, highlighting the need for 
targeted genetic screening and counseling programs. Environmental 
factors, such as exposure to pollutants and occupational hazards, also 

need to be considered in cancer prevention strategies. To improve 
prevention, early detection, and treatment outcomes for Asian women, 
a multifaceted approach is necessary. This may include: 

1.	 Developing culturally sensitive education and awareness 
programs to increase knowledge about cancer risk factors, prevention 
methods, and the importance of regular screening. 

2.	 Implementing targeted screening guidelines that account for 
the earlier onset of breast cancer in Asian women and the specific risk 
factors prevalent in Asian populations. 

3.	 Expanding access to HPV vaccination and cervical cancer 
screening services, particularly in rural and underserved areas. 

4.	 Training healthcare providers to be culturally competent and 
sensitive to the unique needs and concerns of Asian women. 

5.	 Investing in research to better understand the genetic and 
molecular characteristics of cancers in Asian populations, leading to 
more effective and personalized treatment approaches. 

6.	 Addressing socioeconomic barriers to healthcare access and 
developing policies to ensure that all women have access to necessary 
preventive care and cancer treatments. 

7.	 Collaborating with community leaders and organizations to 
overcome cultural barriers and promote health-seeking behaviors. 

By addressing these challenges and implementing targeted 
interventions, it is possible to significantly reduce the burden of breast 
and cervical cancers among Asian women. This approach not only 
has the potential to improve health outcomes but also to enhance the 
overall quality of life for millions of women across Asia.

Conclusion
The review highlights the unique challenges associated with breast 

and cervical cancer among Asian women, emphasizing epidemiological 
trends, cultural barriers, and disparities in screening and treatment. 
The increasing incidence of breast cancer and the persistent burden 
of cervical cancer underscore the need for targeted interventions. 
Advancements in AI-assisted diagnostics and treatment strategies 
hold promise, but challenges such as healthcare accessibility, cultural 
stigma, and socioeconomic barriers remain. Addressing these issues 
requires a comprehensive approach that integrates technology with 
culturally sensitive healthcare policies.

Looking ahead, future research should focus on the genetic and 
molecular characteristics of these cancers in Asian populations. 
Large-scale genomic studies could provide deeper insights into risk 
factors, allowing for more precise, population-specific screening and 
treatment protocols. The role of AI should also be further explored, 
particularly in low-resource settings where automated screening tools 
could significantly improve early detection. Additionally, community-
based interventions leveraging digital health technologies may bridge 
existing gaps in awareness and healthcare access, empowering women 
to seek timely medical care.

Policy and healthcare infrastructure must also evolve to address 
the growing cancer burden in Asia. Strengthening HPV vaccination 
programs, ensuring equitable access to breast cancer screening, and 
improving cancer treatment facilities are critical steps. Multidisciplinary 
collaborations between researchers, healthcare professionals, and 
policymakers can drive meaningful progress. By integrating scientific 
advancements with culturally tailored healthcare solutions, the long-
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term goal of reducing cancer-related mortality among Asian women 
can be effectively achieved.
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