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Abstract: Asian (AZN) women are a heterogeneous group, comprising a wide array of cultural
beliefs, languages, and healthcare needs. Yet, studies of breast cancer (BCa) risks and outcomes
predominately consider AZNs in aggregate, assuming that the distinct ethnicities have similar
disease profiles and homogeneous responses to treatment. This stereotypical portrayal of AZNs
as a homogenous group tends to mask disparities. For example, healthcare-seeking behaviors and
attitudes of medical providers toward AZN BCa patients frequently differ within this group and
from other races. Misconceptions may arise that significantly influence the prevention, detection,
treatment, and post-therapeutic care of AZN women. In addition to low BCa screening rates among
AZN women, disparities also exist in various stages of BCa treatment—omission of radiation after
breast-conserving surgery, less access to hypofractionation, underutilization of hormonal therapy,
and higher-cost treatment owing to high HER2+ incidence. In this perspective, we highlight the need
for disaggregated research of BCa among AZN women and advocate for comprehensive, culturally
sensitive strategies to address health disparities in this priority population. Improving BCa literacy
and awareness, access to care, and equitable recruitment into clinical trials are a few amelioratory
goals to consider in the future.
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1. Introduction

Asian (AZN) ethnicities are heterogeneous in many respects—socioeconomic status,
education, language competence, cultural values, and genetics. As an illustration of the
wide spectrum, Native Hawaiians and Other Pacific Islanders (NHPI) have lower income,
less health insurance coverage, and consequently poorer health outcomes than Asian
Americans overall [1–4]. Often, however, research of racial disparities in breast cancer (BCa)
combines AZN ethnicities into one group, disregarding distinct characteristics that may
aid the diagnosis and management of this malignancy [1,2].

Aggregating AZN groups obscures underlying disparities. For example, the low BCa
screening rate in Korean women contrasts the high screening rate of AZNs overall [5].
Additionally, the aggregated 10-year survival of AZN BCa patients is greater than that of
NH-White women (91% vs. 83%). Yet, in disaggregated analysis, Native Hawaiian and
Other Pacific Islander (NHPI) patients have lower survival than other AZN women, as
well as NH-White women [6].

The observed survival differences may be explained by delays in treatment among
AZN ethnicities. Specifically, Southeast AZN and NHPI women have longer mean surgery-
to-radiotherapy intervals than NH-White women by 6.6 and 10 days, respectively [6].
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Similarly, another disaggregated study observed that Chinese women receive surgical
treatment sooner than NH-White women, but minority AZN, Hispanic, and Black patients
receive surgical treatment later [7]. In contrast, aggregated studies found no delays for
surgery or radiotherapy. Some studies even aggregated AZNs with Hispanic and other
non-Black racial minorities, exemplifying the need to critically evaluate aggregated studies
that find no AZN disparities. Disaggregating AZN groups in research is key to prevent
overlooking disparities and opportunities to address them.

Again, “Asian” is an umbrella term encompassing a diverse, heterogeneous, and
transnational collection of populations, with varying medical needs and curative propensi-
ties [8]. To date, few studies have examined BCa-related health disparities in this population.
In this perspective, we aimed to provide a brief synopsis of the literature, emphasizing the
cursory nature of the field and the importance of rigorous, disaggregated research.

The predominance of studies discussed and referenced focuses on Asian participants
residing in the U.S. “AZN women” in this paper refers typically to Asian Americans and,
in some contexts, Asians in general.

2. Earlier Age of Diagnosis

BCa presents up to two decades earlier in AZN women. While the peak age of
BCa onset for Non-Hispanic White (NH-White) patients is between 60 and 70 years, BCa
presents considerably earlier among Asian (AZN) women—between 40 and 50 years [9].
The incidence in AZN countries has increased in recent years and now surpasses rates
observed among U.S.-born AZNs—the reverse of what existed prior to the year 2000 [10,11].

3. Lower Breast Cancer Screening Rates

AZN women are less likely to receive recommended BCa screening. The longstanding
lower BCa incidence in AZN women than NH-White women may be explained by a lower
screening rate in the former population [5]. Cancer is the leading cause of death for AZNs,
while cardiovascular disease is the leading cause of death for most other racial groups in
the U.S. A contributing factor may be that AZNs have lower cancer screening rates [12].

In California, with nearly a third of the AZN population in the U.S., AZN women’s
mammography rate (72%) is lower than the state average (79%). AZN women’s BCa
screening rate is lower than that of NH-White (81%), African American (83%), and Latina
(77%) women. NH-White and African American women have mammography rates higher
than the state overall and have already met the national objective in BCa screening rate
(81%). However, AZNs have fallen behind [13]. In particular, only half (52%) of Korean
women have had a mammogram in the past 2 years [14]. These disparities call for research
and interventions to support mammography for AZN women, especially those of Korean
ancestry. For example, many Koreans lack health insurance coverage, which likely provides
a barrier. Expansions to the Affordable Care Act have provided opportunities to bridge the
gaps between recommendations and actual receipt of BCa screening [14].

Despite government and private insurance covering BCa screening for women starting
at age 40, younger AZN women (below 40 years) are less likely to receive a mammogram
than AZN women aged 50–74. On the other hand, younger NH-White women are more
likely to receive a mammogram than older NH-White women. A lower-risk group may
be over-screened and receive unnecessary biopsies, while a higher-risk group is under-
screened and thus presenting at more advanced stages [15]. Efforts are needed to administer
screening according to risk, as well as targeting patient and provider awareness about this
topic [16].

4. Denser Breasts

Asian women have dense breasts, a BCa risk factor. Having dense breasts is associated
with greater BCa incidence, a characteristic independent of reduced BCa detection on dense
mammograms [17]. AZN women have greater breast density than NH-White women [18].
When controlling for BMI and age, breast density differences disappeared for all racial
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groups except AZNs [19]. Yet, AZNs have lower BCa incidence. This seeming paradox
highlights that other factors or ethnic heterogeneities not fully adjusted for in these analyses
may influence BCa risk [20]. Nonetheless, AZN women overall appear to have greater
BCa risk with increased breast density [21–24]. AZN women and their providers should
err on the side of caution and be cognizant of breast density in making decisions about
BCa surveillance.

5. Sub-Optimal Treatment

AZN women are less likely to receive the recommended therapy at various stages
of BCa management. Breast-conserving surgery (BCS) followed by radiotherapy has
been the recommended treatment for early-stage BCa since 1990, but many eligible AZN
patients still do not receive optimal treatment. AZN BCa patients have the highest mastec-
tomy rates among U.S. women, at the expense of not receiving the recommended therapy
(i.e., lumpectomy and radiation) [25]. This difference is especially pronounced in foreign-
born AZNs [26].

Factors posited to independently influence choice of surgery (i.e., BCS vs. mastectomy)
in AZN BCa patients include age, insurance status, and the time interval between diagnosis
and surgery. Older women value cosmetic outcomes less and are more concerned about
radiotoxicity. Additionally, a lower level of education, living in rural areas, and lower
socioeconomic status are associated with being less receptive to updated research about
the recommended therapy providing as much tumor control as mastectomy. Not having
adequate insurance coverage influences AZN patients to choose mastectomy because the ra-
diotherapy following BCS is costly. Additionally, a longer wait time to surgery is associated
with electing mastectomy. The authors speculated that a longer wait time allowed more
opportunity for family and friends to influence patients to choose the traditional, more
aggressive surgical treatment (vis-à-vis the perception that it more conclusively prevents
recurrence) [27]. Clinicians can make an impact by having conversations with AZN BCa
patients about factors guiding their decision-making, assessing their health literacy, and
providing patient-focused education.

Some BCa treatment disparities are attributable to AZN patients’ proximity to high-
quality facilities. AZN women are more likely than other racial groups to omit radiation
after BCS. Living in AZN communities and having low socioeconomic status are associated
factors [28]. Other contributing aspects are that AZNs tend to live near hospitals that treat
more minority patients, serve many Medicaid recipients, and have low HCAHPS (Hospital
Consumer Assessment of Health Care Providers and Systems) quality scores [29]. Dispar-
ities also exist in hypofractionation, a strategy that compresses radiotherapy treatment
into higher doses and fewer appointments. This regimen reduces the patient burden of
frequently commuting to radiotherapy sessions. AZN women are less likely to receive
hypofractionation than NH-White women, which is attributable to them living farther from
facilities that use hypofractionation [30].

AZN patients also are less likely to receive breast reconstruction. Patients for whom
English is not their primary language have lower odds of being informed of reconstruction
by a doctor. This disparity calls for increased efforts in interpretation services to inform
AZN BCa patients of the option of reconstruction, immediate reconstruction, and if their
insurance adequately covers the procedure [31].

6. HER2-Positive Breast Cancer

Multiple AZN ethnicities have an increased risk for HER2-positive (HER2+) BCa [32].
This biological subtype is aggressive and has poorer survival than more common hormone-
receptor-positive types of BCa [33]. Additionally, HER2+ therapy is more expensive than
those of other BCa subtypes, owing to the length of treatment and cost of the cancer drug
(e.g., trastuzumab) [34]. High treatment costs place a financial burden on states’ public
healthcare systems, which provide care for many AZNs [33].
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Of patients diagnosed with hormone-receptor-positive BCa in the Kaiser Permanente
North California (KPNC) system, Chinese American and Hispanic women were less likely
to initiate adjuvant hormonal therapy than NH-White women. Since all of these participants
were insured, access to care is not likely to account for the differences, and other reasons
should be explored (e.g., low utilization rates, poor health literacy, language barriers, and
the use of non-Western therapies). Interventions aimed at those with highest risk of not
using hormonal therapy are warranted, especially enhanced education about the treatment
benefit [35].

7. Racism and Discrimination

AZN patients experience discrimination from healthcare providers, which influences
their healthcare seeking/avoidance behavior and quality of care. They tend to self-blame
and exhibit belittling coping behavior when experiencing discrimination. This coping
behavior is based on believing that minority groups must work harder to achieve success
or overcome everyday challenges. For instance, with the goal of receiving better care, AZN
BCa patients reported often presenting positive images of themselves to avoid stereotypes.
In response to poor care or communication difficulties with providers, AZN BCa patients
often faulted their own inadequacies, such as low language proficiency or education.
Furthermore, language barriers were most reported by AZN BCa patients, as few providers
speak AZN languages and interpretation services are limited [36]. AZN women, regardless
of education level, reported lower perceived quality of care than NH-White women [37].

A survey of Korean American women in Chicago suggested that low mammography
rates can be attributed to perceived discrimination in health care, as well as distrust in
providers and the health care system [38]. Trust can be improved through educational
interventions. Translation services for AZN patients should be enhanced, especially in-
person versus telephone/virtual interpreters. Employers and medical education should
encourage clinicians to strengthen/acquire medical AZN language skills.

8. Immune Checkpoint Inhibitors

Immune checkpoint inhibitors (ICIs) are an important new class of therapies for cancer.
While BCa has traditionally been considered not immunogenic, recent molecular studies
have found otherwise, and ICI clinical trials for BCa have begun [39]. The HER2+ subtype,
which has a higher incidence in AZN women, has durable anti-tumor activity, specifically
those expressing the ICI target PD-L1 [40]. In general, AZN breast cancers were found to
have more infiltration of immune cells into tumor tissues [41]. These findings suggest that
Asian BCa patients may be more likely to respond to ICI therapy. Indeed, a meta-analysis of
ICI clinical trials (mostly non-small-cell lung cancer and gastric cancer) reported that AZN
patients have a significantly improved survival benefit than non-AZN patients receiving
PD-1/PD-L1 inhibitor-based therapy [42].

On the other hand, a study of melanoma found that AZN patients have lower ex-
pression of some ICI therapeutic targets: PD-L1, CTLA-4, and IDO-1 [43]. Conceivably,
BCa in AZN women may have similarly reduced levels, which should be explored in
future research.

9. Conclusions

In summary, several points are worth emphasizing. Future research for new BCa
treatments should proportionately represent AZN patients, disaggregate AZN ethnicities,
and increase attention on potential disparities. Given that they present with BCa at younger
ages and manifest low screening rates, AZN women should be informed of their greater
need for earlier mammograms and be encouraged to adhere to regular screening. Since
AZN women tend to have dense breasts, providers should emphasize this risk factor for BCa
and perhaps recommend more advanced imaging modalities (e.g., MRI and tomosynthesis
for early lesions that may not be detected with traditional mammography) [44–46].
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Disparities exist in various stages of BCa care, including the omission of radiation after
breast-conserving surgery, less access to hypofractionation, underutilization of hormonal
therapy, and more expensive treatment owing to higher HER2+ incidence. Additionally,
AZN women are most likely to choose mastectomy over recommended therapy, which
highlights the need for targeted patient education. Likewise, language barriers remain
a concern and emphasis should be placed on promoting conversation about treatment
options, including reconstruction. The research and clinical gaps realized from past ex-
perience can be leveraged to improve BCa care and surveillance for this fast-growing but
diverse priority population.

Author Contributions: Conceptualization, L.F., T.B., C.J. and J.T.E.; writing—original draft prepara-
tion, L.F. and J.T.E.; writing—review and editing, L.F., T.B., C.J., Y.M.C. and J.T.E. All authors have
read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: Not applicable.

Informed Consent Statement: Not applicable.

Data Availability Statement: Data sharing not applicable.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Heinrich, M. The Economic State of Asian Americans and Pacific Islanders in the United States; Joint Economic Committee Democrats:

Washington, DC, USA, 2022; pp. 1–3.
2. Pillai, D.; Ndugga, N.; Artiga, S. Health Care Disparities among Asian, Native Hawaiian, and Other Pacific Islander (NHOPI)

People. Available online: https://www.kff.org/racial-equity-and-health-policy/issue-brief/health-care-disparities-among-
asian-native-hawaiian-and-other-pacific-islander-nhopi-people/ (accessed on 4 August 2022).

3. Morisako, A.K.; Tauali’i, M.; Ambrose, A.J.H.; Withy, K. Beyond the Ability to Pay: The Health Status of Native Hawaiians and
Other Pacific Islanders in Relationship to Health Insurance. Hawaii J. Med. Public Health 2017, 76, 36–41. [PubMed]

4. Moy, K.L.; Sallis, J.F.; David, K.J. Health indicators of Native Hawaiian and Pacific Islanders in the United States. J. Community
Health 2010, 35, 81–92. [CrossRef] [PubMed]

5. Paranjpe, A.; Zheng, C.; Chagpar, A.B. Disparities in Breast Cancer Screening between Caucasian and Asian American Women.
J. Surg. Res. 2022, 277, 110–115. [CrossRef]

6. Taparra, K.; Dee, E.C.; Dao, D.; Patel, R.; Santos, P.; Chino, F. Disaggregation of Asian American and Pacific Islander Women
with Stage 0-II Breast Cancer Unmasks Disparities in Survival and Surgery-to-Radiation Intervals: A National Cancer Database
Analysis from 2004 to 2017. JCO Oncol. Pract. 2022, Op2200001. [CrossRef]

7. Navarro, S.; Yang, Y.; Ochoa, C.Y.; Mejia, A.; Kim, S.E.; Liu, L.; Lerman, C.; Farias, A.J. Asian Ethnic Subgroup Disparities in
Delays of Surgical Treatment for Breast Cancer. JNCI Cancer Spectr. 2022, 6, pkab089. [CrossRef] [PubMed]

8. Chang, B. Asian Americans and Education; Oxford University Press: New York, NY, USA, 2017. [CrossRef]
9. Leong, S.P.; Shen, Z.Z.; Liu, T.J.; Agarwal, G.; Tajima, T.; Paik, N.S.; Sandelin, K.; Derossis, A.; Cody, H.; Foulkes, W.D. Is breast

cancer the same disease in Asian and Western countries? World J. Surg. 2010, 34, 2308–2324. [CrossRef] [PubMed]
10. Sung, H.; Rosenberg, P.S.; Chen, W.Q.; Hartman, M.; Lim, W.Y.; Chia, K.S.; Wai-Kong Mang, O.; Chiang, C.J.; Kang, D.;

Ngan, R.K.; et al. Female breast cancer incidence among Asian and Western populations: More similar than expected. J. Natl.
Cancer Inst. 2015, 107, djv107. [CrossRef]

11. Morey, B.N.; Gee, G.C.; von Ehrenstein, O.S.; Shariff-Marco, S.; Canchola, A.J.; Yang, J.; Allen, L.; Lee, S.S.; Bautista, R.;
La Chica, T.; et al. Higher Breast Cancer Risk among Immigrant Asian American Women Than among US-Born Asian American
Women. Prev. Chronic. Dis. 2019, 16, E20. [CrossRef]

12. Lee, R.J.; Madan, R.A.; Kim, J.; Posadas, E.M.; Yu, E.Y. Disparities in Cancer Care and the Asian American Population. Oncologist
2021, 26, 453–460. [CrossRef]

13. Ponce, N.A.; Babey, S.H.; Etzioni, D.A.; Spencer, B.A.; Brown, E.R.; Chawla, N. Cancer Screening in California: Findings from the
2001 California Health Interview Survey; UCLA Center for Health Policy Research: Los Angeles, CA, USA, 2003.

14. Asians below State Average for Timely Mammograms; UCLA Center for Health Policy Research: Los Angeles, CA, USA, 2014.
15. Fan, L.; Goss, P.E.; Strasser-Weippl, K. Current Status and Future Projections of Breast Cancer in Asia. Breast Care 2015, 10, 372–378.

[CrossRef]
16. Xie, H.; Li, Y.; Theodoropoulos, N.; Wang, Q. Mammography Screening Disparities in Asian American Women: Findings from the

California Health Interview Survey 2015-2016. Am. J. Health Promot. 2022, 36, 248–258. [CrossRef] [PubMed]
17. Nazari, S.S.; Mukherjee, P. An overview of mammographic density and its association with breast cancer. Breast Cancer 2018, 25,

259–267. [CrossRef] [PubMed]

https://www.kff.org/racial-equity-and-health-policy/issue-brief/health-care-disparities-among-asian-native-hawaiian-and-other-pacific-islander-nhopi-people/
https://www.kff.org/racial-equity-and-health-policy/issue-brief/health-care-disparities-among-asian-native-hawaiian-and-other-pacific-islander-nhopi-people/
http://www.ncbi.nlm.nih.gov/pubmed/28435757
http://doi.org/10.1007/s10900-009-9194-0
http://www.ncbi.nlm.nih.gov/pubmed/19856087
http://doi.org/10.1016/j.jss.2022.03.032
http://doi.org/10.1200/OP.22.00001
http://doi.org/10.1093/jncics/pkab089
http://www.ncbi.nlm.nih.gov/pubmed/35047750
http://doi.org/10.1093/acrefore/9780190264093.013.102
http://doi.org/10.1007/s00268-010-0683-1
http://www.ncbi.nlm.nih.gov/pubmed/20607258
http://doi.org/10.1093/jnci/djv107
http://doi.org/10.5888/pcd16.180221
http://doi.org/10.1002/onco.13748
http://doi.org/10.1159/000441818
http://doi.org/10.1177/08901171211048136
http://www.ncbi.nlm.nih.gov/pubmed/34814756
http://doi.org/10.1007/s12282-018-0857-5
http://www.ncbi.nlm.nih.gov/pubmed/29651637


Int. J. Environ. Res. Public Health 2022, 19, 9790 6 of 7

18. El-Bastawissi, A.Y.; White, E.; Mandelson, M.T.; Taplin, S. Variation in mammographic breast density by race. Ann. Epidemiol.
2001, 11, 257–263. [CrossRef]

19. del Carmen, M.G.; Halpern, E.F.; Kopans, D.B.; Moy, B.; Moore, R.H.; Goss, P.E.; Hughes, K.S. Mammographic breast density and
race. AJR Am. J. Roentgenol. 2007, 188, 1147–1150. [CrossRef]

20. Perry, C.S.; Otero, J.C.; Palmer, J.L.; Gross, A.S. Risk factors for breast cancer in East Asian women relative to women in the West.
Asia Pac. J. Clin. Oncol. 2009, 5, 219–231. [CrossRef]

21. Bae, J.M.; Kim, E.H. Breast Density and Risk of Breast Cancer in Asian Women: A Meta-analysis of Observational Studies. J. Prev.
Med. Public Health 2016, 49, 367–375. [CrossRef]

22. Kim, S.; Park, B. Association between changes in mammographic density category and the risk of breast cancer: A nationwide
cohort study in East-Asian women. Int. J. Cancer 2021, 148, 2674–2684. [CrossRef]

23. Ursin, G.; Ma, H.; Wu, A.H.; Bernstein, L.; Salane, M.; Parisky, Y.R.; Astrahan, M.; Siozon, C.C.; Pike, M.C. Mammographic
density and breast cancer in three ethnic groups. Cancer Epidemiol. Biomark. Prev. 2003, 12, 332–338.

24. Park, B.; Cho, H.M.; Lee, E.H.; Song, S.; Suh, M.; Choi, K.S.; Kang, B.J.; Ko, K.; Yi, A.; Jung, H.K.; et al. Does breast density
measured through population-based screening independently increase breast cancer risk in Asian females? Clin. Epidemiol. 2018,
10, 61–70. [CrossRef]

25. Prehn, A.W.; Topol, B.; Stewart, S.; Glaser, S.L.; O’Connor, L.; West, D.W. Differences in treatment patterns for localized breast
carcinoma among Asian/Pacific islander women. Cancer 2002, 95, 2268–2275. [CrossRef]

26. Goel, M.S.; Burns, R.B.; Phillips, R.S.; Davis, R.B.; Ngo-Metzger, Q.; McCarthy, E.P. Trends in breast conserving surgery among
Asian Americans and Pacific Islanders, 1992–2000. J. Gen. Intern. Med. 2005, 20, 604–611. [CrossRef] [PubMed]

27. Chen, R.; You, S.; Yin, Z.; Zhu, Q.; Jiang, C.; Li, S.; Li, Y.; Zha, X.; Wang, J. Non-doctoral factors influencing the surgical choice of
Chinese patients with breast cancer who were eligible for breast-conserving surgery. World J. Surg. Oncol 2019, 17, 189. [CrossRef]
[PubMed]

28. Gomez, S.L.; Press, D.J.; Lichtensztajn, D.; Keegan, T.H.; Shema, S.J.; Le, G.M.; Kurian, A.W. Patient, hospital, and neighborhood
factors associated with treatment of early-stage breast cancer among Asian American women in California. Cancer Epidemiol.
Biomarkers Prev. 2012, 21, 821–834. [CrossRef] [PubMed]

29. Keating, N.L.; Kouri, E.M.; He, Y.; Freedman, R.A.; Volya, R.; Zaslavsky, A.M. Location Isn’t Everything: Proximity, Hospital
Characteristics, Choice of Hospital, and Disparities for Breast Cancer Surgery Patients. Health Serv. Res. 2016, 51, 1561–1583.
[CrossRef] [PubMed]

30. Laucis, A.M.; Jagsi, R.; Griffith, K.A.; Dominello, M.M.; Walker, E.M.; Abu-Isa, E.I.; Dilworth, J.T.; Vicini, F.; Kocheril, P.G.;
Browne, C.H.; et al. The Role of Facility Variation on Racial Disparities in Use of Hypofractionated Whole Breast Radiation
Therapy. Int. J. Radiat. Oncol. Biol. Phys. 2020, 107, 949–958. [CrossRef]

31. Momoh, A.O.; Griffith, K.A.; Hawley, S.T.; Morrow, M.; Ward, K.C.; Hamilton, A.S.; Shumway, D.; Katz, S.J.; Jagsi, R. Patterns
and Correlates of Knowledge, Communication, and Receipt of Breast Reconstruction in a Modern Population-Based Cohort of
Patients with Breast Cancer. Plast Reconstr. Surg. 2019, 144, 303–313. [CrossRef]

32. Gomez, S.L.; Yao, S.; Kushi, L.H.; Kurian, A.W. Is Breast Cancer in Asian and Asian American Women a Different Disease? J. Natl.
Cancer Inst. 2019, 111, 1243–1244. [CrossRef]

33. Telli, M.L.; Chang, E.T.; Kurian, A.W.; Keegan, T.H.; McClure, L.A.; Lichtensztajn, D.; Ford, J.M.; Gomez, S.L. Asian ethnicity and
breast cancer subtypes: A study from the California Cancer Registry. Breast Cancer Res. Treat. 2011, 127, 471–478. [CrossRef]

34. Kurian, A.W.; Thompson, R.N.; Gaw, A.F.; Arai, S.; Ortiz, R.; Garber, A.M. A cost-effectiveness analysis of adjuvant trastuzumab
regimens in early HER2/neu-positive breast cancer. J. Clin. Oncol. 2007, 25, 634–641. [CrossRef]

35. Livaudais, J.C.; Hershman, D.L.; Habel, L.; Kushi, L.; Gomez, S.L.; Li, C.I.; Neugut, A.I.; Fehrenbacher, L.; Thompson, B.; Coronado,
G.D. Racial/ethnic differences in initiation of adjuvant hormonal therapy among women with hormone receptor-positive breast
cancer. Breast Cancer Res. Treat. 2012, 131, 607–617. [CrossRef]

36. Quach, T.; Nuru-Jeter, A.; Morris, P.; Allen, L.; Shema, S.J.; Winters, J.K.; Le, G.M.; Gomez, S.L. Experiences and perceptions of
medical discrimination among a multiethnic sample of breast cancer patients in the Greater San Francisco Bay Area, California.
Am. J. Public Health 2012, 102, 1027–1034. [CrossRef] [PubMed]

37. Gonzales, F.A.; Sangaramoorthy, M.; Dwyer, L.A.; Shariff-Marco, S.; Allen, A.M.; Kurian, A.W.; Yang, J.; Langer, M.M.; Allen, L.;
Reeve, B.B.; et al. Patient-clinician interactions and disparities in breast cancer care: The equality in breast cancer care study.
J. Cancer Surviv. 2019, 13, 968–980. [CrossRef] [PubMed]

38. Hong, H.C.; Ferrans, C.E.; Park, C.; Lee, H.; Quinn, L.; Collins, E.G. Effects of Perceived Discrimination and Trust on Breast
Cancer Screening among Korean American Women. Womens Health Issues 2018, 28, 188–196. [CrossRef]

39. Brown, L.C.; Loi, S. Immune checkpoint inhibition in the treatment of early stage triple negative breast cancer: 2021 update.
Breast 2022, 62 (Suppl. 1), S29–S33. [CrossRef] [PubMed]

40. Gaynor, N.; Crown, J.; Collins, D.M. Immune checkpoint inhibitors: Key trials and an emerging role in breast cancer. Semin Cancer
Biol. 2022, 79, 44–57. [CrossRef] [PubMed]

41. Pan, J.W.; Zabidi, M.M.A.; Ng, P.S.; Meng, M.Y.; Hasan, S.N.; Sandey, B.; Sammut, S.J.; Yip, C.H.; Rajadurai, P.; Rueda, O.M.; et al.
The molecular landscape of Asian breast cancers reveals clinically relevant population-specific differences. Nat. Commun. 2020,
11, 6433. [CrossRef]

http://doi.org/10.1016/S1047-2797(00)00225-8
http://doi.org/10.2214/AJR.06.0619
http://doi.org/10.1111/j.1743-7563.2009.01242.x
http://doi.org/10.3961/jpmph.16.054
http://doi.org/10.1002/ijc.33455
http://doi.org/10.2147/CLEP.S144918
http://doi.org/10.1002/cncr.10965
http://doi.org/10.1007/s11606-005-0107-3
http://www.ncbi.nlm.nih.gov/pubmed/16050854
http://doi.org/10.1186/s12957-019-1723-4
http://www.ncbi.nlm.nih.gov/pubmed/31711515
http://doi.org/10.1158/1055-9965.EPI-11-1143
http://www.ncbi.nlm.nih.gov/pubmed/22402290
http://doi.org/10.1111/1475-6773.12443
http://www.ncbi.nlm.nih.gov/pubmed/26800094
http://doi.org/10.1016/j.ijrobp.2020.04.035
http://doi.org/10.1097/PRS.0000000000005803
http://doi.org/10.1093/jnci/djz091
http://doi.org/10.1007/s10549-010-1173-8
http://doi.org/10.1200/JCO.2006.06.3081
http://doi.org/10.1007/s10549-011-1762-1
http://doi.org/10.2105/AJPH.2011.300554
http://www.ncbi.nlm.nih.gov/pubmed/22420791
http://doi.org/10.1007/s11764-019-00820-7
http://www.ncbi.nlm.nih.gov/pubmed/31646462
http://doi.org/10.1016/j.whi.2017.11.001
http://doi.org/10.1016/j.breast.2021.12.018
http://www.ncbi.nlm.nih.gov/pubmed/34996667
http://doi.org/10.1016/j.semcancer.2020.06.016
http://www.ncbi.nlm.nih.gov/pubmed/32623044
http://doi.org/10.1038/s41467-020-20173-5


Int. J. Environ. Res. Public Health 2022, 19, 9790 7 of 7

42. Peng, L.; Qin, B.D.; Xiao, K.; Xu, S.; Yang, J.S.; Zang, Y.S.; Stebbing, J.; Xie, L.P. A meta-analysis comparing responses of Asian
versus non-Asian cancer patients to PD-1 and PD-L1 inhibitor-based therapy. Oncoimmunology 2020, 9, 1781333. [CrossRef]

43. Adashek, J.; Szeto, C.; Sanborn, J.; Reddy, S.; Toor, A.; Danielides, S.; Smith, S.; Grossman, S.; Clevenger, C.; Faber, A.; et al.
Targetable immune checkpoint molecules may be significantly differentially expressed in minority ethnicities. J. Clin. Oncol. 2020,
38, 3576. [CrossRef]

44. Kolb, T.M.; Lichy, J.; Newhouse, J.H. Occult cancer in women with dense breasts: Detection with screening US–diagnostic yield
and tumor characteristics. Radiology 1998, 207, 191–199. [CrossRef]

45. Kelly, K.M.; Dean, J.; Comulada, W.S.; Lee, S.J. Breast cancer detection using automated whole breast ultrasound and mammogra-
phy in radiographically dense breasts. Eur. Radiol. 2010, 20, 734–742. [CrossRef]

46. Morris, E.A.; Liberman, L.; Ballon, D.J.; Robson, M.; Abramson, A.F.; Heerdt, A.; Dershaw, D.D. MRI of occult breast carcinoma in
a high-risk population. AJR Am. J. Roentgenol. 2003, 181, 619–626. [CrossRef] [PubMed]

http://doi.org/10.1080/2162402X.2020.1781333
http://doi.org/10.1200/JCO.2020.38.15_suppl.3576
http://doi.org/10.1148/radiology.207.1.9530316
http://doi.org/10.1007/s00330-009-1588-y
http://doi.org/10.2214/ajr.181.3.1810619
http://www.ncbi.nlm.nih.gov/pubmed/12933450

	Introduction 
	Earlier Age of Diagnosis 
	Lower Breast Cancer Screening Rates 
	Denser Breasts 
	Sub-Optimal Treatment 
	HER2-Positive Breast Cancer 
	Racism and Discrimination 
	Immune Checkpoint Inhibitors 
	Conclusions 
	References

