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EGFR Mutations in Latinos From the United States and Latin America

abstract

Purpose Epidermal growth factor receptor (EGFR) mutations confer sensitivity to EGFR tyrosine kinase
inhibitors in patients with advanced non–small-cell lung cancer (NSCLC). There are limited and con-
flicting reports on the frequency of EGFR mutations in Latinos.

Patients and Methods Samples from 642 patients with NSCLC from seven institutions in the United States
and Latin America were assessed for EGFRmutations (exons 18 to 21) at Clinical Laboratory Improvement
Amendments-certified central laboratories.

Results EGFR mutation analysis was successfully performed in 480 (75%) of 642 patients; 90 (19%)
were Latinos, 318 (66%) were non-Latino whites, 35 (7%) were non-Latino Asians, 30 (6%) were non-
Latino blacks, and seven (2%) were of other races or ethnicities. EGFRmutations were found in 21 (23%)
of 90 Latinos with varying frequencies according to the country of origin; Latinos from Peru (37%),
followed by the United States (23%), Mexico (18%), Venezuela (10%), and Bolivia (8%). In never-
smoker Latinos and Latinos with adenocarcinoma histology, EGFR mutation frequencies were 38% and
30%, respectively. There was a significant difference in the frequency of EGFR mutations among the
different racial and ethnic subgroups analyzed (P < .001), with non-Latino Asians having the highest
frequency (57%) followed by Latinos (23%), non-Latino whites (19%), and non-Latino blacks (10%).
There was no difference between Latinos (23%) and non-Latinos (22%; P = .78) and Latinos and non-
Latino whites (P = .37). Patients from Peru had an overall higher frequency of mutations (37%) than all
other Latinos (17%), but this difference only exhibited a trend toward significance (P = .058).

Conclusion There was no significant difference between the frequency of EGFR mutations in NSCLC in
Latinos and non-Latinos.
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Breaking Cancer Bad News to Patients With Cancer: A
Comprehensive Perspective of Patients, Their Relatives, and the
Public—Example From a Middle Eastern Country

abstract

Purpose Empowering patients with cancer requires that they be continuously informed about their
condition. In some Eastern cultures, this concept is often opposed by caregivers. We aim to compare the
extent of disclosure desired by actual and presumed patients with cancer and their relatives in our
practice.

Methods Nine questions reflecting possible bad news communication to patients from diagnosis to the
end of life were designed to investigate the extent of desired disclosure and were answered by 100
patients (cohort I) and 103 accompanying relatives (cohort II) in an outpatient setting. In addition, 103
public participants attending a family medicine clinic (cohort III) each answered the questions from the
perspective of a presumed patient (cohort IIIA) and the perspective of a relative (cohort IIIB). The primary
end point was affirmative response to six or more questions (AR ‡ 6), reflecting a preference to be
informed of the majority (‡ 67%) of possible bad news.

Results AR ‡ 6 was reported in 85% of cohort I and 52% of cohort II (x2 P < .001). On multivariable
analysis, AR ‡ 6 showed significant association with being a patient (in cohorts I and II) and having
nonmetastatic disease (only in cohort I). In the public cohort, AR ‡ 6 was reported in 91% in cohort IIIA
and 63% in cohort IIIB (x2 P < .001). On multivariable analysis, AR ‡ 6 in cohort III was significantly
associated with being a presumed patient and having at least a college education.

Conclusion Patients desire disclosure of the majority of cancer-related bad news. This is in contrast to the
views and requests of relatives. The public participants would also desire similar disclosure if they were
to be diagnosed with cancer.
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Prioritizing US Cervical Cancer Prevention With Results From a
Geospatial Model

abstract

Purpose To determine if differences in screening and vaccination patterns across the population may
accentuate ethnic and geographic variation in future burden of disease.

Methods Using Cancer in North America data provided by the North American Association of Central
Cancer Registries, county cervical cancer incidence trends from 1995 to 2009 were modeled for the
entire United States using ecologic covariates. Rates for health service areas were also modeled by
ethnicity. State-level incidence was mapped together with Papanicolaou (Pap) screening, past 3 years
(women ‡ 18 years old), and three-dose human papillomavirus (HPV) vaccine coverage (girls 13 to 17
years old) to identify potential priority areas for preventive services.

Results US cervical cancer incidence decreased more during the periods 1995 to 1999 and 2000 to
2004 than during the period 2005 to 2009. During these 15 years, the most affected areas became
increasingly confined to Appalachia, the lower Mississippi Valley, the Deep South, Texas, and Florida.
Hispanic and black women experienced a higher incidence of cervical cancer than both white and Asian
and Pacific Islander women during each period. Women in 10 of 17 states/districts with a high incidence
(‡ 8.14/100,000) reported low Pap testing (< 78.5%), HPV vaccine coverage (< 33.9%), or both
prevention technologies.

Conclusion The decline in cervical cancer incidence has slowed in recent years. Access to HPV
vaccination, targeted screening, and treatment in affected populations is needed to reduce cervical
cancer disparities in the future.
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Phenotype and Treatment of Breast Cancer in HIV-Positive and
-Negative Women in Cape Town, South Africa

abstract

Purpose An estimated 5.9 million people in South Africa are infected with HIV. Because antiretroviral
therapy has made infection with HIV a treatable, chronic condition, HIV-infected individuals are now
surviving to middle and older age. We investigated the implications of HIV status for breast cancer in
South Africa.

Methods We compared clinical and demographic characteristics of women newly diagnosed with a first
primary breast cancer at Tygerberg Hospital, Cape Town, South Africa, from January 2010 to December
2011 by HIV status. We then compared HIV-positive patients with HIV-negative controls, matched 2:1 on
age and ethnicity, with respect to chemotherapy regimens, toxicities, completion of systemic chemo-
therapy, and changes in CD4 cell count.

Results Of 586 women with breast cancer, 31 (5.3%) were HIV positive, 420 (71.7%) were HIV negative,
and 135 (23%) were untested for HIV. Women with HIV were younger than other women (P < .001). The
groups did not differ in regard to stage at presentation, histologic subtype, tumor grade, nodal in-
volvement, or hormone receptor positivity. More than 84% of patients who initiated systemic chemo-
therapy, regardless of HIV status, completed it without serious toxicity. Among HIV-positive patients
receiving chemotherapy, the mean baseline CD4 cell count was 477 cells/mL (standard deviation, 160
cells/mL), and the mean nadir was 333 cells/mL (standard deviation, 166 cells/mL).

Conclusion HIV-infected women were younger at breast cancer diagnosis than HIV-negative women but
otherwise similar in phenotype and completion of chemotherapy. Longer term follow-up is needed to
evaluate the effects of HIV, antiretroviral therapy, and chemotherapy on the survival and quality of life of
patients with breast cancer.
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Compulsory Licenses for Cancer Drugs: Does Circumventing Patent
Rights Improve Access to Oncology Medications?

abstract

Worldwide, there are enormous inequities in cancer control that cause poor outcomes among patients
with cancer who live in low- and middle-income countries (LMICs). One of the biggest challenges that
oncology faces today is how to increase patient access to expensive, but life-saving, therapies in LMICs.
Access to cancer medications in LMICs is a major problem, especially in recent years, as the costs of
these therapies continue to rise exponentially. One mechanism available to LMICs to improve access to
cancer medications allows a country to pursue a compulsory license for a given drug. Here, we will
review how the legal framework in the World Trade Organization’s Trade-Related Aspects of Intellectual
Property Rights Agreement and the Doha Declaration supports countries to circumvent patent laws and
acquire compulsory licenses for essential medicines. We will also discuss the current and future role of
compulsory licenses in oncology and how compulsory licenses may improve access to cancer drugs in
LMICs.
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Breast Cancer and African Ancestry: Lessons Learned at the 10-Year
Anniversary of the Ghana-Michigan Research Partnership and
International Breast Registry

executive
sum

m
ary

Women with African ancestry in western, sub-Saharan Africa and in the United States represent a
population subset facing an increased risk of being diagnosed with biologically aggressive phenotypes of
breast cancer that are negative for the estrogen receptor, the progesterone receptor, and the HER2/neu
marker. These tumors are commonly referred to as triple-negative breast cancer. Disparities in breast
cancer incidence and outcome related to racial or ethnic identity motivated the establishment of the
International Breast Registry, on the basis of partnerships between the Komfo Anokye Teaching Hospital
in Kumasi, Ghana, the University of Michigan Comprehensive Cancer Center in Ann Arbor, Michigan, and
the Henry Ford Health System in Detroit, Michigan. This research collaborative has featured educational
training programs as well as scientific investigations related to the comparative biology of breast cancer
in Ghanaian African, African American, and white/European American patients. Currently, the In-
ternational Breast Registry has expanded to include African American patients throughout the United
States by partnering with the Sisters Network (a national African American breast cancer survivors’
organization) and additional sites in Ghana (representing West Africa) as well as Ethiopia (representing
East Africa). Its activities are now coordinated through the Henry Ford Health System International Center
for the Study of Breast Cancer Subtypes. Herein, we review the history and results of this international
program at its 10-year anniversary.
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Management and Care of Women With Invasive Cervical Cancer:
American Society of Clinical Oncology Resource-Stratified Clinical
Practice Guideline

executive
sum

m
ary

Purpose To provide evidence-based, resource-stratified global recommendations to clinicians and
policymakers on the management and palliative care of women diagnosed with invasive cervical cancer.

Methods ASCO convened a multidisciplinary, multinational panel of cancer control, medical and radiation
oncology, health economic, obstetric and gynecologic, and palliative care experts to produce recommen-
dations reflecting resource-tiered settings. A systematic review of literature from 1966 to 2015 failed to yield
sufficiently strong quality evidence to support basic- and limited-resource setting recommendations; a formal
consensus-based process was used to develop recommendations. A modified ADAPTE process was also used
to adapt recommendations from existing guidelines.

Results Five existing sets of guidelines were identified and reviewed, and adapted recommendations form
the evidence base. Eight systematic reviews, along with cost-effectiveness analyses, provided indirect
evidence to inform the consensus process, which resulted in agreement of 75% or greater.

Recommendations Clinicians and planners should strive to provide access to the most effective evidence-
based antitumor and palliative care interventions. If a woman cannot access these within her own or
neighboring country or region, shemay need to be treated with lower-tier modalities, depending on capacity
and resources for surgery, chemotherapy, radiation therapy, and supportive and palliative care. For women
with early-stage cervical cancer in basic settings, cone biopsy or extrafascial hysterectomy may be
performed. Fertility-sparing procedures or modified radical or radical hysterectomy may be additional
options in nonbasic settings. Combinations of surgery, chemotherapy, and radiation therapy (including
brachytherapy) should be used for women with stage IB to IVA disease, depending on available resources.
Pain control is a vital component of palliative care. Additional information is available at www.asco.org/rs-
cervical-cancer-treatment-guideline and www.asco.org/guidelineswiki. It is the view of ASCO that health
care providers and health care system decision makers should be guided by the recommendations for the
highest stratum of resources available. The guideline is intended to complement but not replace local
guidelines.
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editorial

Strengthening Global Partnership in
Breast Cancer Research
See accompanying article on page 302

The accompanying article by Jiagge et al1 raises
numerous issues critical to global breast cancer
research and control. It is important to note that
breast cancer is the most common cancer among
women as well as the leading cause of cancer
deaths among women worldwide. Understanding
the different patterns of breast cancer around the
globe can facilitate prevention, early diagnosis,
and treatment.

The global diaspora of peoples has major impli-
cations for health and disease and can provide
critical insights for understanding etiology and
improving treatment. Historically, for example,
women in East Asia have experienced lower risks
of breast cancer than women of European
descent living in Europe and North America.
Studies on women of East Asian descent who
migrated to North America, however, have dem-
onstrated rates of breast cancer comparable to
those of women of European descent among
second-generation immigrants, with intermedi-
ate rates among first-generation women. The
Michigan-Ghana study team report a higher pro-
portion of triple-negative breast cancer (TNBC)
among women in West Africa compared with
women of European descent living in North Amer-
ica, with North American women of mixed African
and European descent falling in between the two
proportions. Because TNBC is most common
among women with premenopausal onset of
breast cancer, the age distribution of the reported
patients with breast cancer is important to con-
sider. Theauthors state that the rankingspersisted
among women younger than age 50 years.
More recently, the Michigan-Ghana group has
expanded their work to include breast can-
cers among Ethiopian women. Rates of TNBC
are much lower among these women compared
with those in West Africa, consistent with genetic
admixture with peoples of Arab descent. Their
preliminary work suggests potential biologic un-
derpinnings, which hopefully will be followed by

more expansive investigations of multiple factors.
A key remaining question is to what extent these
observed differences in the proportion of specific
subtypesofbreast cancerarea result of underlying
genetic factors, constitutional or environmental
factors, or, most likely, a combination of these risk
factors. Studying differences in exposures across
varied populations may help in detecting clues for
prevention.

It will be important to link this work with studies
of breast cancer among other populations of Afri-
can descent, both in Africa as well as in the Ca-
ribbean and Central and South America. It has
been estimated that more Africans were forcibly
brought through the slave trade to South America,
particularly Brazil, than were brought to North
America. We know relatively little about the mo-
lecular characteristics of breast cancer inMozam-
bique and Angola, sites from which many of the
Africans taken toBrazil originated.Wealsoneed to
strengthen research on the molecular character-
istics of breast cancer occurring among women of
Native American ancestry and those with admix-
tures of Native American, European, and African
descent. Suchworkwill requireclosecollaboration
with colleagues across Africa, the Caribbean, and
Central and South America.

The work by Jiagge et al1 also makes clear the
importance of building the infrastructure for di-
agnosing and treating breast cancer in low- and
middle-income countries. One of the first steps is
to build awareness among the general public and
health care providers, both traditional medicine
and allopathic practitioners, of the importance of
prompt evaluation of breast masses. Another key
step is to facilitate efficient and timely evaluation
of breast masses with fine-needle aspiration,
core needle biopsies, ultrasound, and diagnostic
mammography, accompanied by the appropri-
ate training in biopsy technique, anatomic pa-
thology, and imaging. The presence of a reliable
supply chain for biopsy needles, glass slides, and
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pathology reagents is also critical. The develop-
ment of the appropriate human resources for
health is also central. Themultidisciplinaryman-
agement and complex treatment of breast can-
cer requires training and career support for
lay health workers, nurses, doctors, and tech-
nicians. Methods to efficiently deliver complex
treatment in aneffective andcost-efficientmanner
are critically needed for low-resource environ-
ments. Building the overall capacity of the health
care infrastructure in low-resource communities
also requires making health care affordable and
accessible.

Finally, the article by Jiagge et al1 highlights the
importance of sustained collaboration and men-
torship. The commitment by Dr Newman and her
colleagues at the University of Michigan and
the Henry Ford Health System has been long-
standing. This partnership has helped improve
the standard of care as well as broaden our un-
derstanding of breast cancer etiology and genet-
ics. We need to encourage many more such
models of collaboration to reduce the global bur-
den of breast cancer.
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com
m
entaries

Breast Cancer Among Iraqi Women:
Preliminary Findings From a Regional
Comparative Breast Cancer Research
Project

Breast cancer is the most frequent malignancy
among women worldwide, accounting for 25% of
all cancers, with an estimated 1.57 million new
cases in 2012.1 It is also the leading cause of
female cancer-related deaths. Although substan-
tial improvement in survival from this disease has
been reported in high-resource countries, the risk
continues to increase, yielding highmortality rates
inmiddle- and low-incomecountries.1,2Within the
Eastern Mediterranean Region (EMR), cancer is
the fourth-ranked cause of death, after cardiovas-
cular diseases, infectious diseases, and injuries.3

According to WHO classification, the EMR com-
prises 21member states in theMiddle East, North
Africa, and Central Asia. The included nations are
Afghanistan, Bahrain, Djibouti, Egypt, Iran, Iraq,
Jordan, Kuwait, Lebanon, Libya, Morocco, Pales-
tinian territory, Oman, Pakistan, Saudi Arabia,
Somalia, Sudan, Syria, Tunisia, United Arab Emir-
ates, and Yemen. The International Agency for
Research on Cancer (IARC) estimated that 292,677
cases of cancer were newly diagnosed among the
female population in EMR during 2012, and
176,139 died of the disease.1 The five most com-
monly recorded cancers in women were those of
the breast, colorectum, cervix, ovary, and non-
Hodgkin lymphoma. Overall, 99,000 cases were
registered as breast cancer in that region.

In addition to being the most important cancer,
other features that justify increasing efforts for
breast cancer control in the EMR include the
exponential rise in the incidence and the higher
prevalenceof affected youngwomenpresentingat
advanced stages of disease. These factors led to
low 5-year survival rates from breast cancer in
many countries within the region as compared
with high-income settings.1,3-9

Breast cancer has become a major threat to fe-
male health in Iraq, where it is the leading cause
of death after cardiovascular diseases among

women, with a cancer-related mortality rate of
23%.1,4,8,9 It has been the highest-ranked malig-
nancy among the Iraqi population in general since
1986. The latest Iraqi Cancer Registry8 revealed
that among an estimated population size of
32,500,000, a total of 21,101 newcases of cancer
were registered in 2012; 9,268 were in men and
11,833 were women.8 The crude incidence of all
cancers was 61.69 per 100,000 (53.31 in men
and 70.59 in women). During that year, 4,115
cases of breast cancer were reported, accounting
for 19.5% of all newly diagnosed malignancies
and 34%of the registered female cancers, with an
incidence approximating 22 per 100,000 female
population. The highest frequency was observed
inmiddle-agedwomen (45-49 years old), whereas
the peak age-specific incidence was reported in
women 50-54 years old. It has been documented
that there is a tendency for the disease to be
diagnosed at advanced stages, with a likely prev-
alence of poorly differentiated tumor forms il-
lustrated in significantly high rates of nuclear
aneuoploidy, thus yielding amortality incidence
of approximately 60%.1,4,8-10

At the Main Training Center for Early Detection of
Breast Cancer inBaghdad, it was reported in 2010
that breast cancer was diagnosed in 19.8% of
women presenting with palpable breast lumps.4

Although 90.6% of those patients detected the
lumps by themselves, only 32% sought medical
advice within the first month. Approximately one-
third of those patients were diagnosed in their fifth
decade of life, 47%presented at advanced stages
of disease, and 16% recalled a positive family
history.4 Another survey that was conducted
to explore the level of knowledge, attitude,
and practice toward breast cancer and breast
self-examination (BSE) among educated Iraqi
women demonstrated in 2012 that almost half of
the participants had low knowledge scores.11
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Although 90% of the respondents have heard
about BSE, only 43% actually practiced the tech-
nique. By multiple logistic regression analysis,
researchers found that the level of knowledge
among a university-affiliated population in north-
ern Iraq and participants’ age were significantly
associated with performing BSE.12

The outcomes of those studies obviously illustrate
significant knowledge gaps about the relative im-
portance of breast cancer among the Iraqi com-
munity and emphasize the urgent need for
practical policy decisions to promote early detec-
tion through elevating the level of awareness. In
general, the poor survival in less-developed coun-
tries, including Iraq, ismainly attributed to the lack
of strategic,well-designeddiagnostic policies cou-
pled with inadequate treatment facilities.13

WHO, in collaboration with IARC, organized a
consultative Regional Meeting on Cancer Control
andResearch Priorities in Doha, Qatar, in October
2013. The following recommendations were
made: strengthening cancer registration and sur-
veillance, conducting priority research on cancer
etiology, and strengthening screening and early
detection of priority cancers. It was concluded
that the most common cancers amenable to early
detection in EMR are those of the breast, colo-
rectum, and cervix, and it was emphasized that
strengthening needs to be built on the best in-
ternational evidence and existing regional experi-
ence, taking into consideration the available
resources, challenges, and opportunities.14

In the context of breast cancer control, information
on the putative risk factors for breast cancer
and the clinical profile of patients are of utmost
importance.3,15 Evaluating such processes inevi-
tably demands ensuring the provision of an ap-
propriate sustained database operated by trained
personnel. Within hospital records, in the majority
of countries belonging to EMR, there is improper
documentation of critically important clinical fac-
tors such as tumor size, nodal status, stage of
breast cancer at initial diagnosis, hormonal re-
ceptor status, frequency of distant metastasis,
prevailing treatment modalities, and survival. In
fact, most of the national cancer registries lack
data regarding stage distribution and survival
rates.

In an attempt to address these information needs
in the clinical profile of patientswith breast cancer,
and to emphasize the role of research as one of the
basic pillars in the adoption of a national cancer
control strategy, a national breast cancer research
program was established in Iraq in 2009. Under

supervision of the IARC Screening Unit, the author
developed a comprehensive information system
database for Iraqi patients diagnosed with breast
cancer. In 2011, the WHO Eastern Mediterranean
Regional Office proposed using that model to com-
pare the demographic characteristics, clinicopath-
ologic presentations, and management outcomes
among patients in the EMR affected with the dis-
ease through implementing a regional comparative
breast cancer research project.10 An online infor-
mation system supervised by IARC has been pro-
vided to collect data systematically from patients
attending targeted breast cancer facilities belong-
ing to eight member nations.

In Iraq, a preliminary analysis of the relevant data-
base findings belonging to 855patients, diagnosed
and treated for breast cancer, documented the
following results. Overall, 24.6% of the patients
were illiterate, 70.8% sought medical consultation
within the sameyear after detecting abnormal signs
or symptoms, and 46% were in their premeno-
pausal age, whereas 35% were diagnosed in the
45-54 year age group. Interestingly, 86.3% were
married, merely 7% had their first childbirth after
the age of 35 years, and only 8.5% were nullipara.
History of lactation and hormonal therapy was
reported in 48% and 20.5%, respectively. Overall,
35% documented a positive family history of ma-
lignancy, and 18.5% confirmed having relatives
with breast cancer. Themainpresenting signswere
palpable breast lumps (94%), skin changes
(9.8%), and bloody nipple discharge (4.7%). Bi-
lateral breast cancerwas reported in4.6%.Accord-
ing to TNM classification, 9.8% presented with
stage I disease, and 46%were diagnosed in stages
III and IV. Infiltrativeductal carcinomawas themost
common pathology (67%), followed by intraduc-
tal carcinoma (13.6%) and lobular carcinoma
(18.5%). Less than 7% of malignant tumors were
well differentiated. More than two-thirds of the
patients (65.5%) had positive lymph node involve-
ment at the time of initial diagnosis. Immunohisto-
chemical assays demonstrated that estrogen,
progesterone and Her2 receptors were positive in
67%, 69%, and 49.2%of specimens, respectively.
The majority of patients (92.3%) were provisionally
treated by modified radical mastectomy, 35.2%
received palliative treatment, hormonal therapy
was prescribed to 54.2%, and recurrence was
registered in 9.4%.

Comparing our statistics with those reported in
high-resource settings (eg, the United States),
obvious significant differences are displayed spe-
cifically regarding the stage distribution of the
disease, with 61%, 32%, and 6%of breast cancer
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cases present at localized, regional, and distant
stages, respectively.16 Nevertheless, Iraq, catego-
rizedasamiddle-incomecountrybyWHO/Eastern
Mediterranean Regional Office,17 documents far
betterprognostic indicators than those recorded in
low-resource settings such as Eritrea in eastern
Africa, where two-thirds of the cases are detected
in advanced stages; the mean duration from the
onset of symptoms to the time of seeking medical
advice approaches 3 years.18

In general, these findings justify increasing efforts
to establish comprehensive breast cancer control
programs in Iraq, focusing provisionally on pro-
moting education and early diagnosis as major
approaches to controlling thedisease. The striking
patterns of breast cancer among women in our
region highlight the urgent need to consider early
detection a priority.

DOI: 10.1200/JGO.2015.003087
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original
report

EGFR Mutations in Latinos From the
United States and Latin America

abstract

Purpose Epidermal growth factor receptor (EGFR) mutations confer sensitivity to EGFR tyrosine kinase
inhibitors in patients with advanced non–small-cell lung cancer (NSCLC). There are limited and conflicting
reports on the frequency of EGFR mutations in Latinos.

Patients and Methods Samples from 642 patients with NSCLC from seven institutions in the United States
and Latin America were assessed for EGFRmutations (exons 18 to 21) at Clinical Laboratory Improvement
Amendments-certified central laboratories.

Results EGFRmutation analysis was successfully performed in 480 (75%) of 642 patients; 90 (19%) were
Latinos, 318 (66%) were non-Latino whites, 35 (7%) were non-Latino Asians, 30 (6%) were non-Latino
blacks, and seven (2%) were of other races or ethnicities. EGFR mutations were found in 21 (23%) of 90
Latinos with varying frequencies according to the country of origin; Latinos from Peru (37%), followed by
the United States (23%),Mexico (18%), Venezuela (10%), and Bolivia (8%). In never-smoker Latinos and
Latinos with adenocarcinoma histology, EGFR mutation frequencies were 38% and 30%, respectively.
Therewas a significant difference in the frequency of EGFRmutations among the different racial and ethnic
subgroups analyzed (P < .001), with non-Latino Asians having the highest frequency (57%) followed by
Latinos (23%), non-Latino whites (19%), and non-Latino blacks (10%). There was no difference between
Latinos (23%) and non-Latinos (22%; P = .78) and Latinos and non-Latino whites (P = .37). Patients from
Peru had an overall higher frequency of mutations (37%) than all other Latinos (17%), but this difference
only exhibited a trend toward significance (P = .058).

Conclusion There was no significant difference between the frequency of EGFR mutations in NSCLC in
Latinos and non-Latinos.

J Glob Oncol 2. © 2016 by American Society of Clinical Oncology Licensed under the Creative Commons Attribution 4.0 License

INTRODUCTION

Racial and ethnic disparities in the incidence,
stage at diagnosis, treatment, and survival of pa-
tients with lung cancer have been described;
however, the reasons for these disparities are
not completely understood.1 It is estimated that
the ethnic and racial composition of the United
States will change dramatically in the next few
decades.2 Given this, it is paramount that racial
and ethnic health care disparities be studied and
steps taken to have a positive impact on health
outcomes. To effectively target and eliminate lung
cancer–related health care disparities, a better
understanding of the molecular characteristics
of the disease and their relationship with race
and ethnicity is needed.

Activating mutations in the epidermal growth fac-
tor receptor (EGFR) gene confer sensitivity to
EGFR tyrosine kinase inhibitors in patients with
advanced non–small-cell lung cancer (NSCLC).3-6

Racial, ethnic, and demographic differences in the

distribution of such mutations have been previously
described. For example, activating EGFRmutations
are significantly more common in East Asians, wom-
en, and never-smokers.7 The frequency of EGFR
mutations varies from approximately 10% of lung
adenocarcinomas in North America and Europe to
as high as 50% to 60% inAsia.8,9However, there are
limited and conflicting reports of the frequency of
EGFRmutations among Latinos (also referred to as
Hispanics). Published reports have been limited to
retrospective cohorts that are constrained, among
other factors, by patient selection for mutation test-
ing based on clinical characteristics.10,11

According to the US Census Bureau, Latinos
currently comprise 17.4% of the US population
and are projected to grow to 29% of the population
by 2060—more than one quarter of the total pop-
ulation.2 Lung cancer is the third most commonly
diagnosedcancer amongLatinomenandwomen; it
is the leading cause of cancer death among Latino
men and the second-leading cause among Latino
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women.12 The incidence, clinical course, and out-
comes of lung cancer among Latinos are distinct
fromnon-Latinowhites, who currently constitute the
largest racial and ethnic group in the United States.
Lung cancer incidence rates are lower among La-
tinos13; however, despite the lower socioeconomic
status,more limitedaccess tocare,anddiagnosesat
advancedstagesofdisease thatwouldpredictother-
wise, lung cancer mortality rates are 50% lower
among Latinos than non-Latino whites.13,14 Al-
though this so-called Latino paradox is still a matter
ofdebate, given the limited reports todate,10,11 there
is a clear need for amore comprehensivemolecular
characterization of NSCLC in this ethnic group to
better understand outcome disparities in theUnited
States. In particular, patients with EGFR mutations
are known to have better survival than patients with
wild-type EGFR.15

In this prospective study, using central testing, we
sought to characterize the types and frequencies
of EGFR-activating mutations among Latino pa-
tients with NSCLC living in the United States and
Latin America and compare them with US non-
Latinos.

PATIENTS AND METHODS

Participants

This study was conducted at the following institu-
tions: National Cancer Institute (NCI; Bethesda,
MD; coordinating center), Oregon Health and
Science University (OHSU; Portland, OR), Insti-
tuto Nacional de Enfermedades Neoplasicas
(Lima, Peru), Instituto Nacional de Cancerologia
(Mexico City, Mexico), Hospital Oncologico Luis
Razetti (Caracas,Venezuela),DenverHealthMed-
ical Center (Denver, CO), and Universidad Mayor
de San Simon (Cochabamba, Bolivia).

Samples from patients with histologically con-
firmed NSCLC were collected from two proto-
cols that were registered with clinicaltrials.gov:
NCT01306045 (CUSTOM; Molecular Profiling
and Targeted Therapies in Advanced Thoracic Ma-
lignancies Trial) and NCT01255150 (Frequency
of EGFR Mutations in Latinos With Non-Small Cell
Lung Cancer). Patients eligible for NCT01306045
had histologically confirmed advanced NSCLC for
whom surgical resection or multimodality therapy
with curative intent was not feasible. Patients had
to have biopsiable disease and be willing to under-
go biopsy for molecular profiling or had to have
enough and adequate archival material from a pre-
vious biopsy to perform molecular profiling analy-
ses. For protocol NCT01255150, all samples were
collected frompatientswith histologically confirmed
NSCLC who were dead at the time of tissue

collection. For the purposes of both studies, the
terms Hispanic or Latino included individuals who
self-identified as Hispanic or Latino or were born in
any Latin American country.

EGFR mutation testing was performed centrally
at Clinical Laboratory Improvement Amendments
(CLIA) –certified central laboratories of the NCI
or OHSU. EGFR mutation analysis of exons 18
through 21 was performed with either pyrose-
quencing at the NCI or Sequenom MassArray
(San Diego, CA) at OHSU. The institutional review
boards of the participating centers approved the
research protocol, and all living participants pro-
vided written informed consent. Tumor samples
from dead individuals for whom basic clinical in-
formation was available were included in this
analysis.

Pyrosequencing

DNA was extracted from paraffin-embedded tis-
sue sections using the QiagenQIAampDNAFFPE
Tissue Kit (Hilden, Germany), according to man-
ufacturer’s instructions. For identification of point
mutations, coamplifications at lower denaturation
temperature–polymerase chain reaction (PCR;
cold PCR) were performed either individually or
in a single 96-well microtiter plate (complete gene
panel) in an Applied Biosystems (ABI) 9700 ther-
mocycler (Foster City, CA). After PCR, the prod-
ucts were subjected to pyrosequencing on a
Qiagen PyroMark Q24 system. For identification
of deletions and insertions, independent PCR re-
actions were performed with fluorescein-labeled
primers in the ABI 9700, and the products were
analyzed by capillary electrophoresis on an ABI
3130xl Genetic Analyzer. Five PCR reactions were
designed to interrogate the most commonly oc-
curringmutations, including deletionmutations in
exon 19, point mutations (codons 858, 861, and
863) in exon 21, insertions and point mutations in
exon 20 (codon790), andmutations at codon 719
in exon 18. The products of the exon 20, exon 21,
and exon 18 reactions were analyzed by pyrose-
quencing, and the products of deletion mutations
in exon19and insertions in exon20wereanalyzed
by capillary electrophoresis, as described.16

Sequenom MassArray

Initial PCR reactions were set upwith an EpMotion
5075 liquid handler (Eppendorf, Hamburg, Ger-
many) and used 10-ng DNA per multiplex in a to-
tal volume of 5 ml, with 100 nmol/L of primers,
2 mmol/L of magnesium chloride, 500 mmol/L
of deoxynucleotide, and 0.1 units of Taq polymer-
ase. Amplification included one cycle at 94°C for
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4 minutes, followed by 45 cycles at 94°C for 20
seconds, 56°C for 30 seconds, and 72°C for
1minute and one final cycle at 72°C for 3 minutes.
Unincorporated nucleotides were inactivated by
addition of 0.3 units of shrimp alkaline phospha-
tase and incubation at 37°C for 40 minutes, fol-
lowed by heat inactivation of shrimp alkaline
phosphatase at 85°C for 5 minutes. Single-base
primer extension reactions were performed with
0.625 to1.25mmol/L of extensionprimer and1.35
units of TypePLEX thermosequenase DNA poly-
merase (Sequenom). Extension cycling included
one cycle at 94°C for 30 seconds, and 40 cycles
at 94°C for 5 seconds, five cycles at 52°C for
5 seconds and 80°C for 5 seconds, followed by
one cycle at 72°C for 3 minutes. Extension prod-
ucts were purified by incubation for 30 minutes with
an ion exchange resin (SpectroCLEAN; Sequenom),
and approximately 10 nl of purified product was
spotted onto SpectroChip II matrices (Sequenom).
A Bruker matrix-assisted laser desorption/ionization
time-of-flightmassspectrometer (MassARRAYCom-
pact; Sequenom) was used to resolve extension
products. MassARRAY Typer Analyzer software
(Sequenom) was used for automated data anal-
ysis, accompanied by visual inspection of extension
products.

Statistical Analyses

Analyses were performed using Fisher’s exact test
or Mehta’s modification to Fisher’s exact test to
determine relationships among parameters,
whether for all patients or by adenocarcinoma or
not, smoking or not, and center and country
effects. All P values are two tailed and reported
without adjustment for multiple comparisons.

RESULTS

Demographic Characteristics

We collected samples from 642 patients with
NSCLC fromseven institutions in theUnitedStates
and Latin America. EGFR mutation analysis was
successfully performed in 480 (75%) of 642.
Among patients who had a successful mutation
analysis, 90 (19%) were Latinos, 318 (66%) were
non-Latino whites, 35 (7%) were non-Latino
Asians, 30 (6%) were non-Latino blacks, and
seven (2%) were of other races or ethnicities.
Women accounted for 53% (255 of 480) of pa-
tientsandmen for46%(220of480).Mostpatients
were either age 40 to 64 years (259 [54%] of 480)
or age 65 years or older (203 [42%] of 480;
Table 1). Adenocarcinoma was the most frequent
histology (370 [77%] of 480), and never-smokers
accounted for 34% (165 of 480) of patients. The

majority of patients were from the United States
(420 [88%] of 480), whereas patients from Peru,
Bolivia, Venezuela, andMexico accounted for 6%,
3%,2%,and2%, respectively.Most of thepatients
who enrolled were current or former smokers (306
[64%] of 480) andhad advanceddisease (stage IIIb
to IV; 447 [93%] of 480).

Among Latinos who had a successful EGFR mu-
tation analysis, those from the United States (30
[33%] of 90) and Peru (27 [30%] of 90) accounted
for themajority. In this population, 42% (38 of 90)
were age older than 65 years, 54% (49 of 90) were
women, 73% (66 of 90) had adenocarcinoma
histology, 47% (42 of 90) were current or former
smokers, and 63% (57 of 90) had advanced
disease.

EGFR Mutations in Latinos

EGFR mutations were detected in 22% (105 of
480) of patients overall (Table 2). Among Latinos,
EGFRmutations were found in 23.3% (21 of 90),
and the frequency varied based on the country of
origin. The highest frequency was observed in
Latinos from Peru (37%) followed by the United
States (23%), Mexico (18%), Venezuela (10%),
and Bolivia (8%). Among non-Latinos, the overall
frequency of EGFR mutations was 21.5% (84 of
390), and the frequency variedbasedon race. The
highest frequency was observed in Asians
(57.1%) followed by whites (18.6%) and blacks
(10%; 95% CI, 2.11 to 26.53).

EGFR exon 19 deletions were the most frequent
type ofmutation amongLatinos (10 [47.6%] of 21;
Table 3) followed by EGFR L858R and exon 20
insertions, which were found in 38% (eight of 21)
and 9.5% (two of 21) of patients, respectively.
EGFR exon 19 deletions were also the most fre-
quent subtype ofmutations amongwhites, Asians,
and blacks, with frequencies ranging from 10%
(three of 30) in blacks to 57% (20 of 35) in Asians.
The frequency of EGFR L858R mutations was
25% each in Asians (five of 20) and whites (15
of 59); additionally, one (5%) of 20 Asians and
seven (11.8%) of 59 whites had concurrent EGFR
L858R and T790M mutations.

EGFR Mutation Frequency Among Racial or Ethnic
Subgroups

Therewas a significant difference in the frequency
of EGFRmutations among the different racial and
ethnic subgroups analyzed in the study (P, .05),
which was primarily driven by the high frequency
of EGFRmutations seen in non-Latino Asians and
the low frequency observed in non-Latino blacks.
However, there was no significant difference in
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EGFRmutation frequency overall between Latinos
(23%) andnon-Latinos (22%;P= .78; Table 4). In
addition, there was no significant difference in the
frequency of EGFR mutations between Latinos
and non-Latino whites (overall, 21 of 90 v 59 of
318; P = .37 v .54 accounting for location) and
betweenpatients enrolled in theUnitedStates and

those enrolled in Latin America (non-US patients;
P = .74). Although the EGFR mutation frequency
seemed to be higher in patients from Peru com-
pared with patients of other races or ethnicities,
this difference only exhibited a trend toward being
statistically significant (P= .058), and the association
was further diminished greatly when smoking and

Table 1 – Patient Demographic and Clinical Characteristics

Characteristic

Latinos

Non-Latinos

TotalWhite Asian Black Other

No. % No. % No. % No. % No. % No. %

Total 90 19 318 66 35 7 30 6 7 1 480 100

Age, years

18-39 3 3 9 3 2 6 0 0 0 0 14 3

40-64 46 51 166 52 27 77 18 60 2 29 259 54

. 65 38 42 142 45 6 17 12 40 5 71 203 42

Unknown 3 3 1 0 0 0 0 0 0 0 4 1

Sex

Male 36 40 146 46 14 46 17 57 7 100 220 46

Female 49 54 172 54 21 54 13 43 0 0 255 53

Unknown 5 6 0 0 0 0 0 0 0 0 5 1

Histologic subtype

Adenocarcinoma 66 73 243 76 33 76 23 77 5 71 370 77

Squamous cell carcinoma 11 12 37 12 1 12 3 10 1 14 53 11

NEC 2 2 11 3 0 0 2 7 0 0 15 3

NOS or other 11 12 27 8 1 12 2 7 1 14 42 9

Country

Bolivia 12 13 0 0 0 0 0 0 0 0 12 3

Mexico 11 12 0 0 0 0 0 0 0 0 11 2

Peru 27 30 0 0 0 0 0 0 0 0 27 6

United States 30 33 318 100 35 100 30 100 7 100 420 88

Venezuela 10 11 0 0 0 0 0 0 0 0 10 2

Smoking history

Never 40 44 90 28 24 69 9 30 2 29 165 34

Current or former 42 47 227 71 11 31 21 70 5 71 306 64

Unknown 8 9 1 0 0 0 0 0 0 0 9 2

Disease stage

I 0 0 0 0 0 0 0 0 0 0 0 0

II 1 1 0 0 0 0 0 0 0 0 1 0

IIa 1 1 0 0 0 0 0 0 0 0 1 0

IIb 6 7 0 0 0 0 0 0 0 0 6 1

III 1 1 0 0 0 0 0 0 0 0 1 0

IIIa 8 9 0 0 0 0 0 0 0 0 8 2

IIIb to IVa 57 63 318 100 35 100 30 100 7 100 447 93

Unknown 16 18 0 0 0 0 0 0 0 0 16 3

Abbreviations: NEC, neuroendocrine cancers; NOS, not otherwise specified.
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adenocarcinoma histology subgroups were an-
alyzed independently (data not shown).

DISCUSSION

In this study, which is the largest to our knowledge
to prospectively evaluate the frequency of EGFR
mutations in CLIA-certified laboratories in Latino
patients with NSCLC from the United States and
Latin America, there was no difference in the
frequency of EGFR mutations between Latinos
and non-Latinos. Although we observed a signif-
icant difference in the frequency of EGFR muta-
tions among the different racial and ethnic
subgroups studied, this difference was not signif-
icant when non-Latino Asians and blacks were
removed from the analysis. This is consistent with

previous reports that have observed a significantly
higher frequency of EGFR mutations in Asians.
Furthermore, the samples analyzed were part of a
multiethnic and international cohort of patients
with NSCLC, which allowed us to make compar-
isons among racial and ethnic groups rather than
relying on historical controls. Finally, an additional
strength of this study was that molecular testing
was performed in two CLIA-certified central labo-
ratories, avoiding quality control issues and po-
tential variability in EGFR mutation frequency
resulting fromdifferences in testingmethods used
in different countries.

However, this study has limitations that under-
score important aspects of cancermolecular char-
acterization studies in Latinos and other under-
represented minority populations in the United
States. First, enrollment of Latino patients in the
United States was low (30 [7%] of 420), despite
the fact that one of the protocols in this study
(NCT01255150) was specifically geared toward
enrollment of such patients. Furthermore, despite
the establishment of collaborations with several
large cancer centers in Latin America to address
the challenges described in this article, the num-
ber of Latinos overall was low. This problem high-
lights the significant difficulties of research
collaborations with developing countries in which
resourceconstraints, logistic, and legal challenges
may significantly affect enrollment. This is in line
with previous experience in other molecular char-
acterization studies and clinical trials. Further-
more, it partially explains the paucity of tumor-
specificmolecular characterization data in Latinos
and other minority populations in the United
States. In this particular case, although the first

Table 2 – EGFR Mutation Frequency

Race or Ethnicity Positive Negative No. Frequency (%) 95% CI

Latino

All 21 69 90 23.3 15.06 to 33.43

Peru 10 17 27 37.0 19.40 to 57.63

United States 7 23 30 23.3 9.93 to 42.28

Mexico 2 9 11 18.2 2.28 to 51.78

Venezuela 1 9 10 10.0 0.25 to 44.50

Bolivia 1 12 13 7.7 0.19 to 36.03

Non-Latino

All 84 306 390 21.5 17.56 to 25.96

White 59 259 318 18.6 14.43 to 23.27

Asian 20 15 35 57.1 39.35 to 73.68

Black 3 27 30 10.0 2.11 to 26.53

Other 2 5 7 28.6 3.67 to 70.96

Table 3 – EGFR Mutation Subtypes

Subtype

Latinos

Non-Latinos

TotalWhite Asian Black Other

No. % No. % No. % No. % No. % No. %

Total 90 19 318 66 35 7 30 6 7 1 480 100

No. of positive mutations 21 23 59 19 20 57 3 10 2 29 105 22

Exon 19 deletion 10 47.6 22 37.28 10 50 1 3.33 1 50 44 41.9

Exon 19 deletion plus T790M 0 0 3 5.08 3 15 1 3.33 0 0 7 6.66

L858R 8 38 15 25.42 5 25 0 0 1 50 29 27.6

L858R plus T790M 0 0 7 11.86 1 5 0 0 0 0 8 7.61

T790M alone 0 0 1 1.69 0 0 0 0 0 0 1 0.95

Other exon 20 insertion 2 9.52 6 10.16 0 0 1 3.33 0 0 9 8.57

Other 1 4.76 5 8.47 1* 5 0 0 0 0 7 6.66

Total 21 99.88 59 99.96 20 100 3 9.99 2 100 105 99.95

*Insertion exon 19 Asian other.
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reports of the frequency of EGFR mutations in
NSCLC in the United States date back to
2004,17 the initial report for Latinos in the United
States came almost a decade later,11 and the total
number of reports and patients tested by race or
ethnicity differs significantly betweenmajority and
minority populations. Of utmost importance is that
in the event the cancer molecular profile of a
particular minority population would differ signif-
icantly from the majority, such a disparity in mo-
lecular dataavailability could lead to theworsening
of the already existing outcome disparities among
patients of different races or ethnicities in the
United States.

Another potential limitation of our study is that we
did not account for the significant racial and
genetic differences that exist within the Latino
population. This population is significantly hetero-
geneous and in our study was defined based on
either ageographicdefinition (ie, LatinAmerica) or
self-identification18 and included individuals of
different races (eg, Latinowhites, Latino American
Indians, and Latino blacks). In this study, we did
not collect information on race in the Latino pop-
ulation, nor did we perform genetic ancestry an-
alyses or germline ancestry informative markers
that could characterize the genetic origin within
admixed populations.19 It is possible that we may
have primarily sampled a subset of Latino patients
with NSCLC, such as the Latino white population.
Because this population is similar, in terms of
genetic ancestry, to the non-Latino white popula-
tion in theUnitedStates, thismay have obscured a
potential difference in EGFR mutation frequency
between the two groups. However, Latinos with
American Indian ancestry are of special interest,
given that they represent themajority population in
Mexico, Central America, and parts of South
America (eg, Peru), and Latinos from such geo-
graphic areas comprise the largest subgroup of
Latinos in the United States. Thus, we may not
have captured a significant portion of the popu-
lation of interest (ie, Latino American Indians),
resulting in the negative results presented here.
Conversely, the observation of a high EGFR mu-
tation frequency in patients from Peru, which is
known to have a large percentage of Latinos with
high American Indian ancestry, could be an in-
dication that there may in fact be a higher EGFR
mutation frequency in a subset of Latinos de-
fined by high American Indian ancestry. Alterna-
tively, this could be related to sampling of a
Peruvian population of Chinese and Japanese
descent, which is also among the largest in Latin
America.20 This underscores theneed to account

Table 4 – EGFR Mutation Frequency Comparisons Among Subgroups

Subgroup

Wild Type Mutated
Total

PNo. % No. % No.

Latinos v non-Latino .78

Latino 69 76.67 21 23.33 90

Non-Latino 306 78.46 84 21.54 390

Total 375 105 480

Latinos v white v Asian v black , .001

Latino 69 76.67 21 23.33 90

Non-Latino

White (NCI) 135 79.41 35 20.59 170

White (OHSU) 124 83.78 24 16.22 148

Asian 15 42.86 20 57.14 35

Black 27 90 3 10 30

Total 370 103 473

Latinos v non-Latino whites .54

Latino

United States 23 76.67 7 23.33 30

Non–United States 46 76.67 14 23.33 60

White

NCI 135 79.41 35 20.59 170

OHSU 124 83.78 24 16.22 148

Total 328 80 408

United States v non–United States , .001

Non–United States 46 76.67 14 23.33 420

United States 329 78.33 91 21.67 60

Total 375 105 480

All patients by smoking history , .05

Never smoker 101 61.21 64 38.79 165

Smoker 265 86.6 41 13.4 306

Total 366 105 471

Never smokers 1.00

Latino 25 62.5 15 37.5 40

Non-Latino 76 60.8 49 39.2 125

Total 101 64 165

Never smokers .016

Latino 25 62.5 15 37.5 40

Non-Latino

White (NCI) 38 66.67 19 33.33 57

White (OHSU) 22 66.67 11 33.33 33

Asian 7 29.17 17 70.83 24

Black 7 77.78 2 22.22 9

Total 99 64 163

Never smokers .97

Latino

(Continued on following page)
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for race and genetic ancestry analysis in future
studies.

Finally, it is important to note that the EGFR
mutation frequency in the non-Latino white pop-
ulation of our cohort was considerably higher than
what has been described in historical controls.
This is likely the result of an unintended patient
selection bias related to the fact that the popula-
tions of patients seeking care at large research
institutions in the United States (eg, NCI and
OHSU) tend to have clinical characteristics that
have been associated with a higher frequency of
EGFR mutations (eg, never smokers and adeno-
carcinoma histology).21 This is of utmost impor-
tance, because our conclusions are based on
a comparator arm for which EGFR mutation

frequency may have been overestimated as a re-
sult of selection bias. Thus, this comparison may
not be appropriate, and our conclusions may not
be accurate. This may explain the contrasting
conclusions reached by this and other studies,
particularly that conducted by Arrieta et al,10 in
which the EGFR mutation frequency of a large
(N = 5,738) retrospective cohort of NSCLC sam-
ples from different countries in Latin America was
analyzed. In that study, a frequency of 26% was
found, which was compared with a historical con-
trol of 15% in non-Latino patients from the United
States; thus, the authors concluded that the EGFR
mutation frequency in Latinos was higher. In con-
trast, Zhang et al11 evaluated EGFR mutations in
lung adenocarcinomas from US Latino patients
and found an EGFR mutation frequency of 15%
(six of 40), which was similar to that observed
in non-Latino white patients (eight [18.6%]
of 43).

Our study provides what is to our knowledge the
first prospective assessment of EGFR mutation
frequency in CLIA-certified laboratories among
Latinos from the United States and Latin America
and allows comparison with frequencies among
US non-Latino patients of different races. Al-
though we did not observe a difference in the
frequency of EGFR mutations between Latinos
and non-Latinos, our results should be interpreted
with caution, given the significant limitations of the
study. Furthermore, our observations are incon-
clusive, and more research is needed to better
understand the molecular characteristics of
NSCLC in Latinos, with a particular focus on the
role of race and genetic admixture and its molec-
ular implications and the determination of its im-
pact on the treatment and outcome of all patients
with NSCLC regardless of race or ethnicity.
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original
report

Breaking Cancer Bad News to Patients
With Cancer: A Comprehensive
Perspective of Patients, Their Relatives,
and the Public—Example From a Middle
Eastern Country

abstract

Purpose Empowering patients with cancer requires that they be continuously informed about their con-
dition. In some Eastern cultures, this concept is often opposed by caregivers.We aim to compare the extent
of disclosure desired by actual and presumed patients with cancer and their relatives in our practice.

Methods Nine questions reflecting possible bad news communication to patients from diagnosis to the end
of life were designed to investigate the extent of desired disclosure and were answered by 100 patients
(cohort I) and 103 accompanying relatives (cohort II) in an outpatient setting. In addition, 103 public
participants attending a family medicine clinic (cohort III) each answered the questions from the per-
spective of a presumed patient (cohort IIIA) and the perspective of a relative (cohort IIIB). The primary end
point was affirmative response to six or more questions (AR ‡ 6), reflecting a preference to be informed of
the majority (‡ 67%) of possible bad news.

ResultsAR‡6was reported in85%ofcohort I and52%ofcohort II (x2P< .001). Onmultivariable analysis,
AR ‡ 6 showed significant association with being a patient (in cohorts I and II) and having nonmetastatic
disease (only in cohort I). In the public cohort, AR‡6was reported in 91% in cohort IIIA and 63% in cohort
IIIB (x2 P < .001). On multivariable analysis, AR ‡ 6 in cohort III was significantly associated with being a
presumed patient and having at least a college education.

Conclusion Patients desire disclosure of the majority of cancer-related bad news. This is in contrast to the
views and requests of relatives. The public participants would also desire similar disclosure if they were to
be diagnosed with cancer.

J Glob Oncol 2. © 2016 by American Society of Clinical Oncology Licensed under the Creative Commons Attribution 4.0 License

INTRODUCTION

Over the last few decades, traditional paternalistic
models of patient care have given way to more
emphasis on patient empowerment, autonomy,
and shared decision making. This shift is well
supported by currently available recommenda-
tions and guidelines.1-3

The United Kingdom General Medical Council
good medical practice guidance clearly stresses
effective communication with patients. The guid-
ance states that physiciansmust listen to patients,
take account of their views, and respond honestly
to their questions. Theymust also give patients the
information they want or need to know in a way
they can understand.4

Nevertheless, concealing diagnostic or prognostic
information from patients with cancer is still com-
mon in clinical practice. Studies show that a sig-
nificant proportion of patients with cancer are not
provided with much of their health-related news.5

This is more prevalent in Eastern countries than
in Western countries.6 In Eastern culture, family
members often extend their support to the patient
by stepping in and taking over some or all of the
patient’s responsibilities and rights. This support-
ive attitude may evolve into a dominating attitude
that hijacks the patient’s basic right to knowledge
and a share in decision making.7 Conversely,
evidence shows that a majority of patients with
cancer in Western societies need to know the
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nature of their diagnosis, and they want as much
information as possible about their condition.8

There is no evidence to suggest that patients from
Eastern cultures want less information.

Physicians, patients with cancer, and their rela-
tives in Eastern cultures often find themselves in
thisdilemma,whichcontinues tobeanunresolved
matter of public debate. Rational decisions can
never be reached in theabsenceof data specific to
this population. Motivated by these realities, we
planned this study to shed light on the perspec-
tivesofpatientswithcancer, their relatives, and the
general public in a Middle Eastern country on
disclosing cancer bad news.

METHODS

After approval from our institutional review board,
consecutive adult patients with cancer (cohort I)
and their accompanying relatives (cohort II) were
recruited from medical oncology clinics. Patients
with cancer whowere diagnosed at least 3months
before recruitment, were aware of their diagnosis,
and had the ability to read and write or verbally
communicate were included in the study.

The public participants (cohort III) were recruited
from consecutive adult nonpatients with cancer
presenting to one family clinic in the family med-
icine outpatient department. All individuals were
recruited within 3 weeks.

Nine closed-ended questions were designed to
test the individuals’ (patients, their relatives, and
the general public) perspectives regarding disclo-
sure of bad news. The questions reflect possible
bad news communication from diagnosis to the
endof life (Tables1and2).Questionspresented to
patients addressed their personal preference
about having cancer bad news delivered to them-
selves. Questions presented to relatives of patients
with cancer addressed their preference regarding
delivering news to that patient (their relative).

Questions to members of the public were pre-
sented in two formats. Format A addressed their
personal preference if they were diagnosed with
cancer (self is a patient), and format B addressed
their personal preference if a close relative were
diagnosed with cancer (relative is a patient). The
questions were designed so that an affirmative
(yes) answer indicated willingness to be informed
of the bad news. Patients who answered affirma-
tively to six or more of the first nine questions were
identified as indicating a preference to be in-
formed of a significant majority (six of nine or
67%) of the possible bad news. Another question
was included to assess preference regarding who

should receive the bad news first (the patient, the
family member, or to both at the same time).

Participants were approached by the investigator
(treating oncologist, family physician, or the re-
search nurse) so the study could be explained
verbally and to obtain verbal consent for partici-
pation. They were then given the questionnaire in
their native Arabic language to self-complete
within the clinic setting. For those unable to read,
the investigator read the questions, documented
the patient’s exact response, and was available to
explain any ambiguities.

We estimated that 70% of the participants pre-
ferred disclosure of bad news and thus would
answer each question affirmatively. The total sam-
ple size required was calculated to be 267 if the
estimatewaswithin6%of the true value (margin of
error). The total samplewasdividedbyusingequal
allocation; to increase the precision of the esti-
mate, the sample size was increased to 100 par-
ticipants in each cohort.

Collectively, 309 individuals were approached. Six
individuals (three patients with cancer and three
members of the public) did not participate in the
study because of lack of interest. In all, 303 in-
dividuals (98%) completed the survey.

Results are presented as a percentage of affirma-
tive responses (ARs) to each question. Responses
to eachquestion answeredby cohorts I and II were
compared by using the x2 test. Responses to each
question in the two formats (to self and to relative)
answered by cohort III were compared by using
McNemar’s test. Multivariable linear regression
analysis was conducted to investigate the associ-
ation between affirmative response to six or more
questions (AR>6)andpossible relevant factors in
cohorts I and II combined and in cohort III sepa-
rately. SPSS version 12 (SPSS, Chicago, IL) was
used for statistical analysis.

RESULTS

Patients and Their Relatives

Of the patients, 100 completed the questionnaire.
Median age was 48 years (range, 18 to 80 years),
72% were females, and 28% were males. Eighty-
seven percent of patients preferred to be informed
of their cancer diagnosis, and 98% wanted to
know the serious news about their health. Re-
sponses to other questions are presented in
Table 1, and they show that themajority of patients
preferred tobe informedof other aspects of cancer
treatment and possible unfavorable outcome.
A relatively smaller majority (56%) preferred to
be involved in end-of-life discussions. Eighty-three
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percent of patientswanted to be the first to knowof
anybadnews (either alone [43%]oraccompanied
by a family member [40%]). Eighty-five percent of
patients answered six or more questions affirma-
tively.Nopatients (0%)answeredyes to fewer than
three questions.

Of the relatives, 103 completed the questionnaire.
Median age was 39 years (range, 18 to 77 years),
44%were females, and56%weremales.Sixty-eight
percent of relatives preferred that patients be in-
formedof theircancerdiagnosis incontrast to87%of
patientswhopreferred tobe informedof their cancer
diagnosis (68% v 87%; P = .001). Responses of
relatives to other questions are provided in Table 1;
data show that more patients than relatives were in
favor of disclosure to the patient. For example, 85%
of patients want to be informed of treatment failure
comparedwithonly38%of relativeswhoagreed that
thepatientshouldbe informedof this fact (P, .001).
Comparison between patients’ and relatives’ re-
sponses is provided in Table 1.Only 39%of relatives
wanted the patient to be the first to know of any bad
news (either alone [9%] or accompanied by a family
member [30%]).

The disclosure of themajority of bad news (AR> 6)
to thepatient wasdesired by 85%of patients but by
only 52% of relatives (x2 P, .001). On multivari-
able linear regression analysis, desire for major
disclosure was significantly associated with being
a patient in cohorts I or II and having nonmetastatic
disease in cohort I (Table 3).

Public Participants

Of the public participants, 100 completed the
questionnaire. Median age was 32 years (range,
18 to 75 years), 44%were females, and 56%were
males. Ninety-eight percent preferred to be in-
formedof thediagnosis if theywerediagnosedwith
cancer (format A), whereas only 75% agreed that
diagnosis should be disclosed to a relative if that
relative were diagnosed with cancer (format B;
98% v 75%; P = .001). Twenty-four percent
advocated disclosure of diagnosis to self but not
to a relative.

Responses of the public to other questions are
provided in Table 2, and all favored more disclo-
sure to self than to a relative if both were patients
with cancer. For example, 79% wanted to be
informed of treatment failure (format A) compared
with only 45%who agreed that the relative should
be informed (format B; P, .001). Comparison of
responses to both formats of the questionnaire is
presented in Table 2.

Only 54% advocated that the patient (relative) to
be the first to know of any bad news (either alone
[13%] or accompanied by a family member
[41%]). In contrast, 90% advocated that the pa-
tient (self) to be the first to know of any bad news
(either alone [66%] or accompanied by a family
member [24%]).Ninety-onepercent answeredsix
or more questions in format A affirmatively com-
pared with 63% in format B (P , .001).

The disclosure of themajority of bad news (AR> 6)
to the patient was desired by 91% of the public
participants if they were diagnosed with cancer
but by only 63% of the public participants if
their close relatives were diagnosed with cancer
(x2 P ,.001). On multivariable linear regression
analysis, desire formajor disclosurewas significantly
associated with being a presumed patient and
having a college or higher education (Table 3).

DISCUSSION

It is clear from daily practice in Middle Eastern
countries that serious health-related information
(including cancer bad news) is not disclosed to
many patients. Aljubran7 described that in Saudi
Arabia, family members’ genuine cultural values

Table 1 – Questionnaire and Frequency of Affirmative Response of Patients and Their
Relatives

Question Patients (%) Relatives (%) P

Should the patient be informed of:

1. The diagnosis of cancer 87 68 .001

2. Any possible poor outcome 90 57 , .001

3. The term chemotherapy if it is part of
treatment

71 67 .548

4. Failure of treatment 85 38 , .001

5. Every significant change about the
condition and outcome

92 70 , .001

6. Serious health news 98 85 .002

7. The lack of specific anticancer treat-
ment options

90 61 , .001

Do you:

8. Agree that a physician should not
withhold information about you at the
request of a family member

80 56 .001

9. Agree that the patient should be in-
volved in end-of-life discussions

56 30 , .001

Affirmative (yes) answers to six or more of
nine questions

85 52 , .001

Should bad news be disclosed first to , .001

The patient 43 9

A family member 16 61

Both at the same time 40 30
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oblige them to support thepatient. Theboundaries
of this support are unclear and often lead to taking
over some or all of the patient’s responsibilities.
Eventually, that support may evolve into a domi-
nating attitude that hijacks the patient’s basic right
to knowledge and a part in decision making. Bou
Khalil9 reports similar situations across theMiddle

East. This attitude is prevalent in many Eastern
cultures. In Turkey, 66% of relatives of patients
with cancer did not want the diagnosis to be
disclosed to the patient.10 Communities in coun-
tries recognized as Western that have geographic
proximity to Eastern countries show similar atti-
tudes. In Italy, 84% of cancer physicians consider

Table 2 – Questionnaire and Frequency of Affirmative Response of the Public

Question
To Self

(format A)
To Relative
(format B)

Yes to Self But
No to Relative

No to Self But
Yes to Relative P

Should the patient be informed of:

1. The diagnosis of cancer 98 75 24 1 , .001

2. Any possible poor outcome 85 60 28 3 , .001

3. The term chemotherapy if it is part of
treatment

80 76 8 4 .388

4. Failure of treatment 79 45 36 2 , .001

5. Every significant change about the
condition and outcome

93 84 12 3 .035

6. Serious health news 99 90 9 0 .004

7. The lack of specific anticancer treat-
ment options

79 56 24 1 , .001

Do you:

8. Agree that a physician should not
withhold information from the patient at
the request of family member

87 82 12 7 .359

9. Agree that the patient should be in-
volved in end-of-life discussions

76 59 18 1 , .001

Affirmative (yes) answers to six or more of
nine questions

91 63 , .001

Should bad news be disclosed first to , .001

The patient 66 13

A family member 10 46

Both at the same time 24 41

Table 3 – Multivariable Linear Regression Analysis of Relation Between AR > 6 and Possible Confounding Factors

Confounding Factor
HR

(cohorts I and II) 95% CI P
HR

(cohort III) 95% CI P

Age, years 0.53 0.26 to 1.08 .08 1.34 0.55 to 3.24 .52

, 50 (cohorts I and II)

, 35 (cohort III)

Male sex 0.98 0.44 to 2.22 .97 0.89 0.39 to 2.01 .78

Less than college education 0.95 0.48 to 1.90 .87 0.24 0.11 to 0.56 .001

Employment status 1.40 0.62 to 3.16 .42 0.83 0.35 to 1.99 .68

Being a patient v being a relative 4.35 2.15 to 8.79 , .001 7.11 3.05 to 16.59 , .001

Metastatic v nonmetastatic cancer* 0.18 0.04 to 0.70 .014

Active v nonactive treatment* 2.66 0.69 to 10.25 .15

Abbreviation: AR > 6, affirmative answers to six or more of nine questions; HR, hazard ratio.
*Relevant to cohort I only.
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the family to be an obstacle to direct communi-
cation with the elderly.11 There is increasing ev-
idence in Western countries that most patients
want to know more about their health and their
disease.8,12-14 Evidence, although limited, simi-
larly supports that most patients from Eastern
cultures want to be informed of their health-
related issues.15,16

Our results add to the literature from the Middle
Eastern region and confirm that a majority of
patients with cancer (71% to 98%) prefer to know
most of the information about their diagnosis,
outcome, treatment, treatment results, and prog-
ress (Table 1). In addition, 90% prefer to be in-
formed about themore serious information if there
are no specific anticancer treatment options avail-
able for their condition. End of life is an extremely
challenging stage because it can be associated
with uncomfortable physical symptoms, depres-
sion, dignity issues, and loss of hope.17 Even so,
more than half of patients (56%) feel that they
should be involved in the delicate and challenging
discussions regarding the end of life.

We also attempted to investigate the amount of
bad news patients want to know. We accom-
plished this by calculating the percentage of pa-
tients who answered different proportions of the
first nine questions affirmatively. Answering yes to
six or more questions (AR > 6) indicated a pref-
erence for wanting to know > 67% of the bad
news. We found that 85% of patients prefer to
know the majority of possible bad news. To the
best of our knowledge, this is the only published
report that addresses the amount of possible bad
news patients with cancer want to know.

The results also confirm the current perception
that a significant proportion of relatives in the
Middle Eastern region prefer not to keep patients
informed (Table 1). Research from South Korea
showed a similar pattern in which 96% of patients
with cancer compared with 77% of family mem-
bers believe that patients should be informed of a
terminal illnessdiagnosis.18 InChina,patientswith
cancer were more likely than families to believe
that patients should be informed of the diagnosis
(early stage, 90.8% v 69.9%; terminal stage,
60.5% v 34.4%).19

Personal experience and the literature show that
relatives in Eastern cultures act as bearers to bad
news and, in many cases, strongly demand a “do
not tell” approach. Physicians in these cultures
may be more likely to follow family wishes.6,7,9,10

To investigate this point, we asked patients and
their relatives two direct questions: “Do you agree

that the doctor should not withhold information
about you at the request of family member?” A
majority of patients (80%) agreed compared with
only 56% of the relatives. “To whom should bad
news be disclosed first?” More patients (83%)
than relatives (39%) wanted disclosure first to
patients (either alone or with a family member).

Here we have somedegree of conflict between the
patient’s and the relative’s wishes. Physicians
frequently face this dilemma during daily practice
in the Middle East. From a practical point of view,
direct communication is about more than provid-
ing information. It establishes good therapeutic
relationships and acknowledges the humanity of
patients. The information provided by the physi-
cian will help the patient understand and consent
to the management plan. Without adequate
information, a patient cannot make autonomous
decisions. All these factors impose a duty on the
physician to provide information to patients in an
appropriate way.

Worldwide, few research groups attempted to
study the attitude and opinion of the public and
healthy individuals toward disclosing bad news.
Horn and Waingrow20 reported the American
public’s views and beliefs about many issues re-
lated to cancer, including disclosure of diagnosis
at three time points: in 1948, 1955, and 1962.
Their results showed that at least 63% (1948),
64% (1955), and 60% (1962) of participants in-
dicate that the patient should be informed of the
diagnosis. A survey of 200 individuals age65years
or older from 31 senior citizen centers in Los
Angeles, CA, found that ethnicity was the primary
factor that influenced attitudes toward truth-tell-
ing.21 In Japan, 85.4% of the responding public
wanted full disclosure, and 11.3% wanted partial
disclosure.22 A survey of the general population in
Nepal showed that more than 80% wanted to be
informed if they were diagnosed with cancer.23

Views in Eastern cultures about disclosing serious
health-related information to patients are divided
and continue to be a matter of unresolved public
debate. In addition, there is a scarcity of data
regarding the preferences and attitudes of the
public in Middle Eastern countries. The current
perception is that the public’s attitude is conser-
vative and favors limited or no disclosure to
patients.

To better understand the public’s attitude, mem-
bers of the public sample were presented with two
questionnaire formats: format A addressed their
personal preference if they were diagnosed with
cancer (self is a patient); format B addressed their
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personal preference if their close relative were
diagnosed with cancer (relative is a patient).

In the public cohort, 79% to 98% answered the
first eight questions affirmatively, indicating that
the majority would prefer to know most of the
information about their diagnosis, outcome,
treatment, treatment results, and progress if
they were diagnosed with cancer (Table 1).
For example, 98% preferred disclosure of a
cancer diagnosis. A smaller study from the Mid-
dle Eastern region published in 1998 reported a
similar outcome (93%) in 40 members of the
public.15 Among 2,422 individuals from the
general population in Japan, 73% answered
that they would want to know about their disease
and prognosis if an incurable disease were
diagnosed; 90% desired direct disclosure to
themselves.24

Interestingly, there was a significant difference in
the public’s response to both formats of the ques-
tionnaire, indicating preferential desire for more
disclosure to self (91%) if the responder were
diagnosed with cancer and less desire for disclo-
sure to the relative (63%) if the relative were
diagnosed with cancer (Table 2). The response
to the question “To whom should bad news be
disclosed first” shows that amajority of individuals
wanted to retain their right to be informed about

their own condition. Conversely, many individuals
would deny their relatives this right. One can only
assume that applying different principles to similar
situations in this context arises mostly from a
sincere and genuine protective motive, although
intermediate-term and long-term implications
were not considered. An uninformed patient will
not be able tomake a rational decision and cannot
beexpected tomakea valid consent to treatments.
Unaware of the prognosis, this patient may miss
the opportunity to plan social, professional, and
financial matters appropriately.

We recruited patients from one hospital, which
may be considered a limitation. However, our
hospital is a tertiary referral center serving all re-
gions of the country. Therefore, we believe our
results can be generalized to the whole Saudi
population.

Interventions and reforms are urgently needed to
guarantee that appropriate attention is paid to
patients’ wishes and rights to be kept informed
of their health-related issues. Physicians have a
duty to explain to relatives the importance and
positive consequences of informing the patient. In
addition, significant action should involve educat-
ing the public on a wider scale.
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original
report

Prioritizing US Cervical Cancer
Prevention With Results From a
Geospatial Model

abstract

Purpose To determine if differences in screening and vaccination patterns across the population may
accentuate ethnic and geographic variation in future burden of disease.

MethodsUsingCancer inNorth America data provided by theNorth AmericanAssociation of Central Cancer
Registries, county cervical cancer incidence trends from1995 to 2009weremodeled for the entire United
Statesusingecologiccovariates. Rates for health serviceareaswerealsomodeledbyethnicity. State-level
incidence wasmapped together with Papanicolaou (Pap) screening, past 3 years (women‡ 18 years old),
and three-dosehumanpapillomavirus (HPV)vaccinecoverage (girls13 to17yearsold) to identify potential
priority areas for preventive services.

Results US cervical cancer incidence decreasedmore during the periods 1995 to 1999 and 2000 to 2004
than during the period 2005 to 2009. During these 15 years, the most affected areas became increasingly
confined to Appalachia, the lower Mississippi Valley, the Deep South, Texas, and Florida. Hispanic and
black women experienced a higher incidence of cervical cancer than both white and Asian and Pacific
Islander women during each period. Women in 10 of 17 states/districts with a high incidence (‡ 8.14/
100,000) reported low Pap testing (< 78.5%), HPV vaccine coverage (< 33.9%), or both prevention
technologies.

Conclusion The decline in cervical cancer incidence has slowed in recent years. Access to HPV vac-
cination, targeted screening, and treatment in affected populations is needed to reduce cervical cancer
disparities in the future.

J Glob Oncol 2. © 2016 by American Society of Clinical Oncology Licensed under the Creative Commons Attribution 4.0 License

INTRODUCTION

Cervical cancer incidence and mortality in the
United States have declined steadily in the de-
cades since the adoption of cytology-based
Papanicolaou (Pap) testing.1 Recently, cervical
cancer death rates seem to have plateaued,
and a slight decrease has been reported in
the use of Pap testing.2 Cervical cancer dispar-
ities (the uneven distribution of burden to areas
of lower socioeconomic status and minority eth-
nic groups) are increasing.3-6 Cervical cancer
incidence is elevated among older and black
women7,8 and in impoverished areas such as
Appalachia, the lower Mississippi Valley, and
the United States–Mexico border area.9 Re-
duced access to screening services is a driving
factor in these areas. Nationally, 3-year Pap
screening completion is . 80% for women 21
to 65 years of age, with lower levels of screening
among immigrants, minorities, the poor, and

older women.10 Approximately 47% of girls born
in theUnitedStates in 2000had received at least
one dose of human papillomavirus (HPV) vac-
cine by age 13 years.11 Safety concerns and
views on sexual activity influence parental de-
cisions regarding the vaccination of adolescent
girls.11 Although the safety and efficacy of the
HPV vaccination is well established, in 2013,
38% of girls 13 to 17 years of age in the United
States had completed the three-dose HPV vac-
cine series,11 far less than optimal.12 Because
the reduction in cervical cancer incidence as a
result of HPV vaccination will take decades to be
realized,12 surveillance is needed to identify
communities with a higher burden of cervical
cancer and to direct cervical cancer screening
and vaccination services where they are needed
most.1

To define high-priority areas for preventive ser-
vices, we estimated small-area cervical cancer
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incidence, including by ethnicity, and mapped
state-level incidence with percentage screening
and HPV vaccination coverage.

METHODS

Incidence Data

TheNorthAmericanAssociation ofCentral Cancer
Registries (NAACCR) provided a Cancer in North
America data set with county-level incidence and
population denominators for this analysis. A total
of 36 of 50 state registries, all of which met
NAACCR silver or gold standards for tumor regis-
tration data quality, gave active consent to include
their incident cases in the analytic data set. For the
years 1995 to 2009, complete or partial county-
level cervical cancer incidence datawere reported
byNAACCR registries in areascovering74%of the
United States population. This included complete
data from 1995 to 2009 for 22 states encompass-
ing 56% of the population (Arizona, California,
Colorado, Connecticut, Hawaii, Idaho, Illinois,
Iowa, Kentucky, Louisiana, Maine, Michigan,
Nebraska, New Jersey, New Mexico, New York,
Pennsylvania, Rhode Island, Texas, Utah, Wash-
ington, and Wyoming) and multiple years of data
for 14 states encompassing 18%of the population
(Alaska, Arkansas, Georgia, Massachusetts, Mis-
sissippi, Montana, Nevada, North Carolina, North
Dakota, South Carolina, South Dakota, Tennes-
see,Virginia, andWestVirginia). In these14states,
data were missing for a median of 2 reporting
years, generally the earliest reporting years. Two
lower Mississippi Valley states were missing data
for 1995 to 2003. The remaining 14 states and the
District of Columbia, which did not provide data,
accounted for 26% of the US population.

Spatiotemporal Model

We developed a model similar in composition to
one used commonly to predict current-year can-
cer incidence in the United States13 to estimate
county-level cervical cancer incidence in 5-year
intervals from 1995 to 2009.14 The multivariable
logistic regression model included a set of cova-
riates selected through a forward and backward
process. A generalized linear model was used
(PROC GLIMMIX, SAS 9.3, SAS Institute, Cary,
NC)with three random terms to account for spatial
autocorrelation (longitude and latitude of the
county), temporal autocorrelation (year of diagno-
sis), and residual autocorrelation of covariates.
Missing cervical cancer incidence at the county
level was modeled on the basis of the reported
incidence in counties with comparable attributes.
The incidence for countieswith observeddatawas

also updated according to model predictions to
slightly adjust reported rates. The time periods of
interest for modeled all-ethnicity county-level in-
cidence were 1995 to 1999, 2000 to 2004, and
2005 to 2009. To present incidence among ethnic
groups, datawere aggregated at the health service
area (HSA) level,15 reducing instability from small
counts at the county level. HSAs are either a single
county or a cluster of contiguous counties that are
relatively self-contained with respect to hospital
care.Datawere suppressedwhen therewere16or
fewer modeled incident cases. The accuracy of
predicted rates for areas with missing data de-
pends on how well covariates in themodel predict
the actual incidence.

Model Inputs

Demographic inputs of cervical incident cases
were non-Hispanic ethnicity (hereafter referred
to as white, black, American Indian and Alaska
Native, and Asian and Pacific Islander), Hispanic
ethnicity (all ethnicities), and age. County of res-
idence was geocoded on the basis of latitude and
longitude. County-level population estimates were
obtained from the US Census Bureau Summary
File for each year from 1995 through 2009. In-
cidence data, stratified by age (, 44, 45 to 64,
and > 65 years) and year of diagnosis were re-
trieved using SEER*Stat 8.1.2 (Information Man-
agement Services, Calverton, MD).

County-level covariates included in the model
were county-level rural-urban density data,16 an
AreaHealth Resources covariate enumerating the
numberof hospital-basedphysiciansat thecounty
level,15 and data on the percentages of the county
population who were black, Asian and Pacific
Islander, and American Indian and Alaskan Na-
tive. Cervical cancermortality data reported by the
National Center for Health Statistics were also
included for each county in the United States.
Socioeconomic covariates incorporated into the
model were the percentage of the county popu-
lation with income below the poverty level and the
percentage of the population > 25 years of age
with > 4 years of college education. The model
also contained a variable indicating whether the
county was in a National Program of Cancer
Registries–funded area. The model provided es-
timates of county-level cervical cancer incidence
for the entire United States, including areas and
years with missing data as well as those with
reported data. To illustrate geographic distribu-
tions in rates, modeled county estimates were
mapped using 2000 Census county designations
(ArcGIS 10.1; ESRI, Redlands, CA). In the all
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ethnicities combined model uncertainty related
to small numbers was addressed with spatial
smoothing. The population-weighted, nonpara-
metric algorithm used universal Kriging after
detrending.17 Data were approximately normally
distributed and no transformations were applied,
although first-order surface trend was removed.
Smoothing was not applied to incidence maps of
specific ethnic groups because of the potential for
instability.

State-Level Incidence Trends

State-level modeled incidence trends on the basis
of estimated age-standardized incidence were
analyzed using joinpoint regression analysis (Join-
point 3.5.0; Information Management Services).
The technique fit a series of joined straight lines
ona logarithmic scale for annual age-standardized
rates.18 Using data from the model for each year,
state trends were estimated for 5-year fixed
intervals, or annual average percent change
(AAPC), using weighted annual percent changes
from joinpoint models.

Identification of Priority Areas

Three state-level variables were visualized: mod-
eled cervical cancer incidence during the period
2005 to 2009, state-level proportions ofwomen21
to 65 years of age who had had a Pap test during
the past 3 years19 estimated from pooled 2008 to
2010 responses to the National Health Interview

Survey and Behavioral Risk Factor Surveillance
System, and HPV vaccination coverage by state
(obtained from the National Immunization Survey
of Teens performed during 2013)20 defined as the
percentage of girls 13 to 17 years old who had
received three doses or more of either the bivalent
or the quadrivalent vaccine.

State-level cervical cancer incidencewasmapped
in tertiles (low, midlevel, and high incidence). Low
incidence was 5.17 to 6.75, midlevel incidence
ranged from 6.76 to 8.13, and high incidence was
8.14 to9.76casesper100,000women.Lowstate-
level Pap screening coverage was defined as ,
78.5%, midlevel as 78.5% to 81.4%, and high as
81.5% to 88.5%. Low state-level HPV vaccination
uptake was defined as , 33.9%, midlevel as
33.9% to 40.1%, and high as 40.2% to 56.5%.
States in the bottom third distribution for three-
doseHPVvaccine receipt (,33.9%), Pap screen-
ing (,78.5%), or both vaccine andPap screening
were depicted with horizontal, vertical, and cross-
hatched lines, respectively. The status of state
Medicaid expansion as of January 2016 was also
assessed.21

RESULTS

Modeled cervical cancer incidence and observed
death rates per 100,000 women from 1995 to
2009 are presented in Table 1. Incidence and
death rates were highest among non-Hispanic
black followed by Hispanic women in each time

Table 1 – Age-Adjusted Cervical Cancer Incidence and Mortality by Selected Characteristics, 1995 to 2009

Characteristic

1995-1999 2000-2004 2005-2009 Overall

Modeled
Incidence

Observed
Death

Modeled
Incidence

Observed
Death

Modeled
Incidence

Observed
Death

Modeled
Incidence

Observed
Death

N Rate N Rate N Rate N Rate N Rate N Rate N Rate N Rate

Overall 75,085 10.8 22,086 3.1 66,406 8.9 20,013 2.6 63,174 7.9 19,838 2.4 204,665 9.1 61,937 2.7

Ethnicity

White 51,100 9.7 13,951 2.6 42,942 7.9 12,323 2.2 38,879 6.9 11,897 2.1 132,922 8.1 38,171 2.3

Black 11,891 15.7 4,272 6.3 10,629 12.6 3,796 5.0 10,243 11.0 3,723 4.4 32,763 12.9 11,791 5.1

Hispanic 9,280 17.1 1,817 3.8 9,872 14.3 2,047 3.4 10,891 12.8 2,325 3.0 30,042 14.4 6,189 3.3

API 2,369 10.5 597 3.0 2,532 8.7 647 2.4 2,745 7.6 648 1.9 7,646 8.7 1,892 2.3

AI/AN 444 9.2 99 3.2 430 7.8 107 2.7 416 6.9 134 2.8 1,291 7.9 340 2.8

Age, y

< 44 30,434 6.7 5,294 1.2 25,104 5.5 4,470 1.0 21,875 4.9 3,977 0.9 77,413 5.7 13,741 1.0

45-64 29,757 20.5 8,357 5.7 28,726 16.9 8,306 4.9 29,363 15.2 9,079 4.6 87,845 17.3 25,742 5.0

> 65 14,895 14.6 8,435 8.2 12,576 11.9 7,237 6.8 11,936 10.7 6,782 6.1 39,407 12.3 22,454 7.0

NOTE. Incidence anddeath rates are per 100,000women. Ethnicmortality statistics exclude deaths in theDistrict of Columbia,Maine,Minnesota,NewHampshire, NorthDakota,
Oklahoma, andSouthCarolinabecause of instability inHispanic populationestimates.22Data sources:NorthAmericanAssociation of Central CancerRegistries for cervical cancer
incidence, National Center for Health Statistics for deaths, 1995 to 2009. Incident case counts estimated using spatiotemporal model; observed death counts, cervical cancer.
Abbreviations: API, non-Hispanic Asian/Pacific Islander; AI/AN, non-Hispanic American Indian/Alaska native; y, years.
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period. Incidence and death rates decreased from
the period 1995 to 1999 to the period 2005 to 2009
among all ethnic groups. Age-specific incidence per
100,000womenwas highest among 45- to 64-year-
old women, averaging 17.3 and decreasing from
20.5 during the period 1995 to 1999 to 15.2 during
theperiod2005 to 2009. Thehighest death ratewas
also seen among women > 65 years of age, aver-
aging 7.0 anddecreasing from8.2during the period
1995 to1999 to6.1during theperiod2005 to 2009.

Figure1displays the smoothed, county-levelmod-
eled estimates of cervical cancer incidence by
time period. From 1995 to 1999, the highest in-
cidence was found in counties extending south
and west from Appalachia to southeastern Colo-
rado, northeastern NewMexico, and Texas, with a
low incidence found in southwestern New En-
gland, the Northern Plains, and Mountain West.
During the period 2000 to 2004, elevated rates
becamemore localized to central Appalachia, the
Ohio River Valley, the Lower Mississippi River
Valley, rural Texas including the Mexican border
area, and the rural Southeast. During the period
2005 to 2009, areas with the highest incidence
were even more contained within Appalachia, the
lower Mississippi Valley, the Deep South, Texas,
and Florida.

Overall, in the United States during 1995 to 1999,
2000 to 2004, and 2005 to 2009, the AAPC in
modeled cervical cancer incidence declined sig-
nificantly by 23.5, 23.1, and 21.1 percent per
year over successive periods (Data Supplement).
This pattern of slowing but still statistically signif-
icant decreasing incidence trends in recent years
was seen in 27 states. In nine states and in the
District of Columbia, trends did not change signif-
icantly over the three time periods. In three states
(Georgia, Virginia, and Louisiana) therewas a non-
significant increase in cervical cancer incidence
between 2005 and 2009. In nine other states
(Alaska, Tennessee,Maryland,NewJersey, South
Carolina, South Dakota, Illinois, Iowa, and Ore-
gon), the decrease in cervical cancer incidence
during theperiod2005 to2009wasnot statistically
significant. In Utah and Oklahoma the AAPC dur-
ing the period 1995 to 1999 was not statistically
significant; however, incidence decreased signif-
icantly during more recent time periods.

Figure 2 presents modeled HSA-level incidence
by ethnicity during the period 2005 to 2009. Color
ranges vary by map. Higher cervical cancer in-
cidencewas seen amongHispanic andblack than
among white and Asian and Pacific Islander
women. Among whites, incidence was highest

1995–1999 2000–2004

2005–2009

5.2–7.6

7.7–8.6

8.7–9.6

9.7–11.0

11.1 +

Fig 1 –

Smoothed, county-level
modeled US cervical
cancer incidence per
100,000 women, 5-year
intervals, 1995 to 2009.
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in Appalachia, the Mississippi and Ohio River
valleys, Indiana, and rural parts of Illinois, Texas,
Louisiana, Arkansas, Oklahoma, Tennessee, Ala-
bama, and Georgia. Isolated areas with high
incidence were found in central California,
northwestern Arizona, central Pennsylvania,
southern New Jersey, and northern and central
Florida. High modeled incidence areas for blacks
were found in eastern Texas and adjacent areas of
Oklahoma, Louisiana, and Arkansas. The inci-
dence was also elevated along the Mississippi
River Valley from Illinois to Tennessee, Arkansas,
and Mississippi. Affected rural areas included
adjacent areas of Mississippi and Alabama, and
Georgia and north central Florida. A high inci-
dence was also seen in northern and central
Indiana, rural South Carolina, southern New Jer-
sey, New York City, and southeastern Florida.

Of areas with large Hispanic populations, the re-
gions with the highestmodeled incidence included
west Texas, central and southern Florida, and
metropolitan Houston, Chicago, and New York.

AmongAsianandPacific Islanders, ahighmodeled
incidence was seen in central California and Hous-
ton, Texas; central and south Florida; and metro-
politan New York. The incidence for American
Indians/AlaskaNativeswas not presented because
of low counts.

Figure 3 presents state-level modeled cervical
cancer incidence during the period 2005 to
2009. States are classified into three categories:
low, midlevel, and high cervical cancer incidence
states. States in the bottom tertile of Pap screening
use and HPV vaccine uptake were classified as
having low adoption of these preventive services.
Sixteen states plus theDistrict of Columbia, shown
in red, had a high cervical cancer incidence. In
two high-incidence states, both Pap screening
and HPV vaccine uptake were low (Arkansas
and Nevada). There was a low proportion of Pap
screening in three high-incidence states (Tennes-
see, West Virginia, and Indiana) and of HPV
vaccine uptake in five high-incidence juris-
dictions (District of Columbia, Mississippi, Illinois,

Hispanic

9.4–10.7

10.8–11.6
11.7–12.6

12.7–13.5

13.6–15.1

Suppressed

6.5–9.6

9.7–10.7
10.8–11.2

11.3–12.3

12.4–15.4

Suppressed

Black

White Asian/Pacific Islander

4.5–6.4

6.5–7.1
7.2–7.6

7.7–8.4

8.5–10.6

Suppressed

5.5–6.3

6.4–7.3
7.4–8.0

8.1–8.7

8.8–9.4

Suppressed

Ethnic/racial groups with highest cervical cancer incidence rates

Racial groups with lowest cervical cancer incidence rates

Fig 2 –

Modeled health services
area–level cervical cancer
incidence by ethnicity,
2005 to 2009.
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Kentucky, and New Jersey). Many of the 16 states
with a midlevel cervical cancer incidence (shown in
orange)were adjacent to high-incidence states. One
midlevel-incidence state (Missouri) had low uptake
of both Pap screening andHPV vaccination. Among
the midlevel-incidence states, five (New Mexico,
Wyoming, Nebraska, Oklahoma, and Ohio) had a
low percentage of Pap screening, and five (Alaska,
Kansas,Maryland,NorthCarolina, andGeorgia) had
low vaccine uptake. States with the lowest cervical
cancer incidence (shown in gold) were located in
New England, the northern tier of states, the four
corners region, and Virginia. In three low-incidence
states (Montana, Idaho,andUtah),a lowpercentage
of women received Pap screening, and a low per-
centageof girls received threedosesofHPVvaccine.
Therewas also a lowpercentage of Pap screening in
Arizona, North Dakota, and South Dakota, and the
percentage of girls in Virginia who received HPV
vaccination was less than 33.9%.

As of January 2016, six of 17 jurisdictions with
the highest cervical cancer incidence had not

expanded Medicaid coverage (Alabama, Florida,
Mississippi, South Carolina, Tennessee, and
Texas). Seven of 16 stateswith amidlevel cervical
cancer incidence had not expanded Medicaid
(Georgia, Kansas, Missouri, North Carolina,
Nebraska, Oklahoma, and Wyoming). Among
the 18 states with the lowest cervical cancer
incidence, three had not expanded Medicaid
(Idaho, Montana, and Utah).

DISCUSSION

This study suggests that the long-termdecrease in
US cervical cancer incidence is slowing down.
This finding is consistent with the nonsignificant
decreasing trend reported during the period 2005
to 2009 in areas in the United States with high-
quality incidence data.12 High-incidence geo-
graphic areas were confined increasingly to rural
areas within Appalachia, Texas, the lower Missis-
sippi Valley, and the southeastern United States.
Hispanic and black women had a higher cervical
cancer incidence than did white and Asian and
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5.17–6.75 (low)
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Low HPV vaccination and Pap screeningLow HPV vaccination Low Pap screening

Fig 3 –

States with high, midlevel,
and low cervical cancer
incidence during the period
2005 to 2009, further
depicting states with
low percentages of
Papanicolaou (PAP)
screening or human
papillomavirus (HPV)
vaccination. Less than
78.5% of women . 18
years old reported PAP
screening in the past 3
years during the period
2008 to 2010, and ,
33.9%ofgirls13 to17years
of age had received three
doses of HPV vaccine as of
2013.

280 Volume 2, Issue 5, October 2016 jgo.ascopubs.org JGO – Journal of Global Oncology

http://jgo.ascopubs.org


Pacific Islander women. In 10 of 17 states/districts
with a high cervical cancer incidence, there was
low use of Pap screening or HPV vaccination.
Locally tailored cervical cancer vaccination,
screening, and treatment efforts that target poor
women living in medically underserved geo-
graphic areas are needed to maintain progress
in reducing cervical cancer disparities.

As recently as the 1970s, cervical cancer was a
leading cause of cancer among US women; how-
ever, the incidence has decreased in subsequent
decades.8 Trends in this study differ from sus-
tained decreasing cervical cancer incidence
trends over the past half-century, but are consis-
tent with recent findings describing a leveling off of
cervical cancer mortality2 and incidence12 in the
United States. A possible explanation for the slow-
ing of the decreasing trend is that women with
access to health care are benefiting from preven-
tive services such as Pap screening and HPV
testing,2 to a greater extent than are women in
medically underserved groups. These under-
served women, who experience a higher burden
of cervical cancer,23 include ethnic minorities,
women from low socioeconomic backgrounds,5

and women living in impoverished geographic
areas.10 Future progress to reduce the burden
of cervical cancer depends on access to vaccina-
tion, screening, and treatment of these hard-to-
reach groups.24 Of note, some states with the
highest incidence of cervical cancer have low
percentages of Pap screening and HPV vaccine
uptake. Provisions of the Affordable Care Act,
which require most health insurance plans to
cover cervical cancer screening and HPV vacci-
nationwith nocost sharing, could improve cervical
cancer prevention among low-income women.25

In this study spanning the years1995 through2009,
there were progressively smaller areas with an ele-
vated cervical cancer incidence over time. Regions
with the highest burden of disease during the period
2005to2009were largelycontained toeconomically
deprived counties within Appalachia, Texas, the
lower Mississippi Valley, and the southeastern
United States. The limited progress in reducing
the incidence of this cancer in areas with slow
economic development or an influx of immigrant
populations is consistent with findings reported in
Mexico,26 Brazil,27 and England.28

Lack of awareness, lack of access to health care,
and cultural beliefs are barriers to cervical cancer
prevention within population subgroups.29-31 For
instance, in Connecticut,32 heterogeneity in the
occurrenceofcervicalcancerprecursors is reported.

Culturallycompetent locally targetedoutreachneeds
to be part of cervical cancer control programs. One
study of African-American women living in the high
cervical cancer mortality area of Sunflower County,
Mississippi, indicated that door-to-door visits to offer
home self-collection HPV test kits increased partic-
ipation in cervical cancer screening almost four-fold
comparedwithclinic-basedPap testingalone.33 In a
national study, predictors of not being screened for
cervical cancer included not having made a physi-
cian office visit within thepast 12monthsbecauseof
cost,minority ethnicity, lackof ahigh school diploma
among residents of metropolitan areas, and self-
reported fair or poor general health among non-
metropolitan area residents.34 The heterogeneity of
underserved women suggests a need for screening
andHPV vaccination outreach across broad areas.35

Other researchers have reported ethnic and geo-
graphic disparities in cervical cancer screening34

and incidence.36 In the United States–Mexico bor-
der area,Hispanicwomenwere less likely thanother
women to have had a recent Pap test,37 and white
women in Appalachia had higher rates of HPV
infection compared with the US population.38

Although provider recommendation improves
acceptance of HPV vaccination, minority and
low-income women are least likely to receive
such recommendations.39 Cervical cancer preven-
tion can be advanced through community-based
interventions,40 particularly in communities with
limitedaccess toa formalhealthcaresystem.These
community-based interventions may be more ef-
fective than one-size-fits-all approaches.41-43

This study identified populations that would benefit
from cervical cancer outreach by ethnicity, geogra-
phy, and access to screening and HPV vaccination.
Ongoing spatial analysis is recommended tomonitor
cervical cancer trends in the HPV vaccine era.44

Study limitations include missing data for some
states,whichwaspartially addressedwith geospatial
modeling. Furthermore, HPV vaccination data were
available only at the state level. County-level data
would improve prioritization of outreach to areas
with a high cervical cancer burden. Despite limita-
tions, the analysis identifies priority areas for inter-
ventions to improvescreeningandvaccination rates.
Although progress has been made in reducing the
incidence of cervical cancer, outreach is needed in
low-socioeconomic areas of the United States. Pro-
visions of the Affordable Care Act that eliminate cost
sharing for cervical cancer screening and HPV vac-
cination inmosthealthplansshould reducecost asa
barrier to receiving these prevention services.
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Phenotype and Treatment of Breast
Cancer in HIV-Positive and -Negative
Women in Cape Town, South Africa

abstract

Purpose An estimated 5.9 million people in South Africa are infected with HIV. Because antiretroviral
therapy has made infection with HIV a treatable, chronic condition, HIV-infected individuals are now
surviving tomiddle and older age.We investigated the implications of HIV status for breast cancer in South
Africa.

Methods We compared clinical and demographic characteristics of women newly diagnosed with a first
primary breast cancer at Tygerberg Hospital, Cape Town, South Africa, from January 2010 to December
2011 by HIV status. We then compared HIV-positive patients with HIV-negative controls, matched 2:1 on
age and ethnicity, with respect to chemotherapy regimens, toxicities, completion of systemic chemo-
therapy, and changes in CD4 cell count.

Results Of 586 women with breast cancer, 31 (5.3%) were HIV positive, 420 (71.7%) were HIV negative,
and 135 (23%) were untested for HIV. Women with HIV were younger than other women (P < .001). The
groups did not differ in regard to stage at presentation, histologic subtype, tumor grade, nodal involvement,
or hormone receptor positivity. More than 84% of patients who initiated systemic chemotherapy, re-
gardless of HIV status, completed it without serious toxicity. Among HIV-positive patients receiving
chemotherapy, themeanbaselineCD4cell countwas477cells/mL (standard deviation, 160cells/mL), and
the mean nadir was 333 cells/mL (standard deviation, 166 cells/mL).

Conclusion HIV-infected women were younger at breast cancer diagnosis than HIV-negative women but
otherwise similar in phenotype and completion of chemotherapy. Longer term follow-up is needed to
evaluate the effects of HIV, antiretroviral therapy, and chemotherapy on the survival and quality of life of
patients with breast cancer.

J Glob Oncol 2. © 2016 by American Society of Clinical Oncology Licensed under the Creative Commons Attribution 4.0 License

INTRODUCTION

Of the 35.3 million people worldwide who were
estimated tobe infectedwithHIV/AIDS in2012,25
million (71%) lived in Sub-Saharan Africa, includ-
ing 6.1million in South Africa, the country with the
largest number of people living with HIV/AIDS in
the world.1

In the United Kingdom, between 1996 and 2008,
the life expectancy of HIV/AIDS-infected people
increased by an average of 15 years, presumably
because of antiretroviral therapy (ART). By the
end of the period, the life expectancy of people
with HIV/AIDS was only 13 years shorter than that
of the general population of the United Kingdom.2

In South Africa, although no comparable data
are yet available, it is clear that persons with HIV
infection are living longer as a result of ART
than infected people did before the use of ART.

Therefore, like uninfected people, those with HIV
infections will incur increasing risks for the epi-
thelial malignancies associated with aging.

By 2010, 19%of all deaths in theSwissHIVCohort
Studywereattributable to non–AIDS-definingcan-
cers.3 Persons with HIV had a higher than aver-
age risk for anal cancer, lung cancer, certain head
and neck cancers, hepatocellular carcinoma, and
Hodgkin lymphoma, but not for breast cancer,
prostate cancer, or colorectal cancer. Little is
knownabout thephenotype of thesemalignancies
and about the outcomes of standard oncologic
treatment among HIV-positive patients, including
those receiving ART.4-9

In a series of 1,092 black women consecutively
diagnosed with breast cancer in Soweto, South
Africa, between January 2006 and July 2012,10

19.7% were found to be HIV positive. Nearly a
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quarter of theHIV-positivewomenwerediagnosed
with a CD4 count less than 200 cells/mL. The HIV-
positive women were younger at diagnosis than
thosewhowereHIVnegative ornot tested, but they
did not differ in tumor characteristics or prognostic
factors. This finding was in stark contrast to an-
ecdotal reports of a more aggressive phenotype in
HIV-positive women.

It was recently shown that HIV-positive patients
were diagnosed with more advanced-stage cervi-
cal cancer than their HIV-negative peers, had
a decreased likelihood of completing radical
chemoradiotherapy, and fared worse overall in
regard to treatment-related toxicity, especially
when chemotherapywas used in conjunctionwith
radiotherapy.11,12 Whether these findings also
apply to women diagnosed with breast cancer
remains to be determined because the risk factors
associated with these epithelial malignancies are
inherently different.

Given that breast cancer is the most common
non–AIDS-defining cancer in the global female
population13 and that risk increases with age,
the proportion of patients with breast cancer in
South Africa who are HIV positive is likely to in-
crease in the next few years. Yet at present, no
specific guidelines are available to clinicians car-
ing for patients with both diagnoses. A case series
in the erabeforewidespreaduseof ART found that
such patients had poor tolerance for systemic
cytotoxic therapy and that most experienced pro-
gressive immune impairment with progression of
HIV. The authors cautioned that hormonal ther-
apy, rather than systemic chemotherapy, should
be considered in the adjuvant setting.14 The pri-
mary objective of this study is to compare HIV-
positive and -negative women with breast cancer
in terms of their clinical and demographic char-
acteristics and tolerance of standard chemother-
apy regimens.

METHODS

After obtaining approval from our Ethical Review
Board, we reviewed the charts of all women reg-
istered with a diagnosis of breast cancer on the
oncology service at the Tygerberg Academic Hos-
pital in Cape Town, South Africa, from January
2010 through December 2011. Of 816 patients
whose records we reviewed, we excluded 154 for
insufficient data, 47 for a prior diagnosis of breast
cancer, 12 for male sex, 16 for ductal carcinoma
in situ, and five for benign breast disease.

We then compared patients by HIV status with
respect to age at diagnosis, ethnic group, and

menopausal status. We also compared them with
respect to disease phenotype (stage at diagno-
sis,15 histologic subtype, grade of differentiation,
nodal status, and positivity to estrogen receptor,
progesterone receptor [PR], and humanepidermal
growth factor receptor 2). Chemotherapy tolerance
and toxicities were captured for the HIV-positive
subgroup and an HIV-negative comparison group
matched 2:1 on age and ethnicity. We determined
how many of the assigned chemotherapy cycles
were completed. Allowance was made for inter-
ruptions or postponements as well as dose re-
ductions as a result of toxicities. Patients were
considered to have completed chemotherapy
if they had completed the number of cycles
assigned to them at the beginning of treatment,
regardless of dose reduction or treatment inter-
ruption. Toxicity was scored according to the
National Cancer Institute Common Terminology
Criteria for Adverse Events (version 4.0).16 We
assigned a toxicity grade to each patient at each
cycle for the following hematologic parameters:
hemoglobin, WBC count, platelets, neutrophils,
lymphocytes, and CD4 count. Clinical toxicities
evaluated were nausea and vomiting, alopecia,
thrombophlebitis, and weight loss. The CD4 nadir
was defined as the lowest value recorded at any
time after initiation of treatment. It is standard
practice to measure the CD4 cell count at cycle 3
and on completion of chemotherapy.

Statistical analysis was performed using Statistica
software (Dell Statistica, Tulsa, OK). Where data
were incomplete, an unknown category was cre-
ated before data analysis. The statistical signifi-
canceof differences amongHIV status groupswas
evaluated by x2 test and analysis of variance, with
significance set at P , .05.

RESULTS

Of the 586 patients whomet the inclusion criteria,
451 (77%) were tested for HIV and 135 (23%)
were not; 31 patients (5.3%) tested positive and
420 (71.7%) tested negative (Table 1). A total of
359 patients (61.3%) were of mixed race, 158
(26.9%) were of European descent, and 69
(11.8%) were of African descent.

Ethnicity was strongly associated with HIV status;
27.1%ofAfricanpatients but only 3.6%of thoseof
mixed race and none of those of European back-
ground were HIV positive (P, .001). Nearly 90%
of African patients were tested for HIV;mixed-race
patients and those of European descent were
much less likely to be tested. The patients’median
age at presentation was 56 years (range, 20 to 97
years). The median age of the HIV-positive group

285 Volume 2, Issue 5, October 2016 jgo.ascopubs.org JGO – Journal of Global Oncology

http://jgo.ascopubs.org


Table 1 – Demographic and Clinical Characteristics of Study Participants by HIV Status

Characteristic

HIV Status

All Patients

P

Positive Negative Unknown

No. % No. % No. % No. %

All patients 31 5.3 420 71.7 135 23.0 586.0 100.0

Age at diagnosis, years , .001

Median 42 54 62 56

Range 29-60 20-91 30-97 20-97

Age by ethnic group, years , .001

African

Median 40 49 63 48

Range 29-54 20-77 44-82 20-82

Mixed race

Median 45 54 59 55

Range 32-60 22-89 30-86 22-89

European

Median — 58 68 61

Range — 30-91 24-97 24-97

Ethnic group , .001

African 18 58.1 43 10.2 8 5.9 69 11.8

Mixed race 13 41.9 272 64.8 74 54.8 359 61.3

European 0 0.0 105 25.0 53 39.3 158 26.9

Menopausal status , .001

Premenopausal 20 64.5 143 34.1 37 27.4 200 34.1

Postmenopausal 7 22.6 271 64.5 91 67.4 369 63.0

Perimenopausal 4 12.9 6 1.4 1 0.7 11 1.9

Unknown 0 0.0 0 0.0 6 4.4 6 1.0

Stage at diagnosis .04

I 2 6.5 21 5.0 9 6.7 32 5.5

II 8 25.8 174 41.4 49 36.3 231 39.4

III 11 35.5 164 39.0 44 32.6 219 37.4

IV 10 32.3 61 14.5 33 24.4 104 17.7

Histologic subtype .34

Infiltrating ductal 22 71.0 355 84.5 110 81.5 487 83.1

Lobular 2 6.5 28 6.7 8 5.9 38 6.5

Other/unspecified 7 22.5 37 8.8 17 12.6 61 10.4

Grade .83

Well differentiated 3 9.7 38 9.0 13 9.6 54 9.2

Moderately differentiated 9 29.0 119 28.3 46 34.1 174 29.7

Poorly differentiated 5 16.1 89 21.2 22 16.3 116 19.8

Ungraded 14 45.2 174 41.4 54 40.0 242 41.3

No. of nodes involved .10

0-3 13 41.9 182 43.3 48 35.6 243 41.5

. 3 2 6.5 83 19.8 13 9.6 98 16.7

Unknown 16 51.6 155 36.9 74 54.8 245 41.8

(Continued on following page)
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was 42 years, that of the HIV-negative group was 54
years, and that of the groupwith unknownHIV status
was 62 years (P, .001). Within each ethnic group,
HIV-positivepatientswereyounger thanHIV-negative
patients, who were younger than untested patients
(P, .001). Within the HIV-positive and -negative
groups, African patients were younger than pa-
tients of mixed race and patients of European
background. In the untested group, the African
patients were older than those of mixed race.

Fifty-five percent of all patients were diagnosed
with stage III or IV breast cancer, including 68.8%
of HIV-positive patients, 54% of HIV-negative pa-
tients, and 57% of untested patients (P, .001 for
the association of HIV status with stage). Overall,
488 patients (83.1%) had infiltrating ductal car-
cinoma; only 38 patients (6.5%) had infiltrating
lobular carcinoma. The 61 remaining patients had
tumors of other rare or unspecified histologic sub-
types. Although HIV-positive patients were more
likely than others to have rare epithelial subtypes,
the differences were not statistically significant.
The grade of tumor differentiation was not asso-
ciated with HIV status.

Of the 341 patients offered axillary sampling (be-
cause they had surgical treatment andwere youn-
ger than 70 years), 243 (71.3%) had fewer than
four nodes involved. Nodal status was not associ-
ated with HIV status.

With regard to hormonal prognostic markers, HIV-
negative and untested patients were nearly twice
as likely as HIV-positive patients to have PR-
positive disease (P = .02). The groups did not
differ with respect to estrogen receptor, human
epidermal growth factor receptor 2, or triple-
negative status (Table 1).

Of the 31 HIV-positive patients, 22 (71%) were
known to be HIV positive at breast cancer diag-
nosis; the other nine were diagnosed at their first
clinic visit. Twelve patients had been on ART for
3 months or longer. All patients newly diagnosed
with HIV were referred for initiation of ART. Two
HIV-positive patients had pulmonary tuberculosis
at the time of their cancer diagnosis, one patient
was newly diagnosed with a pulmonary aspergil-
loma, and one patient was diagnosed with Staph-
ylococcus pneumonia.

Of the 31HIV-positive patients, five failed to return
to the hospital for surgical or other treatment after
staging examinations were performed. Another
five patients did not receive chemotherapy be-
cause of comorbidities (eg, ischemic heart dis-
ease). One patient presented with stage I breast
cancer and was managed with surgery only. One
patient had just begun chemotherapy and had no
record of toxicity at time of data analysis. There-
fore, we report on toxicities among 19HIV-positive
patients who received systemic chemotherapy
and 39 matched HIV-negative controls.

In the HIV-positive group, 16 patients received an
anthracycline-based regimen in combination with
cyclophosphamide and/or fluorouracil. The other
three patients received a cyclophosphamide/
methotrexate/fluorouracil (CMF) regimen be-
cause of cardiac compromise.

Three HIV-positive patients did not complete their
assigned chemotherapy. The first patient discon-
tinued in themiddle of chemotherapybut returned
7months later with local progression of her breast
cancer. The second patient completed four cy-
cles of palliative chemotherapy for stage IV dis-
ease before discontinuing treatment. She was

Table 1 – Demographic and Clinical Characteristics of Study Participants by HIV Status (continued)

Characteristic

HIV Status

All Patients

P

Positive Negative Unknown

No. % No. % No. % No. %

Receptor status

Estrogen receptor positive 16 51.6 268 63.8 91 67.4 375 64.0 .17

Progesterone receptor positive 9 29.0 215 51.2 71 52.6 295 50.3 .02

HER2 receptor positive 10 32.3 149 35.5 41 30.4 200 34.1 .72

Triple negative 5 16.1 65 15.5 19 14.1 89 15.2 .92

Completion of systemic chemotherapy

Chemotherapy administered 19 61.3 39 100.0

Chemotherapy completed 16 84.2 33 84.6

Chemotherapy-related mortality 1 5.3 1 2.6

Abbreviation: HER2, human epidermal growth factor receptor 2.
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eventually ascertained to have died, possibly as a
result of chemotherapy-related toxicity. The third
patient completed four cycles of chemotherapy
but discontinued treatment after her tumor spread
to the contralateral breast.

In the HIV-negative group, 35 patients received an
anthracycline-based regimen in combination with
cyclophosphamide and/or flourouracil, and four
patients received CMF. Six patients in the HIV-
negative cohort did not complete assigned chemo-
therapy. Two patients developed disease progres-
sion on treatment; three patients were lost to follow-
up or transferred to a different hospital; and one
patient died after three cycles of CMF, possibly as a
result of treatment-related toxicity. Thus, 84% of
both HIV-positive and HIV-negative patients com-
pleted their assigned chemotherapy (Table 1).

Table 2 compares the toxicity parameters of the
HIV-positive and -negative subgroups. Alopecia,
thrombophlebitis, and nausea and vomiting were
the most frequently observed clinical toxicities in
both groups (data not shown). No statistically
significant difference between the HIV-positive

and -negative subgroups could be demonstrated
for hemoglobin, WBC count, platelets, and neu-
trophils (Table 2). However, HIV-positive patients
had more lymphopenia than HIV-negative pa-
tients; five HIV-positive patients (26.4%) com-
pared with no HIV-negative patients developed
grade 3 or 4 toxicity (P = .001).

Among patients in the HIV-positive cohort, the
mean CD4 cell count at diagnosis was 402
cells/mL (standard deviation [SD], 244 cells/mL;
range, 66 to 1,075 cells/mL). Among the 15 pa-
tients who received chemotherapy and had com-
plete serial CD4values, themeanCD4cell count at
diagnosis was 477 cells/mL (SD, 160 cells/mL),
and the mean nadir was 333 cells/mL (SD, 166
cells/mL;P, .001;Fig1).FivepatientswhoseCD4
nadir was not recorded were excluded from the
nadir value analysis.

Although it did not affect the completion of their
planned chemotherapy, two patients required an
adjustment to their ART regimen during chemo-
therapy, one as a result of a grade 4 anemia and
the other as a result of a deterioration of her
glomerular filtration rate.

DISCUSSION

In our cohort, the majority of HIV-positive pa-
tients (58.1%) were of African descent, and the
HIV-positive group was much younger than the
HIV-negative group (42 v 54 years, respec-
tively). Two important arguments in the litera-
ture are relevant to these observations. First,
African American women are known to be youn-
ger at breast cancer diagnosis than American
women of European descent. Second, Voutsa-
dakis and Silverman17 argued that HIV-infected
women with breast cancer are younger than
other women with breast cancer because HIV-
infected women are younger than HIV-negative
women in the general population. Supporting
that argument, in South Africa, the highest prev-
alence of HIV has been recorded in African
women of reproductive age.18,19 The associa-
tion of menstrual status with HIV status reflects
the relative youth of the HIV-positive patients,
most of whom were well below the mean age at
menopause in the general population, which is
currently estimated to be 51.4 years.20

The HIV prevalence of 5.3% observed in the total
sample of 586 patients was less than the preva-
lenceof16%reported for thegeneral populationof
South Africa. However, our institution is located in
theWesternCapeprovince,whereHIVprevalence
is known tobe lower thanelsewhere in thecountry.

Table 2 – Hematologic Toxicities Among Patients With Breast Cancer by HIV Status

Toxicity

HIV Status

All Patients

P

Positive Negative

No. % No. % No. %

All patients 19 32.8 39 67.2 58 100.0

Hemoglobin .17

Grade 0 1 5.3 10 25.6 11 19.0

Grade 1/2 17 89.5 28 71.8 45 77.6

Grade 3/4 1 5.3 1 2.56 2 3.4

WBC count .67

Grade 0 16 84.2 31 79.5 47 81.0

Grade 1/2 3 15.8 8 20.5 11 19.0

Grade 3/4 0 0.0 0 0.0 0 0.0

Platelets .48

Grade 0 19 100.0 38 97.4 57 98.3

Grade 1/2 0 0.0 1 2.56 1 1.7

Grade 3/4 0 0.0 0 0.0 0 0.0

Neutrophil count .33

Grade 0 12 63.2 17 43.6 29 50.0

Grade 1/2 5 26.3 18 46.2 23 39.7

Grade 3/4 2 10.5 4 10.3 6 10.3

Lymphocytes .001

Grade 0 2 10.5 15 38.5 17 29.3

Grade 1/2 12 63.2 24 61.5 36 62.1

Grade 3/4 5 26.3 0 0.0 5 8.6

288 Volume 2, Issue 5, October 2016 jgo.ascopubs.org JGO – Journal of Global Oncology

http://jgo.ascopubs.org


Because HIV remains highly stigmatized in South
Africa, obtaining accurate prevalence data for the
general population is challenging. Current HIV
infection estimates are based on indirect mea-
sures, such as antenatal incidence data, shifts
in mortality patterns, and the analysis of annual
surveys.18,19 The prevalence of HIV among pa-
tients inour samplewhowere testedwas7.1%,not
much lower than the reported national prevalence
of 7.7% in women age 55 to 59 years. However,
135 of our patients (23%) were not tested. The
dilutional effect of including the untested, pre-
dominantly older patients with breast cancer in
the prevalence calculation became evident when
we examined the data by age group. Among the
African patients, 26.1% tested positive for HIV;
their median age was 40 years (range, 39 to 45
years). The prevalence of HIV among patients of
mixed race and those of European background
was less than the expected national average but
still consistent with the age/race distribution in
other samples.

Estrogen receptor sensitivity was not associated
withHIV status, butHIV-positive patientswere less
likely than others to have hormone-sensitive dis-
ease, perhaps because they were younger than
the other patients. No statistically significant dif-
ference was detected in stage at presentation,
histologic subtype, tumor grade, or nodal involve-
ment between the HIV-positive group and the
other groups.We found little support for the notion
that HIV altered the breast cancer phenotype, in
accordance with the phenotype described by
Hurley et al14 and Sarhan et al.22

Our HIV-positive patients who received chemo-
therapy tolerated it well. Earlier case reports on
HIV-positive patients receiving systemic
anthracycline-based therapy described adverse
outcomes, including neutropenic sepsis, acute
respiratory distress syndrome, Candida esophagi-
tis, and death.14,23 Our patients started ART at
initiation of chemotherapy regardless of CD4
count, per national ART guidelines. We believe

that with ART, most HIV-positive patients who are
otherwise eligible for chemotherapy can benefit
from it.

Although the literature implies that grade 3 or 4
myelosuppression is commonamongHIV-positive
patients with breast cancer receiving chemother-
apy, only 26.4% of our HIV-positive patients on
chemotherapy (but none of the HIV-negative pa-
tients on chemotherapy) experienced grade 3 or 4
lymphopenia. They did not require dose adjust-
ments, and they completed treatment. No dose-
limiting toxicity was observed in the neutrophil
count, and only two patients developed grade 3
neutropenia. A single case of grade 4 toxicity was
observed in the hemoglobin level of a patient on a
nevirapine-based ART regimen.

Failure to return to the hospital for treatment is not
uncommon in South Africa. Many patients who
come to Tygerberg Hospital are members of the
Xhosa tribe residing in the rural Eastern Cape.
Many of these patients speak only Xhosa, do not
have access to telephones, have never seen the
inside of ahospital, and travelmore than800kmto
receive care at Tygerberg Hospital, which is the
closest public hospital with full oncology services.
Few patients have themeans to return even once,
let alone every 21 days, to receive chemotherapy.
In our cohort, patients with and without HIV
seemed to be equally affected by socioeconomic
barriers to care. Further research is needed tohelp
us understand and address the barriers faced by
our patients.

Our study was not designed to determine whether
HIV either prevented or promoted the develop-
ment of breast cancer. All we observed in our HIV-
positive patients with breast cancer was the co-
existence of two chronic diseases. To date, the
only association between CD4 count and the rel-
ative risk of developing a malignancy has been
shown in cancerswith a known viral pathogenesis,
the so-called AIDS-defining cancers.

Among our HIV-positive patients who received
chemotherapy, the CD4 count declined by a third
of pretreatment values, fromamedianof477cells/
mL (range, 234 to 807 cells/mL) to a median nadir
of 333 cells/mL (range, 62 to 713 cells/mL). Lym-
phoma studies published in the pre-ART era
established the perception that HIV-positive pa-
tients who received chemotherapy were at high
risk for persistent, severe compromise of immu-
nologic function and poor outcomes.24 In AIDS
Malignancies Consortium Trial 010, an excess
risk of death was associated with postchemother-
apy opportunistic infections in patients with CD4
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counts less than 50 cells/mL.25 However, in
more recent studies, despite initial low CD4
counts, patients receiving ART tolerated che-
motherapy without significant toxicity.26-28 Fur-
ther studies are needed to confirm these
findings among patients with non–HIV-related
cancers. South Africa is an ideal setting in which
to conduct such studies because of its dispro-
portionate burden of HIV.

The greatest limitation of this study was that it
was based on chart reviews. The chart data were
not collected for the purpose of evaluating the
effects of HIV on breast cancer phenotypes and
outcomes. In addition, because CD4 values
were not determined at set intervals after com-
pletion of treatment, we have no data on the
longer term effects of systemic chemotherapy
on the progression of HIV and on patient
survival.

Among the patients in our sample, thosewhowere
HIV positive were diagnosed at a younger age than

other patients with breast cancer and were pre-
dominantly of African ethnicity. The age distribu-
tion of HIV-positive patients with breast cancer
seems to correspond to the agedistribution ofHIV-
positive women in the general population. Al-
thoughHIV-positive patients weremore likely than
others to have PR-negative cancers, that differ-
ence in phenotype was likely to have been a
result of age and ethnicity rather than HIV itself.
The HIV-positive patients who received systemic
chemotherapy tolerated it well, experienced no
significant hematologic toxicity, and developed no
opportunistic infections during treatment. The
mean decline in CD4 cell count during chemo-
therapy was 30%. Our findings should reassure
patients with HIV and breast cancer, as well as
their providers, that, with ART and careful moni-
toring, they can benefit from appropriate
chemotherapy.

DOI: 10.1200/JGO.2015.002451
Published online on jgo.ascopubs.org on March 30, 2016.

AUTHOR CONTRIBUTIONS

Conception and design: Lizanne Langenhoven, Pieter Bar-
nardt, Judith S. Jacobson
Administrative support: Lizanne Langenhoven

Provision of study materials or patients: Lizanne Langenhoven,
Pieter Barnardt

Collection and assembly of data: Lizanne Langenhoven, Pieter
Barnardt

Data analysis and interpretation: Lizanne Langenhoven, Alfred
I. Neugut, Judith S. Jacobson

Manuscript writing: All authors
Final approval of manuscript: All authors

AUTHORS’ DISCLOSURES OF
POTENTIAL CONFLICTS OF INTEREST

The following represents disclosure information provided by
authors of this manuscript. All relationships are considered

compensated. Relationships are self-held unless noted. I =
Immediate Family Member, Inst = My Institution. Relation-
ships may not relate to the subject matter of this manuscript.
For more information about ASCO’s conflict of interest policy,
please refer to www.asco.org/rwc or jco.ascopubs.org/site/ifc.

Lizanne Langenhoven
No relationship to disclose

Pieter Barnardt
No relationship to disclose

Alfred I. Neugut
Stock or Other Ownership: Stemline Therapeutics
Consulting or Advisory Role: Pfizer, Teva, Otsuka, United
BioSource Corporation, EHE International

Judith S. Jacobson
No relationship to disclose

REFERENCES
1. UNAIDS: Global report: UNAIDS report on the global AIDS epidemic. http://www.unaids.org/sites/default/files/

media_asset/UNAIDS_Global_Report_2013_en_1.pdf

2. May M, Gompels M, Delpech V, et al: Impact of late diagnosis and treatment on life expectancy in people with HIV-1:
UK Collaborative HIV Cohort (UK CHIC) Study. BMJ 343:d6016, 2011

3. Weber R, Ruppik M, Rickenbach M, et al: Decreasing mortality and changing patterns of causes of death in the Swiss
HIV Cohort Study. HIV Med 14:195-207, 2013

4. Grulich AE, van Leeuwen MT, Falster MO, et al: Incidence of cancers in people with HIV/AIDS compared with
immunosuppressed transplant recipients: A meta-analysis. Lancet 370:59-67, 2007

5. Engels EA, Biggar RJ, Hall HI, et al: Cancer risk in people infected with human immunodeficiency virus in the United
States. Int J Cancer 123:187-194, 2008

6. Powles T, Macdonald D, Nelson M, et al: Hepatocellular cancer in HIV-infected individuals: Tomorrow’s problem?
Expert Rev Anticancer Ther 6:1553-1558, 2006

7. Engels EA, Pfeiffer RM, Goedert JJ, et al: Trends in cancer risk among people with AIDS in the United States 1980-
2002. AIDS 20:1645-1654, 2006

290 Volume 2, Issue 5, October 2016 jgo.ascopubs.org JGO – Journal of Global Oncology

http://dx.doi.org/10.1200/JGO.2015.002451
http://jgo.ascopubs.org
http://www.asco.org/rwc
http://jco.ascopubs.org/site/ifc
http://www.unaids.org/sites/default/files/media_asset/UNAIDS_Global_Report_2013_en_1.pdf
http://www.unaids.org/sites/default/files/media_asset/UNAIDS_Global_Report_2013_en_1.pdf
http://jgo.ascopubs.org


8. Chaturvedi AK, Madeleine MM, Biggar RJ, et al: Risk of human papillomavirus-associated cancers among persons
with AIDS. J Natl Cancer Inst 101:1120-1130, 2009

9. SilverbergMJ, AbramsDI: AIDS-defining and non-AIDS-definingmalignancies: Cancer occurrence in the antiretroviral
therapy era. Curr Opin Oncol 19:446-451, 2007

10. Cubasch H, Joffe M, Hanisch R, et al: Breast cancer characteristics and HIV among 1,092 women in Soweto, South
Africa. Breast Cancer Res Treat 140:177-186, 2013

11. Simonds H, Wright J.D, du Toit N, et al: Completion of and early response to chemoradiation among human im-
munodeficiency virus (HIV)-positive and HIV-negative patients with locally advanced cervical carcinoma in South
Africa. Cancer 118:2971-2979, 2012

12. Simonds H, Neugut A.I, Jacobson JS:HIV status and acute hematologic toxicity among patients with cervix cancer
undergoing radical chemoradiation. Int J Gynecol Cancer 25:884-890, 2015

13. World Health Organization: WHO National Cancer Control Programmes 2012. http://www.who.int/cancer/en/

14. Hurley J, Franco S, Gomez-Fernandez C, et al: Breast cancer and human immunodeficiency virus: A report of 20
cases. Clin Breast Cancer 2:215-220, 2001

15. Breast, in Edge SB, Byrd DR, Compton CC, et al (eds): AJCC Cancer Staging Manual, 7th edition. New York, NY,
Springer, 2010, pp 345-376

16. National Cancer Institute:Common Terminology Criteria for Adverse Events, version 4.0. http://evs.nci.nih.gov/ftp1/
CTCAE/CTCAE_4.03_2010-06-14_QuickReference_5x7.pdf

17. Voutsadakis IA, Silverman LR: Breast cancer in HIV-positive women: A report of four cases and review of the literature.
Cancer Invest 20:452-457, 2002

18. Shisana O, Rehle T, Simbayi LC, et al: The South African National HIV Prevalence, HIV Incidence, Behavior and Com-
municationSurvey, 2008. http://www.health-e.org.za/wp-content/uploads/2013/05/2966e129fc39e07486250fd47fcc266e.
pdf

19. National Department of Health, South Africa: The 2010 National Antenatal Sentinel HIV and Syphilis Prevalence
Survey in South Africa. http://www.hst.org.za/sites/default/files/hiv_aids_survey.pdf

20. Gold EB, Bromberger J, Crawford S, et al: Factors associated with age at natural menopause in amultiethnic sample of
midlife women. Am J Epidemiol 153:865-874, 2001

21. Bahadini B, Herzog J, Somlo G, et al: Prevalence of BRCA mutations in a cohort of young high-risk breast cancer
patients. J Clin Oncol 22, 2004 (suppl; abstr 9662)

22. Sarhan M, DePaz HA, Oluwole SFD: Breast cancer in women with human immunodeficiency virus infection:
Pathological, clinical, and prognostic implications. J Womens Health (Larchmt) 19:2261-2266, 2010

23. El-Rayes BF, Berenji K, Schuman P, et al: Breast cancer in women with human immunodeficiency virus infection:
Implications for diagnosis and therapy. Breast Cancer Res Treat 76:111-116, 2002

24. Sparano JA, Hu X, Wiernik PH, et al: Opportunistic infection and immunologic function in patients with human
immunodeficiency virus-associated non-Hodgkin’s lymphoma treated with chemotherapy. J Natl Cancer Inst 89:301-
307, 1997

25. Kaplan LD, Lee JY, Ambinder RF, et al: Rituximab does not improve clinical outcome in a randomized phase 3 trial of
CHOP with or without rituximab in patients with HIV-associated non-Hodgkin lymphoma: AIDS-Malignancies Con-
sortium Trial 010. Blood 106:1538-1543, 2005

26. Bower M, Stebbing J, Tuthill M, et al: Immunologic recovery in survivors following chemotherapy for AIDS-related non-
Hodgkin lymphoma. Blood 111:3986-3990, 2008

27. Antinori A, Cingolani A, Alba L, et al: Better response to chemotherapy and prolonged survival in AIDS-related
lymphomas responding to highly active antiretroviral therapy. AIDS 15:1483-1491, 2001

28. Vaccher E, Spina M, di Gennaro G, et al: Concomitant cyclophosphamide, doxorubicin, vincristine, and prednisone
chemotherapy plus highly active antiretroviral therapy in patients with human immunodeficiency virus-related, non-
Hodgkin lymphoma. Cancer 91:155-163, 2001

291 Volume 2, Issue 5, October 2016 jgo.ascopubs.org JGO – Journal of Global Oncology

http://www.who.int/cancer/en/
http://evs.nci.nih.gov/ftp1/CTCAE/CTCAE_4.03_2010-06-14_QuickReference_5x7.pdf
http://evs.nci.nih.gov/ftp1/CTCAE/CTCAE_4.03_2010-06-14_QuickReference_5x7.pdf
http://www.health-e.org.za/wp-content/uploads/2013/05/2966e129fc39e07486250fd47fcc266e.pdf
http://www.health-e.org.za/wp-content/uploads/2013/05/2966e129fc39e07486250fd47fcc266e.pdf
http://www.hst.org.za/sites/default/files/hiv_aids_survey.pdf
http://jgo.ascopubs.org


review
article

Compulsory Licenses for Cancer Drugs:
Does Circumventing Patent Rights
Improve Access to Oncology
Medications?

abstract

Worldwide, there are enormous inequities in cancer control that cause poor outcomes among patients with
cancer who live in low- andmiddle-income countries (LMICs). One of the biggest challenges that oncology
faces today is how to increase patient access to expensive, but life-saving, therapies in LMICs. Access to
cancermedications in LMICs is amajor problem, especially in recent years, as the costs of these therapies
continue to riseexponentially. Onemechanismavailable to LMICs to improveaccess tocancermedications
allows a country to pursue a compulsory license for a given drug. Here, we will review how the legal
framework in the World Trade Organization’s Trade-Related Aspects of Intellectual Property Rights
Agreement and theDohaDeclaration supports countries to circumvent patent laws and acquire compulsory
licenses for essential medicines.Wewill also discuss the current and future role of compulsory licenses in
oncology and how compulsory licenses may improve access to cancer drugs in LMICs.

J Glob Oncol 2. © 2016 by American Society of Clinical Oncology Licensed under the Creative Commons Attribution 4.0 License

INTRODUCTION

Cancer is one of the leading global causes of
morbidity and mortality, with approximately 14
million new cases and 8.2 million deaths in
2012.1 Worldwide, there are enormous inequities
in cancer control that result in poor outcomes for
patients in low- and middle-income countries
(LMICs).2,3 More than 60% of new cases occur
in Africa, Asia, and Latin America, and these re-
gions account for 70% of the world’s cancer
deaths.4 The burden of cancer in LMICs also
significantly impacts the economy of these re-
gions, yet only 6% of global resources for cancer
are spent in the developing world.5,6 In the near
future, this gap in cancer care between LMICs and
high-income regions is predicted to grow. By
2020, cancer is likely to kill more than twice as
many people worldwide as in 2000 and the death
rate in LMICs will be at least five times greater than
in high-income countries.7

Cancer outcomes are clearly related to where one
lives.8 Patients with breast cancer in the United
States have a 5-year overall survival of 84%,
whereas, in Gambia, 5-year overall survival is only
12%.7One of the biggest challenges that faces the
world of oncology is how LMICs will address the

rising burden of cancer in their regions—this in-
cludes difficult decisions of when to offer expen-
sive cancer therapies to patients and how to
best organize cancer prevention programs within
health systems that have suboptimal infrastruc-
ture and support.2,3,5 Access to cancer drugs for
LMICs is a growing problem because many new
medications in oncology are exorbitantly expen-
sive and prices have risen in recent years: the
average price of a cancer therapy has doubled
from US$5,000 per month in 2003 to US$10,000
per month in 2013 and continues to rise.9 High
costs are a major, and often insurmountable,
barrier in poor countries for which the price of
standard cancer medications are simply too high
relative to the national and individual income.10

Countries design and enforce patent laws to pro-
tect intellectual property of pharmaceutical and
other products and services. Many authors argue
that this is an important way to incentivize drug
development, as it creates a de facto monopoly,
which, in theory, allowsmedications tobepriced in
such a way that covers the costs of production,
recoups investment in researchanddevelopment,
and, ideally, brings in profits to innovative compa-
nies and adequate financial returns for their
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investors. Newmedications covered under patent
laws are priced for high-income countries, which
almost always makes them unaffordable to large
numbers of patients and health systems in LMICs.

WTO TRADE-RELATED ASPECTS OF INTELLECTUAL
PROPERTY RIGHTS AGREEMENT AND THE DOHA
DECLARATION

Before 1995, there was significant variability
across countries in how patented medications
were regulated. This changed when the World
Trade Organization (WTO) andmember countries
approved the Trade-Related Aspects of Intellec-
tual Property Rights (TRIPS) Agreement, which
greatly influenced interpretation of patent laws.11

Before TRIPS, more than 40 countries did not of-
fer patent protection for pharmaceutical products
and many developing countries that did only of-
fered protection for 5 to 7 years.11 The agreement,
which went into effect in 1995, required all WTO
countries to provide patent protection for a min-
imum of 20 years, and this included patents for
both pharmaceutical processes and products;
however, the TRIPS agreement contains provi-
sions that allow individual countries to balance
their intellectual property and patents with their
own health and development needs.11 For exam-
ple, countries can issue compulsory licenses to
make generic medications on the grounds of
public interest. This means that a country can
produce generic drugs without the consent of
the patent holder even when intellectual property
rights are still in effect.

After the TRIPS Agreement, the Doha Declaration
was adopted in 2001 by the WTO and supported
the notion that member states could circumvent
patent rights by issuing compulsory licenses that
would allow them to access essential medications
if these medications were urgently needed to pro-
tect the public’s health. TheDohaDeclaration also
contained provisions that allowed LMICs that were
without drug manufacturing capabilities to import
medications produced elsewhere under compul-
sory licensing. The pharmaceutical company that
owns the original patent still holds the right to its
invention and is entitled to compensation under
TRIPS, which, therefore,means that governments
must first negotiate with the pharmaceutical in-
dustry directly to ask to purchase the desired
medication at a reduced price or they must
request a voluntary license from the pharmaceu-
tical company to manufacture the drug before
they can issue a compulsory one.5,12,13 Only
in situations of an emergency or extreme urgency,
such as an epidemic, can governments forgo the

process of negotiating with the patent holder.14 It
was after the Doha Declaration that several coun-
triesusedcompulsory licensing to increaseaccess
to HIV/AIDs drugs.15

An amendment to the WTO TRIPS agreement
allows for least developed countries (LDCs) that
are members of the WTO to import generic med-
ications, ignoring both local and international pat-
ent laws.16 This pharmaceutical product waiver
was recently extended until 2033 and applies to
34 WTO member countries.16,17 These LDCs
can also produce their own generics, but, to
date, most countries involved do not have a
pharmaceutical generic manufacturing indus-
try. Among all WTO LDCs, only Uganda, Nepal,
and Bangladesh have a nascent pharmaceuti-
cal industry, and these three countries indeed
led the most recent negotiations to get the
amendment approved.18

USE OF COMPULSORY LICENSES FOR HIV THERAPY

To date, compulsory licenses have been widely
used to enhance access to medications to treat
communicable disease, such as HIV, tuberculo-
sis, and malaria, and helped to bring life-saving
drugs to patients around the world.15 When an
Indian manufacturer (Cipla) began to offer HIV/
AIDs triple therapy forUS$350per patient per year
in 2001, it made international headlines because
the patented equivalent had cost US$10,000 to
US$15,000 per patient.12 As soon as the generic
from Cipla became available, governments began
to issue compulsory licenses for thismedication so
that they could purchase the generic.19 In May
2007, after negotiations failed with the patent
holder, the Brazilian government granted its first
compulsory license for the public noncommercial
use of efavirenz, an essential HIV antiretrovial.20

By using a generic version of efavirenz, the Brazil-
ian government saves approximately US$30 mil-
lion per year—money that can now be used for
other public health needs.19

USE OF COMPULSORY LICENSES FOR HEPATITIS C

In2013after theUSFoodandDrugAdministration
approved sofosbuvir for hepatitis C, Gilead Sci-
ences, the manufacturer of the drug (note that as
of this writing, Gilead is involved in an ongoing
dispute with Merck for the patent of sofosbuvir),21

was immediately criticized for its high cost as its
price is so elevated relative to production cost.14

For example, a typical 12-week course of sofos-
buvir is US$84,000 per patient, although total
production costs are only US$68 to US$136.22,23

To circumvent the high cost, efforts in many LMICs
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were quickly taken to gain access to this medication
forpatientswithhepatitis C virus (HCV). Indiawasone
of the first countries to start production of a generic
versionof sofosbuvir, anda12-weekcourse isnowon
the market for US$567.24,25

In response to the generic version, Gilead Sciences
announced in September 2014 that it granted a
voluntary license for sofosbuvir and ledipasvir (a
sister drug to sofosbuvir) to 11 Indian drug manu-
facturers.17 The agreement allows these Indian
companies to produce and sell generic versions
of sofosbuvir and ledipasvir to 91 LMICs25; how-
ever, the agreement excluded many LMICs, coun-
tries inwhich73millionpeoplewithHCV live.26 The
licensing agreement left out 46% of people who
need HCV treatment worldwide, including those
who live in Brazil (2.6 million with HCV), Thailand
(1.5 million with HCV), and Morocco (625,000 with
HCV).26 Countries left out of this agreement need to
either negotiate a discounted rate directly with Gilead
Sciences or pursue compulsory licenses for sofosbu-
vir and ledipasvir, both of which take time and delay
patient access to these medications.

Brazil, as one of the largest countries in Latin
America, does have bargaining power unlike other
small LMICs and has now negotiated with Gilead
Sciences to purchase sofosbuvir, daclastavir, and
simeprevir. Through this agreement, a course of
sofosbuvir will cost US$9,425 for 12 weeks of
treatment.27 After this agreement, Mercosur, a
trade collaborative between Argentina, Brazil,
Bolivia, Uruguay, Paraguay, and Venezuela, ne-
gotiated the purchase of sofosbuvir, daclastavir,
and simeprevir with Gilead Sciences in November
2014 at a 90% discount.27

The status of sofosbuvir in Egypt is evolving but
important to follow, because Egypt has one of the
highest rates of hepatitis C infection in the world
after nearly 9 million people were infected when
a national mass therapy program against schisto-
somiasis used contaminated needles.28,29 The
Egyptian government has rejected Gilead Sci-
ences’ application for sofobusvir’s patent, which
made it inevitable that generic versions would
eventually be sold there. In response to this,Gilead
Sciences offered to sell the drug for US$10 a pill or
for US$900 for a 12-week course. Subsequent to
this, the government dispensed sofosbuvir free to
patients, with some restrictions to prevent a black
market trade of the bottles. In the first year,
125,000 patients were treated with sofosbuvir.
Now, generic versions of sofosbuvir are available
for as little as US$4 a pill, and Egypt is introducing
these generics into the public health system.28

EXAMPLES OF COMPULSORY LICENSES GRANTED
FOR CANCER MEDICATIONS

Todate, compulsory licenseshavenotbeenwidely
used in LMICs to increase access to essential
medicines for patients with cancer (Table 1); how-
ever, there are two important examples in which
compulsory licenses were used for cancer drugs
in Thailand and India.

In 2008, the Thai government issued compulsory
licenses for erlotinib, letrozole, and docetaxel, and
was one of the first countries to grant a compulsory
license for a noncommunicable disease.19 Intro-
duction of a generic version of letrozole was esti-
mated to save US$88 to US$102 million per year,
docetaxel US$46 to US$53 million per year, and

Table 1 – Compulsory Licenses Requested and Other Patent Decisions in Low- andMiddle-Income Countries for Oncology
Drugs Since 2001

Year Market Product Outcome

2006 India Imatinib Patent rejected

2007-2008 Thailand Imatinib Drug discounted, no CL issued

2007-2008 Thailand Docetaxel, letrozole, erlotinib CLs granted

2012 India Sorafenib CL granted

2012 India Sunitinib Patent revocation

2012 India Erlotinib Ruling allows generic

2013 India Trastuzumab Ruling pending clinical trial data from
generic

2013 India Dasatinib CL denied

2013 India Ixabepilone Application withdrawn

2014 Ecuador Sorafenib CL granted

NOTE. See IMS Consulting Group,15 Intellectual Property Watch,30 and Ministerio de Salud Pública.31

Abbreviation: CL, compulsory license.
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erlotinib US$6 to US$8 million per year.32 A com-
pulsory license for imatinib was initially pursued,
but then canceled after negotiations with Novartis
proceeded—Novartis has now made imatinib
available to all patients who receive care in the
public health system as part of their funded In-
ternational Patient Assistance Program.6,33 The
Thai government decision to issue compulsory
licenses for oncology drugs coincided with other
cost-containment measures and efforts to expand
public health coverage.

After compulsory licenses were pursued for erlo-
tinib, letrozole, and doxcetaxel in Thailand, there
were clear benefits in terms of reducing drug costs
and improving access to treatments for patients
with cancer.6 For letrozole, thecompulsory license
reduced the cost per pill from US$7.35 to US$0.19
to US$0.22 per pill, which represents a 30-fold
difference in price.6 Within 5 years of offering letro-
zole, docetaxel, imatinib, and erlotinib in the public
health system, an additional 8,916 patients received
letrozole, 10,813 were treated with docetaxel, 1,846
with imatinib, and 256 with erlotinib.6

The first compulsory license for an oncology drug
in India was issued in 2012 for sorafenib. At that
time, Bayer’s sorafenib was used primarily for
advanced liver and renal cancer and improved
outcomes only by a fewmonths; however, a year of
treatment cost US$96,000.6 By pursuing a com-
pulsory license, generic manufacturing of sorafe-
nib was started in India, which reduced the cost of
treatment to US$2,124 for 1 year—US$177 per
month from US$8,000 per month.6

Since 2013, the government of India has pursued
compulsory licenses for trastuzumab, dasatinib,
and ixabepilone. As a result, Roche abandoned its
patent claims for trastuzumab, and the Indianhigh
court approved a local drug company, Biocon, to
produce a biosimilar34; however, Roche subse-
quently sued the Indian drug regulatory agency for
approving Biocon-Mylan’s trastuzumab as a bio-
similar without carrying out clinical trials.35 Cur-
rently, Biocon has entered phase III trials with
trastuzumab to demonstrate that their biosimilar
version of trastuzumab has efficacy against hu-
man epidermal growth factor receptor 2 (HER2)
–positive breast cancer.36 In our opinion, trastu-
zumab isagoodchoice foracompulsory licenseas
it has excellent efficacy against HER2-positive
breast cancer in both the metastatic and early
disease settings. However, as the case from India
shows, the process for obtaining a compulsory
license and identifying a manufacturer to support
the drug’s development can take years and delay
access to important medications.

For dasatinib, the Indian patent office rejected the
request for a compulsory license, saying that the
government failed to explore the proper channels
to obtain a voluntary license from the patent
holder.37,38 A request for a subsequent compul-
sory license was pursued in 2015 and the Delhi
High Court rejected the request and upheld the
patent held by Bristol-Myers Squibb.37,38 The
compulsory license request for ixabepilone was
withdrawn as a result of toxicity concerns related
to the drug.39

From an economic perspective, substitution of
patented drugs with generic versions is cost sav-
ing, and from a public health standpoint, not only
permitting but also encouraging generic drug pro-
duction and use increases access to essential can-
cer medications in LMICs. For example, in India, if
generic versions of paclitaxel, docetaxel, gemcita-
bine, oxaliplatin, and irinotecan—five commonly
used chemotherapeutic agents—were introduced,
the potential annual savings for the health care
system is nearly US$843 million (or V670 million).40

In fact, generic versions of these drugs are already
available and cost 8.9% to 36% less than the equiv-
alent brandeddrug, and there is only aneed topermit
their use in the Indian market.40

IS THERE A ROLE FOR COMPULSORY LICENSES TO
IMPROVE ACCESS TO CANCER MEDICATIONS?

Although some critics have suggested that the
failure to uphold intellectual property rights will
decrease incentives for innovation and, therefore,
lead to fewer new medications in the future, evi-
dence in support of this notion is scant. In fact,
.80%of financial gains fromcancerdrugscomes
from high-income countries in which compulsory
licensing is rarely used or approved.13 One obser-
vational study investigated this issue and found
that pharmaceutical companies affected by com-
pulsory licensesdidnothaveadecline in the rateof
new medicines patented or their measured in-
ventive and innovation activity.41

Obviously, some pharmaceutical companies view
compulsory licenses as a threat to their intellectual
property, research and development, and medi-
cation sales. Therehavebeena fewcases inwhich
the pharmaceutical industry has tried to pressure
countries to deter them from issuing compulsory
licenses. For example, Pfizer announced that it
would rethink investments in Egypt after the coun-
try issued a compulsory license for sildenafil in
200242; however, this is unusual, and pharma-
ceutical investment andgrowth continues inmany
countries, such as Brazil and South Africa, where
compulsory licenses have been issued.13
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Inplaceof usingcompulsory licensing, LMICsmay
benefit from negotiating directly with the patent
owner, that is, pharmaceutical companies, to offer
essential drugs to their populations. In many cases,
pharmaceutical companies have offered affordable
prices for medications, if ordered in bulk, to serve a
large population, which is an approach that we sup-
port. However, there are no data on how long these
negotiations take before a decision is made and if
pharmaceutical companies purposefully delay this
process so that anagreement or a compulsory license
is not immediately granted.

There is also the argument that the price of pat-
ented medications is not the main barrier to med-
ication access in LMICs and, in fact, that lack of
manufacturing capacity or poor health care systems
are larger contributors that impact access.10,15

Counter arguments to this point are simple: if LMICs
save money on medication expense, then these
savings can be invested in improvement of their
own drug manufacturing capacity and health sys-
tems. In Thailand, a study found that if relevant HIV/
AIDs drugs were not patented, an additional 10,000
prescriptions could be made, which would increase
access by 50%.10

The high costs of cancer drugs threaten access to
cancer treatment even in high-income countries.
As a result of its extremely high cost, trastuzumab
emtanzine (T-DM1), a drug used to treat meta-
static HER2-positive breast cancer, has not been
made available to patients treated in the national
health system in the United Kingdom, according
to a recent recommendation by the National In-
stitute for Health and Care Excellence. The Na-
tional Institute for Health and Care Excellence
estimates that only 1,500 women in the United
Kingdom would benefit from treatment with T-DM1
every year and that a year of treatment costs
£102,405, roughly 3.9 times the 2014 per capita
income of £26,350 in the United Kingdom.43,44

Comparedwith lapatinib plus capecitabine therapy
in this setting, T-DM1 costs £166,400 per quality-
adjusted life year (QALY) gained,45 which is signif-
icantly higher than the cost-effectiveness threshold
in the United Kingdom of £30,000/QALY gained.46

In contrast to lapatinib and capecitabine, T-DM1
therapy has a more favorable adverse effect profile
and is generally well tolerated, an important con-
sideration in patients with advanced cancer where
preserving quality of life is a major goal; this fact is
not accounted for in the cost and QALY calculation.

Out of concern of the access barrier to T-DM1
therapy, the Coalition for Affordable T-DM1, a civil
organization, sent a formal letter to United King-
dom secretary of state for health to ask that the

government use provisions in United Kingdom
patent laws to authorize the manufacture or im-
portation of generic versions of T-DM1without the
permission of Roche.43,44 This case simply exem-
plifies the exorbitantly high price of cancer med-
ications and the urgent need to find solutions to
this problem, especially in resource-conscious or
resource-constrained settings.

BARRIERS TO COMPULSORY LICENSES

Pursuingacompulsorylicensedoesseemtobeapos-
sible solution to improve access to medications in
LMICs.Nonetheless, therearesignificantbarriers to
this route for many LMICs and, consequently, this
route has not been frequently pursued for cancer
drugs since the introduction of the TRIPS Agree-
ment and Doha Declaration in 2001 for essential
cancer medications. A 2005 report by the WHO
found that many LMICs did not implement
many TRIPS flexibilities into their legislation—
compulsory licensing, parallel importation, limits
on data protection, use of broad research, and
other exceptions to patentability—and this was
primarily attributed to a lack of legal and techni-
cal expertise needed to draft such legistlation.47

Furthermore, even when compulsory licenses are
approved, therecanstill bedelays in the introduction
of these generic medications into the market. For
example, in Thailand, introduction of generic med-
ications was delayed for 1 year from the time
compulsory licenses were approved.32 The reason
for this was that some patent-holding companies
alleged that importation and production of generic
drugs under Thailand’s government-use licens-
ingpolicy, a formof compulsory licensing,wasnot
protected by TRIPS/DOHA. As a result, this caused
confusionandreluctanceamonggenericproducers
and, consequently, a delay in importing the medi-
cations.32 In recognition of these issues, efforts are
needed to resolve these barriers in obtaining com-
pulsory licenses for essential medications.

ALTERNATIVE STRATEGIES TO IMPROVE ACCESS
TO CANCER MEDICATIONS

New strategies are being considered to ensure
that cheaper medicines flow to countries most in
need. These include tiered price schemes, public–
private partnerships, patent pools, and tax
incentives.48,49

Tiered pricing, also known as price discrimination
anddifferential or equity pricing, consists of charg-
ing different prices for the same product or service
in different markets or segments of a market. The
methodusually isbasedonconsumerability topay
and not necessarily on the market demand. For
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Table 2 – 2015 WHO Essential Medicines List for Cancer Medications

Essential Medicine On-Patent in United States? (patent holder) On-Patent in Europe? (patent holder)

Antineoplastic and adjuvant

All-trans-retinoid acid No No

Allopurinol No No

Asparaginase No No

Bendamustine Yes (Teva Pharmaceuticals) Yes (Mundi Pharma)

Bleomycin No No

Calcium folinate No No

Capecitabine No No

Carboplatin No No

Chlorambucil No No

Cisplatin No No

Cyclophosphamide No No

Cytarabine No No

Dacarbazine No No

Dactinomycin No No

Daunorubicin No No

Docetaxel No No

Doxorubicin No No

Etoposide No No

Fludarabine No No

Fluorouracil No No

Filgrastim No No

Gemcitabine No No

Hydroxycarbamide No No

Ifosfamide No No

Imatinib No Yes (Novartis)

Irinotecan No No

Mercaptopurine No No

Mesna No No

Methotrexate No No

Procarbazine No No

Rituximab Yes (Roche) No

Tiguanine No No

Trastuzumab Yes (Roche) No

Vinblastine No No

Vincristine No No

Vinorelbine No No

Hormones and antihormones

Anastrozole No No

Bicalutamide No No

Dexamethasone No

Leuprorelin Yes, suspension for subcutaneous injection
(Tolmar Pharmaceuticals)

Yes, suspension for subcutaneous injection
(Tolmar Pharmaceuticals)

(Continued on following page)
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example, medications will be more expensive in
high-income countries and more affordable in
LMICs.

In the last two decades, tiered pricing has been
frequently used to lower the cost of vaccines and
AIDSmedications in LMICs. Until recently, though
the situation has started to change, tiered pricing
had not been applied frequently to oncology med-
ications. For example, in 2011, there was little
variation in price between widely used cancer
medications—oxaliplatin, bevacizumab, cetu-
zimab, trastuzumab, sorafenib, erlotinib, and
gefitinib—in Southeast Asia despite gross na-
tional income per capita varying between coun-
tries by three-fold or more.5 A few pharmaceutical
companies have introduced tiered pricing for
their cancer products in the last few years, in-
cluding GlaxoSmithKline, Eli Lilly, Sanofi, and
Roche.5

One effort underway to promote tiered pricing has
been organized by the Global Fund and GAVI
Alliance. This effort is known as the Equitable
Access Initiative and aims to improve global ac-
cess to essential medicines.50 Stratifying prices
into tiers can be done in several ways. The group’s
first proposal recommended prices be set by an
international public health body, such as the
WHO; however, a more recent proposal considers
voluntary discounts by pharmaceutical compa-
nies, and this could lower prices even further.50

Despite these efforts, it is unclear whether strati-
fying prices would significantly reduce the cost of
cancer drugs. A study from the President’s Emer-
gency Plan for AIDSRelief in 2005 concluded that
tiered pricing had failed to lower the price of on-
patent HIV/AIDS medications, and that generic
formulas were primarily responsible for reducing
the price of AIDS drugs and improving access.50

From 2004 to 2008, the average price of HIV
antiretrovirals decreasedby48%,and it isdebated
whether this is primarily a result of tiered pricing,
generic manufacturing, targeted negotiations, or
a combination of the three.7 On one hand, be-
causeof thesecontroversies, theEquitableAccess

Initiative and other organizations, such as
Médecins Sans Frontières, do not endorse tiered
pricing as they worry that this may result in
middle-income countries paying higher prices for
medicines.25,50,51 On the other hand, some believe
tiered pricing could work well in small-volume
markets or in regions with uncertain production
capacities on which an occasional short-term so-
lution is needed to temporarily secure access to a
medication.51

Whatever solution is pursued, there is growing
recognition that the price of oncology medications
is a problem. A recent joint symposium that in-
volved the WHO, WTO, and the World Intellectual
Property Organization agreed that prices for es-
sential medicines continue to be an issue in LMICs,
and concerns over how to increase access to med-
icines were discussed.30 In 2015, theWHO updated
their list of essential medicines and included 16 new
oncology drugs, several of which are under patent
and are priced high (Table 2).52-54

In conclusion, price negotiationswith pharmaceu-
tical companies and use of compulsory licenses,
albeit controversial, has led to an important ad-
vance in access to drugs for communicable dis-
eases, such as HIV and hepatitis C and, more
recently, for cancer, in LMICs. Even the threat of
compulsory licenses can work as a bargaining
chip when discussing drug prices with indus-
try. Indeed, the pharmaceutical industry has
responded with a series of price-discrimination
and market-access strategies to increase sales
and access to medications in LMICs, as seen in
HIV treatment access in the last decade. In this
context, it is imperative that we review existing
approaches to drug pricing and identify solutions
to improve access to cancer medications in
emerging markets and LMICs. We will have the
most success solving this problem through collab-
oration between the pharmaceutical industry,
governments, private funds, civil organizations,
andhealthprofessionals; only thenwill webeable
to best control the growing burden of cancer
worldwide.55

Table 2 – 2015 WHO Essential Medicines List for Cancer Medications (Continued)

Essential Medicine On-Patent in United States? (patent holder) On-Patent in Europe? (patent holder)

Hydrocortisone No No

Methylprednisolone No No

Prednisolone No No

Tamoxifen No No

NOTE. See WHO,52 Union for International Cancer Control,53 and European Patent Office.54
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Women with African ancestry in western, sub-Saharan Africa and in the United States represent a pop-
ulation subset facing an increased risk of being diagnosed with biologically aggressive phenotypes of
breast cancer that are negative for the estrogen receptor, the progesterone receptor, and the HER2/neu
marker. These tumors are commonly referred to as triple-negative breast cancer. Disparities in breast
cancer incidence and outcome related to racial or ethnic identity motivated the establishment of the
International Breast Registry, on the basis of partnerships between the Komfo Anokye Teaching Hospital in
Kumasi, Ghana, the University of Michigan Comprehensive Cancer Center in Ann Arbor, Michigan, and the
Henry Ford Health System in Detroit, Michigan. This research collaborative has featured educational
training programs aswell as scientific investigations related to the comparative biology of breast cancer in
Ghanaian African, African American, and white/European American patients. Currently, the International
Breast Registry has expanded to include African American patients throughout the United States by
partneringwith theSistersNetwork (anationalAfricanAmericanbreast cancer survivors’organization) and
additional sites in Ghana (representing West Africa) as well as Ethiopia (representing East Africa). Its
activities are now coordinated through the Henry Ford Health System International Center for the Study
of Breast Cancer Subtypes. Herein, we review the history and results of this international program at its
10-year anniversary.

INTRODUCTION

Financial constraints are a constant reality in low-
andmiddle-income countries and pose enormous
barriers to both quantifying and addressing the
cancer burden in sub-Saharan Africa. The limited
data available have been generated by the Globo-
can 2008 database of the International Agency for
Research on Cancer and from recent attempts to
report population-based cancer incidence rates
from selected countries such as Uganda and
Ghana.1-6 Taken together, these resources sug-
gest that breast cancer is an increasing problem.
Likely explanations for breast cancer as an in-
creasing health threat include more prolonged
longevity in many African communities (because
breast cancer risk increases as women age); ac-
ceptance of Westernized, higher fat dietary pat-
terns (whichcan increasebreast cancer risk inboth
pre- and postmenopausal women); and increased
adoption of reproductive patterns that are more

prevalent inWesternpopulations (suchasdelayed
childbearing and reduced overall parity, which are
risk factors that increase incidence of hormone
receptor–positive breast cancer). Increasing rates
of breast cancer cases are particularly alarming
within most sub-Saharan African countries, where
the already overburdened health care system is
unequipped to afford early detection and multi-
disciplinary treatment programs. The disturbing
and excessively high mortality-to-incidence ra-
tios of breast cancer in sub-Saharan Africa com-
pared with other parts of the world are depicted
in Figure 1.

IntheUnitedStates, race-and/orethnicity-associated
disparities in breast cancer incidence and out-
come have been documented for many decades.
Breast cancer mortality rates are disproportion-
ately higher for African American compared with
white/European American women, and African
American women tend to be diagnosedwith breast
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cancer at younger ages. Furthermore, although the
population-based breast cancer incidence rates
are increasing among African American women,
the survival disparity is widening, with current data
revealing a 42% higher mortality rate among Af-
rican Americans.11 Themortality differences have
historically been ascribed to socioeconomic dif-
ferences, because poverty rates and barriers to
accessing adequate health care are more preva-
lent among African Americans. However, the
younger age distribution for breast cancer, studies
documenting higher mortality risk after adjusting
for socioeconomic status, and the two-fold higher
population-based incidence rates of the biologi-
cally aggressive triple-negative breast cancer
(TNBC; tumors that are negative for estrogen re-
ceptor, progesterone receptor, and HER2/neu)
phenotype within the African American commu-
nity have fueled speculation that African ancestry
itself might be associated with hereditary suscep-
tibility for specific patterns of breast cancer.12-14

These issues provided the rationale for estab-
lishing the International Breast Registry (IBR),
involving a breast cancer research partnership
between the Komfo Anokye Teaching Hospital
(KATH), the University of Michigan (UM), and
the Henry Ford Health System (HFHS). Most re-
cently, this program has evolved into the HFHS
International Center for the Study of Breast Cancer
Subtypes. Exploratory conversations and biconti-
nental introductory visits occurred in 2004 to
2005, and the institutional review boards of each

institution provided their initial human research
ethics approvals in 2006. The early goals of this
collaborative were therefore related to studying
the biology of breast cancer in womenwith African
ancestry, and indeed, the first joint publication
from this team was an article providing how-to
guidelines for other investigators regarding the
conduct of cancer research in developing, low-
and middle-income countries.15

The IBR has grown enormously since its inception.
Although this collaborative continues to feature a
robust breast tumor repository that has provided
provocative, hypothesis-generating data regarding
breast cancer in Ghanaian African aswell as African
Americanwomen, ithasalsoexpandeditsportfolioof
educational and training exchangeprograms. In this
review, we summarize the various outcomes of this
international effort over the past 10 years, as
presented in peer-reviewed publications and aca-
demicmeeting abstracts. We also review the non–
research-related productivity of this partnership,
featuring investment in the oncology services infra-
structure of Ghana.

BREAST CANCER AND AFRICAN ANCESTRY:
PATTERNS IDENTIFIED THROUGH THE IBR

The concept of subtyping breast cancer has as-
sumed increasing importance as our knowledge
of targeted therapy has advanced. Invasive breast
cancers that are positive for the estrogen receptor
and/or theprogesterone receptor canbemanaged
systemically with a variety of endocrine agents,
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such as tamoxifen for premenopausal patients
and tamoxifen or one of the aromatase inhib-
itors for postmenopausal patients. Tumors that
overexpress HER2/neu benefit greatly from tar-
geted, anti-HER2 therapy such as trastuzumab
and/or pertuzumab. Equally important and relevant
to treatment planning is the fact that these targeted
agents are contraindicated in patients whose tu-
morsarenegative for thesemarkers, andusing them
in patients with TNBC results in exposing patients
unnecessarily to the toxicity of an ineffective regi-
men. Studies of breast cancer in the United States
have revealed that frequency and population-based
incidence rates of TNBC are significantly higher in
African American women compared with women of
other racial or ethnic identities.16,17 The IBR has
investigated the hypothesis of inherited TNBC sus-
ceptibility associated with African ancestry by com-
paringbreast tumorphenotypes inAfricanAmerican
andwestern, sub-SaharanAfricanwomen, because
these two population subsets have shared ancestry
resulting from the colonial-era slave trade.14

Therefore, one of the initial publications of the
KATH-UM IBR collaborative focused on compari-
sons of TNBC prevalence in white American
women comparedwith African American andGha-
naian women. The HFHS, which provides care to
the robustly diverse metropolitan Detroit, MI, com-
munity, served as the source for the comparison
patient population. This study revealed that TNBC
accounted for the majority of KATH patients with
breast cancer.18 Subsequent studies from the IBR
tissue repository, onthebasisof largersamplesizes,
have confirmed these results. The most recent
analyses, on the basis of immunohistochemistry
studies of 234 Ghanaian patients with breast can-
cer (withcompletemarkerprofilingon173 invasive
tumors), revealed that 92 (53.2%) of 173 tumors
were triple negative.19 In contrast, the lowest fre-
quency of TNBC was seen in white American
patients (15.5%), and TNBC frequency for African
Americanpatientswas intermediate between these
two extremes at 30%. This pattern persisted in
subset analyses of patients younger than age
50 years. These findings are consistent with the
theory that extent of African ancestry correlates
with likelihood of being diagnosed with TNBC, be-
cause African American patients represent a genet-
ically admixedpopulation. Table 1 lists the results of
studies characterizing the breast cancer burden of
Ghanaian women on the basis of data from the
IBR research collaborative.

Although studies from the IBR have been enlight-
ening with regard to understanding the breast
cancer burden of western sub-Saharan Africa as

exemplifiedbyGhanaianwomen, expansionof the
registry has provided opportunities to study breast
cancer in East Africa as well. Contributions from
partners at the St Paul’s Millennium Hospital in
Addis Ababa, Ethiopia, have yielded interesting
preliminary findings regarding breast tumor phe-
notypes from Ethiopian women. Immunohisto-
chemistry performed at UM on 95 invasive breast
cancers from Addis Ababa revealed a low fre-
quency of TNBC (9%).24 The history of population
migrations through the African diaspora and
shared ancestry may explain these disparate re-
sults regarding the prevalence of TNBC in African
American and Ghanaian women compared with
Ethiopians. The colonial-era slave trade that was
controlled by Europeans for the purpose of
generating a labor supply in North America fo-
cused on capture and enforced trans-Atlantic
transport of West Africans.25 In contrast, enslave-
ment of East Africans from the region of Ethiopia
often involved Arabic slave traders and enforced
migration to northern Africa and Asia.26,27 There-
fore, African American women are more likely to
have shared ancestry with women from western
Africa, and this has been confirmed by genotyping
studies of markers associated with geographic
ancestry, commonly referred to as ancestry in-
formative markers.28-30

Studies of breast tumor biology have generated the
stem-cell theory, which hypothesizes that mammary
tumor virulence and metastatic risk are driven by a
small subset of cells within the cancer known as the
stem cells. Thus, efforts to identify and characterize
the mammary stem cells represent an exciting body
of research. UM researchers have pioneered studies
of the mammary stem-cell hypothesis and have
reported on aldehyde dehydrogenase-1 (ALDH1)
expression as a reliable, immunohistochemically de-
tectable marker of themammary stem cell and have
also reported its association with more virulent
tumors.31StudiesofKATHtumorsatUMdemonstrated
elevated expression of this marker in both benign and
malignant breast tissue from Ghanaian women.20

The polycomb group protein EZH2 is another mol-
ecule that has been implicated in mammary stem
cells and TNBC progression, as demonstrated by
UM researchers involved with the IBR.32,33 There-
fore, we incorporated studies of EZH2 into the IBR.
This marker was found to have unique patterns of
expression in Ghanaian breast specimens studied
through the KATH-UM partnership.22

Lastly, TNBC subtyping is a promising avenue for
gaining insights regarding more refined, person-
alized treatment of TNBC.34-37 Existing research
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suggests that there are at least six different TNBC
subtypes, and some of the distinguishing features
are related to luminal-like characteristics seen in
the androgen receptor subtype versus the stemcell–
like characteristics seen in the mesenchymal sub-
types. Despite the disproportionately high frequency
of TNBC among women with African ancestry, the
TNBC subtyping research has been based almost
exclusively on data sets representing white Ameri-
can, European, and Asian populations. Thus far, no
data sets of gene expression profiles representing
African patient populations have been available for
inclusion in this body of research. These issues
motivated exploratory analyses of tissue from the
IBR looking at expression of both androgen receptor
andALDH1as immunohistochemistrysurrogates for
TNBC subtypes. Among the Ghanaian tumors, an
intriguing finding appeared suggesting a novel
TNBC subtype, featuring coexpression of both
androgen receptor and ALDH1.38

As noted earlier, the partnerships within the IBR
oncology teams have generated valuable insights
regarding breast cancer phenotypes that are more
prevalent among women with West African ances-
try, such as triple-negative tumors. Patient-derived
xenografts (PDXs) represent an exciting research
strategy for studyingbreast tumor biologyandnovel
therapies. Implantation of breast cancer fragments
into mice mammary fat pads yields a renewable
supply of human tumors that can be used for a

variety of in vivo rodent model experiments.
Through the KATH-UM research partnership, a
series of PDXs have been created on the basis of
the tumors from Ghanaian, African American, and
white American patients with breast cancer.

BREAST CANCER IN GHANA: DIAGNOSTIC AND
TREATMENT ADVANCES PROMOTED BY THE
GHANA-MICHIGAN PARTNERSHIP

The IBR collaborative has also served as an in-
vestment in improving the clinical services avail-
able to Ghanaian women with breast problems.
Historically, the KATH breast clinics relied pre-
dominantly onopensurgical diagnostic biopsies to
confirm or rule out the presence of cancer in any
woman presenting with a breast abnormality or
mass. The scheduling and implementation of a
surgical diagnostic procedure are time consum-
ing and use valuable, costly operating room re-
sources. Furthermore, this sequence increases
the risk that the affected patient (who has likely
already traveled a distance and expended per-
sonal finances to seek medical attention) may be
lost to follow-up. The early years of this partnership
featured a training program in using percutaneous
core needle biopsies to diagnose breast cancer
on-site during the outpatient clinic visit. The suc-
cess of this program in terms of accurately and
efficiently establishing a diagnosis of breast can-
cer has been reviewed and documented.39

Table 1 – Features of Breast Cancer in Ghana on the Basis of Studies From the Ghana-Michigan Breast Cancer Research Partnership

Study

Sample Size (No.) and
Source of Breast Cancers

in Africa
% of Triple-Negative

Tumors Others Features Identified

Stark et al,18 2010 75 82 Frequency of TNBC among African
Americans, 33%; frequency of TNBC
among white Americans, 10%; P , .01

Schwartz et al,20 2013 104 56 Frequency of mammary stem-cell marker
ALDH1 expression in patients with v
without TNBC 53% v 33%; P , .05

Proctor et al,21 2015 147 61 Frequency of mammary stem-cell marker
ALDH1 expression in patients with TNBC,
45%; frequency of androgen receptor
expression in patients with TNBC, 24%

Pang et al,22 2012 100 60 Oncogene EZH2 more prevalent in both
nucleus and cytoplasm of TNBC

Der et al,23 2015 219 58 NA

Newman et al,19 2016 234 53 NA

Newman et al,24 2016 234 (KATH, Kumasi,
Ghana), 95 (St Paul’s
Millennium Hospital,
Addis Ababa, Ethiopia)

Ghana: 53
Ethiopia: 9

Increased frequency (36%) of HER2/neu-
overexpressing breast cancers in Ethiopia

Abbreviations: KATH, Komfo Anokye Teaching Hospital; NA, not applicable; TNBC, triple-negative breast cancer.
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Multidisciplinary or multimodality treatment of
breast cancer requires immunohistochemistry re-
sources that can efficiently and accurately assess
for expression of the estrogen receptor, the proges-
terone receptor, and HER2/neu. These markers are
critical in being able to appropriately determine a
patient’s response to endocrine therapy and/or tar-
geted anti-HER2/neu therapy. Lacking this molec-
ular marker information, patients with hormone
receptor–negative breast cancer may face the
toxicity of ineffective endocrine therapy, and pa-
tients with hormone receptor–positive breast cancer
may miss the opportunity to receive life-saving en-
docrine therapy. Similarly, HER2/neu expression
can identify tumors that are quite sensitive to che-
motherapyandanti-HER2/neuagents.TheGhana-
Michigan partnership featured a training program
in immunohistochemistry for the KATH pathology
team, as well as the development of a resource
supply and allocation system that has enabled the
KATH Breast Oncology Program to routinely gen-
erate their own molecular marker reports for each
patient diagnosed with invasive breast cancer.

This partnership has also generated opportunities
to use telemedicine technology for real-time in-
ternational collaboration andmultidisciplinary dis-
cussion. The UM partners invested in dedicated
Internet and teleconference equipment on-site
at KATH. This teleconference unit allows the
Michigan-based and KATH teams to discuss pa-
tient care on a weekly basis and to share confer-
ence proceedings through live interactions.

Our Ghanaian partners have also been able to
promote general breast health awareness pro-
grams as a consequence of the expanded breast
cancer attention generated by this research col-
laborative. KATH principal investigator Baffour
Awuah has worked with regional herbalists, pri-
mary care physicians, and nurses to conduct
educational seminars promoting breast cancer
early detection strategies. Lacking adequate finan-
cial resources aswell as accurate population-based
statistics on breast cancer incidence, it is not fea-
sible to conduct community-wide mammographic
screening programs. Therefore, these early detec-
tion programs largely focus on dissemination of
information regarding clinical signs and symptoms
of breast cancer (eg, dominant lump, bloody nipple
discharge) and the importance of prompt biopsy
with initiation of treatment. Although we cannot
quantify the effectiveness of our efforts with
regard to breast cancer stage distribution in
Ghana, our KATH colleagues have established a
tumor registry office (B. Awuah, personal com-
munication, December 2014) and have seen

increasing volumes of breast cancer annually as
well as anecdotal observations of more women
presenting with operable, earlier-stage disease.
Strengthening this tumor registry (which has
struggledwithmaintaining consistent personnel
and completeness of data collection) remains a
high priority for the Michigan-Ghana Collabora-
tive, and we have also invested in advanced
training of tumor registry personnel. Although
lumpectomy and breast radiation are options
that are available to patients with breast cancer
patients in Ghana, few women present with
tumors that are amenable to the breast conser-
vation approach despite anecdotal observations
of an earlier-stage distribution for KATH pa-
tients. Furthermore, concerns regarding inade-
quate pre- and postoperative mammographic
imaging availability have generated suspicion
that breast-conserving surgery cannot be planned
withoptimal information regardingextent of disease
and adequacy of resection.

BREAST CANCER AND AFRICAN ANCESTRY: THE
GHANA-MICHIGAN PARTNERSHIP AS A MODEL FOR
EXPANSION

The multifaceted success of the Michigan partner-
ship with KATH has established the foundation
for expansion and collaboration with other health
care facilities in Africa. As a consequence, this
program has grown, with exchange programs that
have included St Paul’s Millennium Hospital in
Ethiopia as well as the following three additional
sites in Ghana: the Korle Bu Teaching Hospital in
Accra, the Tamale Teaching Hospital in Tamale,
and the Sunyani Teaching Hospital in Sunyani.
Table 2 lists the studies that have been published
and presented through these partnerships. Inter-
national expansioneffortsbeyondAfricaarealso in
development, as partnerships are being pursued
with the All India Institute of Medical Sciences in
New Delhi, India, and the Third Xiangya Hospital,
Central South University in Hunan, China.

The KATH-UM relationship has served as a platform
for trainingthephysician-scientists fromGhana.More
than a dozen Ghanaians have spent time at UM for
observorships and research programs. E.J. is a
surgeon fromKATH, currently completingherPhD
work at UM in cancer biology, after which she will
return to Ghana to assume leadership of a Ghana-
based translational research program.

Within theUnited States, expansion of this registry
has involved partnership with the Sisters Network
(Houston, TX). This is a national organization of
African American breast cancer survivors43 that
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currentlyhasamembershipofapproximately3,000
women in more than 30 chapters across 22 states.
TheSistersNetworkmembership contributes to the
IBR by providing recruitment opportunities at their
national as well as local meetings. Recruitment
involves participants agreeing to provide access
tomedical records and saliva specimens suitable
for DNA extraction and genotyping studies. Long-
term goals of this registry include studies of germ-
line breast cancer risk in women with diverse racial
and ethnic backgrounds in the United States com-
pared with international populations.

We enthusiastically look forward to this expanded
research as a valuable contribution to precision
medicine initiatives. We are also committed to
ongoing investment in the breast oncology

servicesavailable topatients in all of ourpartnering
sites as well as throughout other low- and middle-
income countries. Core biopsy programs, immu-
nohistochemistry programs, and multidisciplinary
tumor board conferences are examples of the
services that are promoted through our re-
search collaborative.

Other investigators with an interest in this type of
international cancer research should be mindful of
evolving policies that regulate transport of human
tissue via commercial airlines. Updates on regula-
tory requirements and restrictions can be obtained
at the Centers for Disease Control and Prevention
Web site.44 Our group typically transported breast
tissues for immunohistochemistry studies as
formalin-fixed specimens embedded in paraffin
blocks. The fresh specimens for PDX work were
transported in dry ice. Commercial carriers have
regulations for labeling and packaging of dry ice,
includingmaximum limits forquantity ofdry ice that
can be transported. Updates on these regulations
can be accessed through the particular carrier’s
dangerous goods office andWeb site. Investigators
should alsoworkwith their institution’s liaison to the
Occupational Safety and Health Administration for
training in handling dry ice, and further information
can be obtained from the Occupational Safety and
Health Administration directly.

International partnerships represent a powerful
and unique opportunity to advance insights re-
garding the etiology of domestic disparities in
breast cancer burden related to racial and ethnic
identity. These efforts also provide valuable cul-
tural, academic, and educational exchange pro-
grams as well as opportunities to strengthen the
oncology services in under-resourced countries.
Our program is certainly not unique; medical
missionary–type work has existed for many de-
cades. Hopefully this summary of our 10-year
experience with international breast cancer out-
reach and research will provide motivation for
others to add to this growing field.
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Resource-Stratified Clinical Practice
Guideline
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Purpose To provide evidence-based, resource-stratified global recommendations to clinicians and policy-
makers on the management and palliative care of women diagnosed with invasive cervical cancer.

Methods ASCO convened a multidisciplinary, multinational panel of cancer control, medical and radiation
oncology,healtheconomic,obstetricandgynecologic,andpalliativecareexperts toproducerecommendations
reflectingresource-tieredsettings.Asystematicreviewof literature from1966to2015failed toyieldsufficiently
strong quality evidence to support basic- and limited-resource setting recommendations; a formal consensus-
based process was used to develop recommendations. A modified ADAPTE process was also used to adapt
recommendations from existing guidelines.

Results Five existing sets of guidelines were identified and reviewed, and adapted recommendations form
the evidence base. Eight systematic reviews, along with cost-effectiveness analyses, provided indirect
evidence to inform the consensus process, which resulted in agreement of 75% or greater.

Recommendations Clinicians and planners should strive to provide access to the most effective evidence-
based antitumor and palliative care interventions. If a woman cannot access these within her own or
neighboring country or region, she may need to be treatedwith lower-tier modalities, depending on capacity
and resources for surgery, chemotherapy, radiation therapy, and supportive and palliative care. For women
with early-stage cervical cancer in basic settings, cone biopsy or extrafascial hysterectomy may be per-
formed. Fertility-sparing procedures or modified radical or radical hysterectomy may be additional options
in nonbasic settings. Combinations of surgery, chemotherapy, and radiation therapy (including brachy-
therapy) should be used for women with stage IB to IVA disease, depending on available resources. Pain
control is a vital component of palliativecare. Additional information isavailableatwww.asco.org/rs-cervical-
cancer-treatment-guidelineandwww.asco.org/guidelineswiki. It is the viewofASCO that healthcareproviders
and health care system decision makers should be guided by the recommendations for the highest stratum of
resources available. The guideline is intended to complement but not replace local guidelines.

INTRODUCTION

The purpose of this guideline is to provide expert
guidance to clinicians and policymakers in all
resource settings on work-up, treatment, and pal-
liative care for women diagnosed with invasive
cervical cancer. The target population is women
who have been diagnosed with cervical cancer.

There are large disparities regionally and glob-
ally in incidence of and mortality resulting from
cervical cancer, in part because of disparities
in the provision of mass screening. (A separate
ASCO resource-stratified guideline provides

guidance on screening.) Treatment of cervical
cancer is dependent on the stage of disease.
Treatment may include surgical treatments such
as conization, hysterectomy or radical hysterec-
tomy, radiation therapy, and/or chemotherapy.
Different regions of the world, both among and
within countries, differ with respect to access to
these treatments. In particular, regions with fewer
resources tend to have poorer screening pro-
grams, and patients present with more advanced
disease that requires either radical surgery or
chemoradiotherapy, neither of which is readily
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available in these areas. For this reason, standard
guidelines that assume ideal availability of surgery
and radiotherapy may not be applicable. The goal
of our guideline is to recommend options in set-
tings inwhich ideal treatment regimensmaynotbe
available.

Approximately 85% of incident cervical cancers
occur in less developed regions (also known
as low- and middle-income countries [LMICs])
around the world, representing 12% of women’s
cancers in those regions. Eighty-seven percent of
deaths resulting from cervical cancer occur in
these less developed regions.1 Some of the re-
gions in the world with the highest mortality
rates include the WHO South-East Asia and
Western Pacific regions, followed by India and
Africa.1 As a result of these disparities, the ASCO
Resource-Stratified Guideline Advisory Group
chose cervical cancer as a priority topic for guide-
line development.

Disparities exist not only among countries and
global regions but also within countries. For ex-
ample, within the United States, some regions
have higher incidences of cervical cancer (eg,
Texas, 9.2; Arkansas, 9.8; and Mississippi, 9.7
per 100,000 women)2 as well as rates of poverty
greater than 17%.3 In the United States, black
womenexperiencehigher incidence andmortality
than women of other races or ethnicities.2 Aware-
ness of these disparities in access to care should
be considered in the context of this clinical prac-
tice guideline, and health care providers should
strive to deliver the highest level of cancer care to
all women.

ASCO has established a process for resource-
stratified guidelines, which includes mixed
methods of guideline development, adaptation
of the clinical practice guidelines of other organi-
zations, and formal expert consensus. This article
summarizes the results of that process and pres-
ents resource-stratified recommendations, which
are based, in part, on expert consensus and adap-
tation from the Canadian Cancer Care Ontario
(CCO),4,5 European Society of Medical Oncology
(ESMO),6 Japan Society of Gynecologic Oncology
(JSGO),7 USNational Comprehensive Cancer Net-
work (NCCN),8 andmultinational WHO9 guidelines
for the care and palliation of women with invasive
cervical cancer. Appendix Table A1 lists links to
these guidelines.

This ASCO guideline reinforces selected recom-
mendations offered in the CCO, ESMO, JSGO,
NCCN, and WHO guidelines and acknowl-
edges the effort put forth by the authors and

aforementioned societies to produce evidence-
based and/or consensus-based guidelines in-
forming practitioners and institutions caring
for patients with invasive cervical cancer. In
developing resource-stratified guidelines, ASCO
has adopted its framework from the four-tier
approach (basic, limited, enhanced, and maxi-
mal, summarized inTable1andAppendix TableA2)
developed by WHO and applied by the Breast
Health Global Initiative and made modifications
to that framework based on Disease Control Pri-
orities 3 and uses an evidence-based approach to
inform guideline recommendations.10-12

GUIDELINE QUESTIONS

This clinical practice guideline addresses four
overarching clinical questions: In the basic-, lim-
ited-, enhanced-, and maximal-resource settings,
what are the appropriate care options for women
with invasive cervical cancer in work-up, treat-
ment, follow-up and post-treatment surveillance,
and palliative care?

METHODS

Guideline Development Process

These recommendations were developed by an
ASCO Expert Panel with multinational and multi-
disciplinary representation. The Expert Panel met
via teleconference and in person and corre-
sponded through e-mail. On the basis of the
consideration of the evidence, the authors were
asked to contribute to the development of the
guideline, provide critical review, and finalize
the guideline recommendations. Members of
the Expert Panel were responsible for reviewing
and approving the penultimate version of the
guideline, which was then circulated for external
review and submitted to a peer-reviewed journal
for editorial review and consideration for publica-
tion. This guideline was partially informed by the
ASCO modified Delphi formal expert consensus
methodology, during which the Expert Panel was
supplemented by additional experts recruited to
rate their agreement with the drafted recommen-
dations. The entire membership of experts is re-
ferred to as the ASCO Consensus Panel (Data
Supplement provides a list of members). All ASCO
guidelines are ultimately reviewed and approved
by theExpert Panel and theASCOClinical Practice
Guideline Committee (CPGC) before publication.

The guideline development process was also in-
formed by the ADAPTE methodology13 and con-
sensus processes used together as an alternative to
de novo recommendation development for this

312 Volume 2, Issue 5, October 2016 jgo.ascopubs.org JGO – Journal of Global Oncology

http://jgo.ascopubs.org


guideline. However, a special section on radiation
therapy in resource-constrained settings does in-
cludedenovoexpert consensus recommendations.
Adaptation of guidelines is considered by ASCO
in selected circumstances, when one or more
guidelines from other organizations already exist
on the same topic. The objective of the ADAPTE
process is to take advantage of existing guide-
lines to enhance efficient production, reduce du-
plication, and promote the uptake of guideline
recommendations.

The ASCO adaptation and formal expert consen-
sus processes begin with a literature search to
identify literature including candidate guidelines
for adaptation. The panel used literature searches
(from 1966 to 2015, with additional searches for
literature published in specific areas), existing
guidelines and expert consensus publications,
some observational studies, and clinical experi-
ence as guides.

Adapted guideline manuscripts are reviewed and
approved by the ASCOCPGC. The review includes

Table 1 – Treatment Capacity

Treatment

Setting

Basic Limited Enhanced Maximal

Surgery Simple (extrafascial)hysterectomy
ormore extensive hysterectomy
can be performed*

Modified radical or radical
hysterectomy

Capableofperformingmostmajor
surgeries, including radical
hysterectomy, radical trache-
lectomy,† pelvic and para-
aortic LN sampling, and pelvic
exenteration†

Radical hysterectomy, radical
trachelectomy, pelvic and
para-aortic LN sampling,
sentinel node biopsy, and
pelvic exenteration; RT,
chemotherapy, interventional
radiology, palliative care
service, and bevacizumab are
all available

Following are not available: PET
scan, interventional radiology,
sentinel node biopsy/IORT, or
bevacizumab

Chemotherapy Availability of chemotherapy
drugs is unpredictable

Chemotherapy may be available Chemotherapy available;
bevacizumab not available

Chemotherapy available;
bevacizumab is available

RT No RT available Limited external RT with no
brachytherapy available; in
someareaswhere there is only
brachytherapy and no external
RT, this will be considered as
basic level

RT including external beam and
brachytherapy available;
interventional radiology not
available

RT including external beam and
brachytherapy available;
interventional radiology
available

Pathology Pathology services are not
available; if there is a way to
send pathology for review
when needed, that should
occur

Pathology services in
development

Pathology services in develop-
ment or not always available

Pathology available

(There are basic pathology and
frozen section services;
consultations are not readily
available)

(Pathology services including
frozen sections are available;
tumor registry and regular
multidisciplinary conferences
are not consistently available
in the region)

(Full pathology services including
diagnosis, consultation, tumor
registry, and multidisciplinary
conferences are available)(Basic pathology may be avail-

able, but diagnosis is often
delayed for more than 1
month; there are no frozen
sections or pathology
consultations in the region)

Palliative care Palliative care service is in
development; basic palliative
care, including pain and
symptom management,
should be provided‡

Pain and symptom management
available; palliative care
service is in development

Palliative care service not always
available

Palliative care service available

NOTE. It is the view of the American Society of Clinical Oncology that health care providers and health care system decisionmakers should be guided by the recommendations for
the highest stratum of resources available. This guideline is intended to complement but not replace local guidelines. Bold font indicates addition of a recommended action over
a previous resource level (eg, in limited setting, a bold action is one that was not recommended in basic).
Abbreviations: IORT, intraoperative radiation therapy; LN, lymph node; PET, positron emission tomography; RT, radiotherapy.
*Where medical facilities exist to take care of women who are at high risk for postoperative complications.
†Can be performed at some enhanced levels.
‡Palliative care is multifaceted and in some contexts can be provided concurrently with tumor-directed therapy. Pain management and best supportive care are necessary but
insufficient parts of palliative care in all settings. Womenwith advanced cervical cancer with or without access to tumor-directed therapymay have specific late-stage symptoms
that require clinicians to perform or offer urogenital-specific interventions. See Special Commentary.
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THE BOTTOM LINE

Management and Care of Women With Invasive Cervical Cancer: American Society of Clinical Oncology
Resource-Stratified Clinical Practice Guideline

Guideline Question

In basic-, limited-, enhanced-, andmaximal-resource settings, what are the appropriate care options for
women diagnosed with invasive cervical cancer?

Target Population

Women at all levels of resource settings diagnosed with invasive cervical cancer.

Target Audience

This clinical practice guideline globally targets health care providers (including gynecologic oncologists,
medical oncologists, radiation oncologists, obstetricians and gynecologists, surgeons, nurses, and
palliative care clinicians), policymakers, patients, and caregivers.

Methods

A multinational, multidisciplinary Expert Panel was convened to develop clinical practice guideline
recommendations based on a systematic review of the medical literature and/or an expert consensus
process.

Author’s note. It is the view of the American Society of Clinical Oncology (ASCO) that health care
providers and health care system decision makers should be guided by the recommendations for the
highest stratum of resources available. The guidelines are intended to complement but not replace
local guidelines.

Key Points*

·If follow-up is available, theExpertPanel recommendsconebiopsy forwomenwith stage IA2disease in
basic settings and cone biopsy plus pelvic lymphadenectomy in limited settings. In enhanced and
maximal settings, radical trachelectomy is recommended for patients with stage IB1 cervical cancer
with tumor size up to 2 cm who desire fertility-sparing surgery.

·In basic settings where patients cannot be treated with radiation therapy, extrafascial hysterectomy
either alone or after chemotherapymay be an option for women with stage IA1 to IVA cervical cancer.

·In basic settings, for women with larger tumors or advanced-stage cervical cancer, neoadjuvant
chemotherapy is recommended, whenever chemotherapy is available, for the purpose of shrinking
the tumor before performing hysterectomy.

·Concurrent radiotherapy andchemotherapy is standard in enhancedandmaximal settings forwomen
with stage IB to IVA disease.

·The panel stresses the addition of low-dose chemotherapy during radiotherapy but not at the cost of
delaying radiation therapy if chemotherapy is not available.

·In limited-resource settings where there is no brachytherapy, the ASCO Expert Panel recommends
extrafascial hysterectomy or its modification for women who have residual tumor 2 to 3 months after
concurrent chemoradiotherapy and additional boost.

·For patients with stage IV or recurrent cervical cancer, single-agent chemotherapy (carboplatin or
cisplatin) is recommended in basic settings.

·If the resources are available and the patient cannot receive treatment with curative intent, palliative
radiotherapy should be used to relieve symptoms of pain and bleeding.

·Where resources are constrained, single- or short-course radiotherapy schemes can be used with
retreatments if feasible for persistent or recurrent symptoms.

(continued on following page)
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two parts: methodologic review and content re-
view. The formerwas completedby twoASCOstaff
members and the latter by members of the Expert
Panel (Appendix Table A3) convened by ASCO,
which included multinational and multidisciplin-
ary representation.

The guideline recommendations were crafted,
in part, using the Guidelines Into Decision Sup-
port (GLIDES) methodology and accompanying
BRIDGE-Wiz software.14 Detailed information
about the methods used to develop this guide-
line is available in the Methodology Supplement
and Data Supplement at www.asco.org/rs-cervical-
cancer-treatment-guideline.

The ASCO Expert Panel and guideline staff will
work with co-chairs to keep abreast of any sub-
stantive updates to the guideline. On the basis of a
formal review of the emerging literature, ASCOwill
determine the need to update this guideline. This
is themost recent information as of the publication
date. Visit the ASCO Guidelines Wiki at www.asco.
org/guidelineswiki to submit new evidence.

Guideline Disclaimer

The clinical practice guideline and other guidance
published herein are provided by ASCO to assist
providers in clinical decision making. The infor-
mation herein should not be relied upon as being
complete or accurate, nor should it be considered
as inclusive of all proper treatments or methods of
care or as a statement of the standard of care.With
the rapid development of scientific knowledge,
new evidence may emerge between the time in-
formation is developed andwhen it is published or

read. The information is not continually updated
andmay not reflect themost recent evidence. The
information addresses only the topics specifically
identified herein and is not applicable to other
interventions, diseases, or stages of diseases. This
information does not mandate any particular
course of medical care. Furthermore, the infor-
mation is not intended to substitute for the in-
dependent professional judgment of the treating
provider, because the information does not account
for individual variation among patients. Recommen-
dations reflect high, moderate, or low confidence
that the recommendation reflects the net effect of a
given course of action. The use of words like “must,”
“must not,” “should,” and “should not” indicates
that a course of action is recommended or not rec-
ommended for either most or many patients, but
there is latitude for the treating physician to select
other courses of action in individual cases. In all
cases, the selected course of action should be
considered by the treating provider in the context
of treating the individual patient. Use of the in-
formation is voluntary. ASCO provides this infor-
mation on an as-is basis and makes no warranty,
express or implied, regarding the information.
ASCO specifically disclaims any warranties of
merchantability or fitness for a particular use or
purpose. ASCO assumes no responsibility for any
injury or damage to persons or property arising
out of or related to anyuseof this informationor for
any errors or omissions.

Guideline and Conflicts of Interest

The Expert Panel was assembled in accor-
dance with the ASCO Conflicts of Interest Policy

THE BOTTOM LINE (CONTINUED)

Qualifying Statements

ASCO believes that cancer clinical trials are vital to inform medical decisions and improve cancer care
and that all patients should have the opportunity to participate.

Palliative care and pain management are part of the treatment of cancers, including cervical cancer, to
avoid unnecessary suffering during the final stages of disease. Pain control is a vital component of
palliative care, a basic human right often neglected in cancer control programs.

Additional Resources

More information, including a Data Supplement with additional evidence tables, a Methodology
Supplement with information about evidence quality and strength of recommendations, slide sets,
and clinical tools and resources, is available at www.asco.org/rs-cervical-cancer-treatment-guideline.
Patient information is available at www.cancer.net.

*Not all recommendations for all settings are listed. Please see Tables 3-7.
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Implementation for Clinical Practice Guidelines
(found at www.asco.org/rwc). All members of
the panel completed the ASCO disclosure form,
which requires disclosure of financial and other
interests, including relationships with commercial
entities that are reasonably likely to experience
direct regulatory or commercial impact as a result
of promulgation of the guideline. Categories for
disclosure include employment; leadership; stock
or other ownership; honoraria; consulting or advi-
sory role; speaker’s bureau; research funding; pat-
ents, royalties, other intellectual property; expert
testimony; travel, accommodations, expenses; and
other relationships. In accordance with the ASCO
policy, themajority of themembers of the panel did
not disclose any relationships constituting a conflict
under the policy.

RESULTS

As part of the systematic literature review, Pub-
Med, SAGE, Cochrane Systematic Review, and
National Guideline Clearinghouse databaseswere
searched for guidelines, systematic reviews, and
meta-analyses published between1966 and Jan-
uary2015.Additional searcheswereconducted in
PubMed inFebruary,May, July, andAugust 2015.
Inclusioncriteria includedpublicationswithapop-
ulation of women with invasive cervical cancer

that addressed treatment, follow-up, and/or palli-
ative care andweredevelopedby experts aspart of
a recognized organizational effort. To inform rec-
ommendations for basic- or limited-resource set-
tings, preference was given to studies conducted
in these settings.

Searches for cost-effectiveness analyses were
also conducted. Articles were excluded from
the systematic review if they were meeting ab-
stracts; books, editorials, commentaries, let-
ters, news articles, case reports, or narrative
reviews; or publications in a language other
than English.

A total of 13 guidelines and seven systematic re-
views were found in the literature search.4-7,15-31

On thebasis of content andmethodology reviews,
the Expert Panel chose five sets of guidelines—
one from Japan, one from Western Europe,
two fromCanada, andone from theUnitedStates—
to form the evidentiary basis for the guideline
recommendations.4-7,15-18 In addition, theWHO
Palliative Care Chapter (Chapter 7) in the “WHO
Guideline on Comprehensive Cervical Cancer Con-
trol: A Guide to Essential Practice” was identified
and deemed eligible for adaptation.9 An addi-
tional eight systematic reviews26-33 and economic
analyses34-36 were selected to provide indirect

Table 2 – Work-Up

Setting

Basic Limited Enhanced Maximal

History and physical examination,
CBC, cervical biopsy, conebiopsy,
and LFT/renal function studies

History and physical examination,
CBC, cervical biopsy, pathologic
review, cone biopsy, and LFT/
renal function studies

History and physical examination,
CBC, cervical biopsy, pathologic
review, cone biopsy, and LFT/
renal function studies

History and physical examination,
CBC, cervical biopsy, pathologic
review, cone biopsy, and LFT/
renal function studies

Imaging (optional in < stage IB1
disease): chest x-ray

Imaging (optional in < stage IB1):
chest x-ray, CT (specifically CT
of abdomen and pelvis for women
with advanced-stage disease for
treatment planning purposes)

Imaging (optional in < stage IB1):
chest x-ray, CT, or MRI

Imaging (optional in < stage IB1):
chest x-ray, CT, or MRI or PET-CT

Smoking cessation and counseling;
may offer HIV testing

Smoking cessation and counseling;
may offer HIV testing

Smoking cessation and counseling;
may offer HIV testing

Smoking cessation and counseling;
may offer HIV testing

Optional: EUA cystoscopy/
proctoscopy only if suspicion
of bladder or rectum invasion by
CT or MRI

Optional: EUA cystoscopy/
proctoscopy only if suspicion of
bladder or rectum invasion by CT
or MRI

Type of recommendation: evidence
based

Type of recommendation: evidence
based

Type of recommendation: evidence
based

Type of recommendation: evidence
based

Overall evidence quality:
intermediate

Overall evidence quality: high Overall evidence quality: high Overall evidence quality: high

Strength of recommendation:
moderate

Strength of recommendation:
moderate

Strength of recommendation: strong Strength of recommendation: strong

NOTE. Bold indicates addition of a recommended action over a previous resource level (eg, in limited setting, a bold action is one that was not recommended in basic).
Abbreviations: CBC, complete blood count; CT, computed tomography; EUA, examination under anesthesia; LFT, liver function test; MRI, magnetic resonance imaging; PET,
positron emission tomography.

316 Volume 2, Issue 5, October 2016 jgo.ascopubs.org JGO – Journal of Global Oncology

http://www.asco.org/rwc
http://jgo.ascopubs.org


Table 3 – Recommendations for Stage IA, IB, and IIA Disease

Type of Disease

Setting

Basic Limited Enhanced Maximal

IA1, LVSI negative,
FS (see
Discussion)

1A1 (negativemargins): cone
biopsy* (with scalpel)

1A1 (negativemargins): cone
biopsy

1A1 (negativemargins): cone
biopsy

1A1 (negativemargins): cone
biopsy

Repeat cone biopsy or
extrafascial hysterectomy
for positive margins

Repeat cone biopsy or
extrafascial hysterectomy
for positive margins

Repeat cone biopsy or
extrafascial hysterectomy
for positive margins

Repeat cone biopsy or
extrafascial hysterectomy
for positive margins

Type of recommendation:
evidence based

Type of recommendation:
evidence based

Type of recommendation:
evidence based

Type of recommendation:
evidence based

Evidence: high Evidence: low Evidence: high Evidence: high
Recommendation: strong Recommendation: weak Recommendation: strong Recommendation: strong

IA1, LVSI positive,
FS

Cone biopsy in selected
cases, if follow-up possible

Cone biopsy Cone biopsy plus PLND (see
Discussion regarding current
evidence on FS for women
desiring fertility preservation)

Cone biopsy plus PLND

Type of recommendation:
consensus based

Type of recommendation:
consensus based

Type of recommendation:
evidence and consensus
based

Type of recommendation:
evidence and consensus
based

Evidence: intermediate Evidence: intermediate Evidence: high Evidence: high
Recommendation: weak Recommendation: weak Recommendation: strong Recommendation: strong

OR radical trachelectomy
plus PLND

OR radical trachelectomy plus
PLND (may offer6 SLN)

Type of recommendation:
evidence and consensus
based

Type of recommendation:
evidence and consensus
based

Evidence: intermediate Evidence: intermediate
Recommendation: moderate Recommendation: moderate

IA1, non-FS (no
LVSI)

Cone biopsy (if follow-up
possible) OR extrafascial
hysterectomy,† then
observe after initial cone
biopsy, repeat cone, or
extrafascial hysterectomy if
margins are positive

Cone biopsy (if follow-up
possible); observe
(after cone biopsy)‡ OR
extrafascial hysterectomy†
(extrafascial hysterectomy
OR modified radical
hysterectomyplusPLNDOR
if positive margins
repeat conization§)

Cone biopsy‡ OR extrafascial
hysterectomy† (extrafascial
hysterectomy OR modified
radical hysterectomy plus
PLND OR if positive
margins repeat
conization§)

Cone biopsy‡ OR extrafascial
hysterectomy† (extrafascial
hysterectomy OR modified
radical hysterectomy plus
pelvic LN sampling if
positive margins [may
offer 6 SLN] OR repeat
conization§)

Type of recommendation:
evidence and consensus
based

Type of recommendation:
evidence and consensus
based

Type of recommendation:
evidence based

Type of recommendation:
evidence based

Evidence: high Evidence: high Evidence: high Evidence: high
Recommendation: strong Recommendation: strong Recommendation: strong Recommendation: strong

IA1, non-FS (with
LVSI)

As above Stage IA1 (with LVSI) and
stage IA2: modified radical
hysterectomy

Stage IA1 (with LVSI) and
stage IA2: modified radical
hysterectomy (when
positive margins on repeat
cone) plus PLND 6 PANB
(pelvic irradiation plus
brachytherapy [with LVSI] if
patient is not eligible for
surgery)

Stage IA1 (with LVSI) and
stage IA2: modified radical
hysterectomyplusPLND6
PANB (may offer6SLNOR
pelvic irradiation plus
brachytherapy [if patient is
not eligible for surgery])

Type of recommendation:
consensus based

Type of recommendation:
consensus based

Type of recommendation:
evidence based

Type of recommendation:
evidence based

Evidence: low Evidence: low Evidence: intermediate Evidence: intermediate
Recommendation: weak Recommendation: weak Recommendation: moderate Recommendation: moderate

IA2, FS Cone biopsy (if follow-up
possible)

Cone biopsy (if follow-up
possible)

Cone biopsy plus PLND 6

para-aortic LN sampling‡
Cone biopsy plus PLND 6
para-aortic LN sampling‡

Type of recommendation:
consensus based

Type of recommendation:
consensus based

Type of recommendation:
evidence based

Type of recommendation:
evidence based

Evidence: low Evidence: low Evidence: low Evidence: low
Recommendation: weak Recommendation: weak Recommendation: weak Recommendation: weak

(Continued on following page)
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Table 3 – Recommendations for Stage IA, IB, and IIA Disease (Continued)

Type of Disease

Setting

Basic Limited Enhanced Maximal

Radical trachelectomy plus
PLND

Radical trachelectomy plus
PLND

Type of recommendation:
evidence based

Type of recommendation:
evidence based

Evidence: intermediate Evidence: intermediate
Recommendation: moderate Recommendation: moderate

IA2, non-FS Cone biopsy (if follow-up
possible) or extrafascial
hysterectomy (non-FS)

Cone biopsy plus PLND 6
para-aortic LN sampling‡

Cone biopsy plus PLND 6
para-aortic LN sampling‡

See above

Type of recommendation:
evidence and consensus
based

Type of recommendation:
evidence based

Type of recommendation:
evidence based

Evidence: low Evidence: low Evidence: low
Recommendation: weak Recommendation: weak Recommendation: weak

Extrafascial hysterectomy Modified radical hysterec-
tomy plus PLND 6 para-
aortic LN sampling§

Modified radical hysterec-
tomy plus PLND 6 para-
aortic LN sampling§

Modified radical hysterec-
tomy plus PLND 6 para-
aortic LN sampling§

Type of recommendation:
evidence based

Type of recommendation:
evidence based

Type of recommendation:
evidence based

Type of recommendation:
evidence based

Evidence: low Evidence: intermediate Evidence: intermediate Evidence: intermediate
Recommendation: weak Recommendation: moderate Recommendation: moderate Recommendation: moderate

OR pelvic RT and
brachytherapy

OR pelvic RT and
brachytherapy

Type of recommendation:
evidence based

Type of recommendation:
evidence based

Evidence: intermediate Evidence: intermediate
Recommendation: moderate Recommendation: moderate

IB1, FS No recommendation No recommendation Radical trachelectomy plus
PLND (if adding trachelec-
tomy . 2 cm)

Radical trachelectomy plus
pelvic LN sampling; may
offer SLN

Adjuvant therapy may be
needed for patients with
tumors . 2 cm with risk
factors (see Appendix
Table A4)37

Type of recommendation:
evidence and consensus
based

Type of recommendation:
evidence based

Evidence: intermediate Evidence: intermediate
Recommendation: moderate Recommendation: moderate

IB1, non-FS Extrafascial hysterectomy Radical hysterectomy
plus PLND or radical hys-
terectomy (see Note) with
adjuvant RT or RT
with concurrent low-dose
chemotherapy (concurrent
chemoRT) if needed

Radical hysterectomy plus
PLND

Radical hysterectomy plus
PLND; may offer SLN

Type of recommendation:
consensus based

Type of recommendation:
evidence and consensus
based

Type of recommendation:
evidence based

Type of recommendation:
evidence based

Evidence: insufficient Evidence: high Evidence: high Evidence: high (SLN option,
low)

Recommendation: weak Recommendation: moderate
to strong

Recommendation: strong Recommendation: strong
(weak)

NACT if available, then
extrafascial hysterectomy

ChemoRT or RT followed by
extrafascial or radical
hysterectomy (see Note) 6
PLND 6 PANB¶

Pelvic RT plus brachytherapy
plus concurrent low-dose
platinum-based
chemotherapy

Pelvic RT plus brachytherapy
plus concurrent low-dose
platinum-based
chemotherapy

(Continued on following page)
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Table 3 – Recommendations for Stage IA, IB, and IIA Disease (Continued)

Type of Disease

Setting

Basic Limited Enhanced Maximal

Type of recommendation:
consensus based

If no RT is available but
chemotherapy is available,
NACTmay be used to shrink
the tumor to make it
removable by surgery
(extrafascial or modified
radical hysterectomy [see
Note] 6 PLND 6 PANB¶)

Type of recommendation:
evidence based

Type of recommendation:
evidence based

Evidence: insufficient If the patient’s tumor does not
shrinkand isnot resectable
with negative margins,
palliative measures,
including best supportive
care, 6 chemotherapy
should be offered

Evidence: high Evidence: high

Recommendation: weak Type of recommendation:
evidence and consensus
based

Recommendation: strong Recommendation: strong

Note Evidence: low
Recommendation: weak

Wherever radical hysterectomy
with concurrent chemoRT
is listed as a surgical
option above, extrafascial
hysterectomy is recommended
if there is residual disease
after RT or chemoRT with
a boost of 68 Gy or initial
tumor > 6 cm

Radical hysterectomy may be
used after RT or chemoRT to
a dose of 50 Gy

IB2 and IIA2 If chemotherapy is available,
use NACT followed by
extrafascial hysterectomy;
if chemotherapy is
not available, extrafascial
hysterectomy (modification
as deemed necessary) may
be performed if the surgical
capacity is present

If chemotherapy is available,
NACT followed by radical
hysterectomy (see Note)
plus PLND6 para-aortic LN
sampling may be an
option§k

PelvicRTplus concurrent low-
dose platinum-based che-
motherapy plus
brachytherapy

Pelvic RT plus concurrent
low-dose platinum-based
chemotherapy plus
brachytherapy

Type of recommendation:
consensus based

Type of recommendation:
evidence

Type of recommendation:
evidence based

Type of recommendation:
evidence based

Evidence: low Evidence: intermediate Evidence: high Evidence: high
Recommendation: weak Recommendation: moderate Recommendation: strong Recommendation: strong

If EBRT is available, but not
brachytherapy, thenchemoRT
followed by extrafascial
hysterectomy or RT (if
chemotherapy not available)
followed by extrafascial
hysterectomy (see Note)

Pelvic RT plus concurrent
low-dose platinum-based
chemotherapy plus
brachytherapy plus adjuvant
hysterectomy; adjuvant
hysterectomy is not
recommended except if
evidence of residual
disease

Pelvic RT plus concurrent
low-dose platinum-based
chemotherapy plus
brachytherapy plus
adjuvant hysterectomy;
adjuvant hysterectomy is
not recommended except
if evidence of residual
disease

Type of recommendation:
consensus based

Type of recommendation:
evidence based

Type of recommendation:
evidence based

(Continued on following page)
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Table 3 – Recommendations for Stage IA, IB, and IIA Disease (Continued)

Type of Disease

Setting

Basic Limited Enhanced Maximal

Evidence: low Evidence: intermediate Evidence: intermediate
Recommendation: weak Recommendation: weak Recommendation: weak
OR if no EBRT is available, then
brachytherapyandconcurrent
low-dose platinum-based
chemotherapy followed by
radical hysterectomy (see
Note)k

When brachytherapy is not
available, extrafascial or
radical hysterectomy is
recommended only when
there is persistent central
pelvic disease and selective
lymphadenectomy or LN
biopsy for suspicious lesions

Type of recommendation:
evidence and consensus
based

Evidence: low to intermediate
Recommendation: weak to
moderate

Radical hysterectomy plus
PLND 6 para-aortic LN
sampling

Radical hysterectomy plus
PLND 6 para-aortic LN
sampling‡ and adjuvant RT
or chemoRT if needed

Radical hysterectomy plus
PLND6 para-aortic LN
sampling and adjuvant RT
or chemoRT if needed (plus
RT6 concurrent low-dose
platinum-based chemotherapy
after hysterectomy if risk
factors)‡

Type of recommendation:
evidence based

Type of recommendation:
evidence based

Type of recommendation:
evidence and consensus
based

Evidence: low Evidence: low Evidence: low
Recommendation: weak Recommendation: weak Recommendation: weak

Note With risk factors on pathology
specimen: adjuvant
chemotherapy after
hysterectomy (Sedlis et al37

criteriausedinUnitedStates)

With risk factors on pathology
specimen: adjuvant RT 6
chemotherapy after
hysterectomy

With risk factors on pathology
specimen: adjuvant RT 6
concurrent low-dose plati-
num-based chemotherapy
after hysterectomy

With risk factors on pathology
specimen: adjuvant RT 6
concurrent low-dose
platinum-based chemo-
therapy after hysterectomy

Type of recommendation:
evidence and consensus
based

Adjuvant RT (intermediate
risk) or with concurrent
low-dose platinum-based
chemotherapy (high risk) in
a referral center

Type of recommendation:
evidence based

Type of recommendation:
evidence based

Evidence: insufficient Wherever radical hysterectomy
with concurrent
chemoRT listedasasurgical
option above, extrafascial
hysterectomy is recom-
mended if there is residual
disease after RT or chemoRT
with a boost of 68Gyor initial
tumor > 6 cm

Evidence: intermediate Evidence: intermediate
Recommendation: weak Recommendation: moderate Recommendation: moderate

Radical hysterectomy may be
used after RT or chemoRT to
a dose of 50 Gy

(Continued on following page)
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but supporting information to supplement formal
consensus.

The identified guidelines were published be-
tween 2012 and 2015; however, only one set
considered resources (from NCCN). The CCO
guidelines were systematic review–based guide-
lines; the WHO guideline had the largest global
constituency, andall the selectedguidelineswere
developed in maximal resource–level settings.
Appendix Table A1 lists links to these guidelines,
and theData Supplement provides an overview of
these guidelines, including information on their
clinical questions, target populations, development
methodology, and key evidence.

ASCO METHODOLOGIC REVIEW

The methodologic review of the guidelines was
completed by two ASCO guideline staff members
using the Rigour of Development subscale of the
AGREE II instrument. The score for the Rigour of
Development domain is calculated by summing
the scores across individual items in the domain
and standardizing the total score as a proportion
of the maximum possible score. Detailed results
of the scoring and the AGREE II assessment
process for this guideline are available in the
Methodology Supplement.

Searches for evidence on specific aspects (eg,
radiation therapy use, treatment in developing
countries, conization for small tumors, and
lymph node biopsy at the time of hysterec-
tomy performed after chemoradiotherapy) were
conducted by ASCO guideline staff to identify
relevant randomized clinical trials, systematic

reviews, meta-analyses, and guidelines to supple-
ment the original search. The English-language
andother inclusion criteria listed under Literature
Search were applied to the search results.

FINAL RECOMMENDATIONS

The recommendations were developed by a mul-
tinational, multidisciplinary group of experts using
evidence from existing guidelines, supplemen-
tary literature, and clinical experience as a guide.
All recommendations gained formal consensus.
The ASCO Expert Panel underscores that health
care practitioners who implement the recommen-
dations presented in this guideline should first
identify the available resources in their local
and referral facilities and endeavor to provide
the highest level of care possible with those
resources. All providers should provide mini-
mum supportive and palliative care to all pa-
tients. Complete recommendations with ratings
of evidence and strength of recommendations
are listed in Tables 2-6. Recommendations la-
beled as evidence based are supported by exist-
ing guidelines.

Work-Up

The purpose of work-up is to assess a patient’s
overall health status and gather data to inform
treatment. Modalities include history and physi-
cal examination, biopsies, blood tests, and imag-
ing. Tests available in maximal settings, such as
magnetic resonance imaging or positron emission
tomography (PET) –computed tomography (CT),
are optional.

Table 3 – Recommendations for Stage IA, IB, and IIA Disease (Continued)

Type of Disease

Setting

Basic Limited Enhanced Maximal

Type of recommendation:
evidence and consensus
based

Evidence: low
Recommendation: weak

IIA1 See IB1 See IB1 See IB1 See IB1

IIA2 See IB2 See IB2 See IB2 See IB2

NOTE. Bold indicates addition of a recommended action over a previous resource level (eg, in limited setting, a bold action is one that was not recommended in basic).
Abbreviations: chemoRT, chemotherapy plus radiotherapy; EBRT, external-beam radiation therapy; FS, fertility sparing; LN, lymph node; LND, lymph node dissection; LVSI,
lymphovascular space invasion; NACT, neoadjuvant chemotherapy; PANB, para-aortic node biopsy; PLND, pelvic lymph node dissection; RT, radiotherapy.
*This option in basic level only if follow-up is available.
†For negative margins or operable tumor or positive margins for dysplasia or carcinoma.
‡For negative margins or inoperable tumor.
§Margins for dysplasia or carcinoma.
¶Selective lymphadenectomy or LN biopsy for suspicious lesions.
kRecommended in setting where chemotherapy is not consistently available.
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Table 4 – Recommendations for Stage IIB, III, IVA, and IVB and Recurrent Disease

Type of
Disease

Setting

Basic Limited Enhanced Maximal

IIBand IIIA NACT followedby extrafascial
hysterectomy (modifica-
tion as deemed necessary)

ChemoRT or RT* followed by
extrafascial or modified
hysterectomy 6 PLND† 6

PANB

Pelvic RT plus concurrent
low-dose platinum-based
chemotherapy plus
brachytherapy

Pelvic RT plus concurrent
low-dose platinum-based
chemotherapy plus
brachytherapy

NACT followed by extrafascial
ormodifiedhysterectomy6
PLND† 6 PANB*

Adjuvant hysterectomy is an
option only if residual dis-
ease after chemoRT

Adjuvant hysterectomy is an
option only if residual dis-
ease after chemoRT

Type of recommendation:
consensus based

Type of recommendation:
consensus based

Type of recommendation:
evidence based

Type of recommendation:
evidence based

Evidence: insufficient Evidence: low to intermediate Evidence: high Evidence: high
Recommendation: weak Recommendation: weak to

moderate
Recommendation: strong Recommendation: strong

Extrafascial hysterectomy
when chemotherapy is not
consistently available

Extrafascial or modified hys-
terectomy plus pelvic LND
6para-aortic LN sampling‡
plus adjuvant therapy

Type of recommendation:
consensus based

Type of recommendation:
consensus based

Evidence: insufficient Evidence: insufficient
Recommendation: weak Recommendation: weak
Palliative care
Type of recommendation:

consensus based
Evidence: intermediate
Recommendation: strong

IIIB to IVA Palliative care ChemoRT or RT* followed by
extrafascial or radical hys-
terectomy (see Note) 6
PLND† 6 PANB

Pelvic RT plus brachytherapy
plus concurrent low-dose
platinum-based chemo-
therapy (in some cases
extended-field RT)

Pelvic RT plus brachytherapy
plus concurrent low-dose
platinum-based chemo-
therapy (in some cases
extended-field RT)

NACT (followed by radical
hysterectomyplusPLND†6
PANB may be an option)
and/or palliative care

AND/OR palliative care AND/OR palliative care (op-
tions before palliative care
alone include: RT boost,
salvage surgery, or
chemotherapy)

Type of recommendation:
evidence based

Type of recommendation:
consensus based

Type of recommendation:
evidence based

Type of recommendation: evi-
dence and consensus based

Evidence: intermediate Evidence: low to intermediate Evidence: high Evidence: high
Recommendation: strong Recommendation: weak to

moderate
Recommendation: strong Recommendation: strong

NACT followedby extrafascial
hysterectomy

RT 6 concurrent low-dose
platinum-based chemo-
therapy (may offer systemic
adjuvant chemotherapy)

RT 1 brachytherapy 6 con-
current low-doseplatinum-
based chemotherapy (may
offer systemic adjuvant
chemotherapy)

RT 1 brachytherapy 6 con-
current low-doseplatinum-
based chemotherapy (may
offer systemic adjuvant
chemotherapy)

Type of recommendation:
consensus based

Type of recommendation:
evidence based

Type of recommendation:
evidence based

Type of recommendation:
evidence based

Evidence: insufficient Evidence: intermediate Evidence: intermediate Evidence: intermediate
Recommendation: weak Recommendation: moderate Recommendation: weak Recommendation: weak

Note Wherever radical hysterec-
tomy with concurrent che-
moRT listed as a surgical
option above, extrafascial
hysterectomy is preferred if
there is residual disease or
initial tumor > 6 cm

Type of recommendation:
consensus based

Evidence: intermediate
Recommendation: weak

(Continued on following page)
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Table 4 – Recommendations for Stage IIB, III, IVA, and IVB and Recurrent Disease (Continued)

Type of
Disease

Setting

Basic Limited Enhanced Maximal

IVB Palliative care and chemo-
therapy (if available)

Palliative care and/or chemo-
therapy 6 individualized
RT (palliative care may in-
clude palliative RT)

Chemotherapy 6 individual-
ized RT AND/OR palliative
care

Chemotherapy 6 bevacizu-
mab 6 individualized RT
AND/OR palliative care

Type of recommendation:
evidence based

Type of recommendation:
evidence based

Type of recommendation:
evidence based

Type of recommendation:
evidence based

Evidence: high Evidence: high Evidence: high Evidence: high
Recommendation: strong Recommendation: strong Recommendation: strong Recommendation: strong

Recurrent Palliative care Depending on previous RT and
either “no prior RT or failure
outside of previously
treated field”16(CERV-11)

then may offer tumor-di-
rected RT plus platinum-
based chemotherapy

Depending on previous RT and
central v noncentral
disease:

Depending on previous RT and
central v noncentral
disease:

Type of recommendation:
evidence based

Type of recommendation:
evidence based

Central disease: chemoRT or
RT 6 brachytherapy if no
prior RT

Central disease: chemoRT or
RT 6 brachytherapy if no
prior RT

Evidence: high Evidence: high If central and prior RT:
exenteration

If central and prior RT:
exenteration

Recommendation: strong Recommendation: strong Noncentral: chemotherapy,
tumor-directed RT, and
palliative care

Noncentral: chemotherapy,
tumor-directed RT, and
palliative care

Type of recommendation:
evidence based

Type of recommendation:
evidence based

Evidence: high Evidence: high
Recommendation: strong Recommendation: strong

AND/OR central disease:
chemotherapy

Prior RT plus central disease:
pelvic exenteration OR
radical hysterectomy OR
brachytherapy [latter two
“in carefully selected pa-
tients with small (< 2 cm)
lesions”15 (CERV-11)]

Prior RT plus central disease:
pelvic exenteration 6
intraoperative RT OR radi-
cal hysterectomy OR bra-
chytherapy [latter two “in
carefully selected patients
with small (, 2 cm) le-
sions”15 (CERV-11)]

Type of recommendation:
consensus based

Type of recommendation:
evidence based

Type of recommendation:
evidence based

Evidence: insufficient Evidence: high Evidence: high
Recommendation: weak Recommendation: strong Recommendation: strong

Note This is best managed with
exenteration (type of sur-
gery that is not feasible to
perform in low-resource
setting)

Prior RT plus noncentral dis-
ease: chemotherapy or
best palliative care

Prior RT plus noncentral dis-
ease: tumor-directed RT 6

chemotherapy or best pal-
liative care

Prior RT plus noncentral dis-
ease: tumor-directed RT6
chemotherapy OR resec-
tion with intraoperative RT
for close or positive mar-
gins OR clinical trial OR
chemotherapy plus bevaci-
zumab AND/OR palliative
care

Type of recommendation:
evidence based

Type of recommendation:
evidence based

Type of recommendation:
evidence based

Evidence: high Evidence: high Evidence: high
Recommendation: strong Recommendation: strong Recommendation: strong

(Continued on following page)
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Treatment

The treatment of women with invasive cervical
cancer consists of surgery, chemotherapy, and
radiation therapy, sometimes in combination. The
recommendations for women with stage IA1 to IV
disease and women with recurrence are listed in
Tables 3-5, and selected treatment recommenda-
tions are discussed in the following sections.

DISCUSSION OF SELECTED TREATMENT ISSUES

Early-Stage and Locally Advanced Disease

Three sets of treatment guidelines from maximal
settings recommended radical hysterectomy, pel-
vic lymphadenectomy,andpara-aortic lymphnode
sampling8 or concurrent chemoradiotherapy6,7

for women with early-stage or locally advanced
disease (Table3). Therewasno literature to inform
practice in the basic setting. Therefore, the panel
chose to make consensus recommendations and
relied on clinical experience, training, and judg-
ment to formulate these recommendations, given
that there were no conclusive data regarding this
question.

In contrast to other guidelines, this ASCO
resource-stratified guideline addresses settings
where there are no or limited personnel with
sufficient surgical expertise to perform radical
hysterectomies for patients with cervical cancer.
For a patient who has early-stage disease (stage
IA2, IB1, or IIA1), if the surgeon can remove the

tumor safely, with negative margins, the Expert
Panel recommends performing extrafascial hys-
terectomy. In basic settings where surgery ca-
pacity is absent or lacking, and patients cannot
be treated with radiation therapy, extrafascial
hysterectomy may be offered to women with stage
IBcervical cancer. Forwomenwith stage IA2or IB1
disease with tumors smaller than 2 cm in size and
1 cm in depth in the non–fertility-sparing setting,
studies are ongoing exploring whether cone biopsy
or extrafascial hysterectomy with pelvic lymphade-
nectomyisadequate.Forwomenwith larger tumors
or advanced-stage cervical cancer, the Expert
Panel recommends neoadjuvant chemotherapy
(NACT) whenever chemotherapy is available, for
the purpose of shrinking the tumor before per-
forming hysterectomy. The specific chemotherapy
agents may be carboplatin, cisplatin, or paclitaxel
plus carboplatin. There are two randomized phase
III trials (EORTC [European Organisation for Re-
search and Treatment of Cancer] 55994 and
ClinicalTrials.gov identifier NCT00193739) com-
paringNACT followed by surgery with chemoradio-
therapy in these patients. The EORTC 55994 trial
was recently closed for accrual, whereas the
NCT00193739 trial is ongoing (more information
is provided in Future Directions). Extrafascial
hysterectomymaybeused for patientswith stage
IB2 or IIA2 to IIIA disease after NACT.

For women with locally advanced cervical cancer,
the role of surgery has been debated for many

Table 4 – Recommendations for Stage IIB, III, IVA, and IVB and Recurrent Disease (Continued)

Type of
Disease

Setting

Basic Limited Enhanced Maximal

Note Before palliative care alone,
try options such as RT
boost, salvage surgery, or
chemotherapy

If recurrence after any of the
above, then clinical trial OR
chemotherapy OR best
supportive care

Type of recommendation:
evidence based

Evidence: high
Recommendation: strong

NOTE. Bold indicates addition of a recommended action over a previous resource level (eg, in limited setting, a bold action is one that was not recommended in basic). Additional
recommendations regarding settings with limited radiotherapy resources are provided in the main article.
Abbreviations: chemoRT, chemotherapy plus radiotherapy; LN, lymph node; LND, lymph node dissection; NACT, neoadjuvant chemotherapy; PANB, para-aortic node biopsy;
PLND, pelvic lymph node dissection; RT, radiotherapy.
*Recommended in setting where chemotherapy is not consistently available.
†Whenbrachytherapy is not available, extrafascial or radical hysterectomy is recommended only when there is persistent central pelvic disease and selective lymphadenectomy or
LN biopsy for suspicious lesions.

‡Margins for dysplasia or carcinoma.
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years. Studies with other comparisons involving
hysterectomy after chemoradiotherapy or radio-
therapy (with or without brachytherapy) were an-
alyzed in a 2015 Cochrane systematic review,
which found little benefit for most women.26

Concurrent radiotherapyandchemotherapy isstan-
dard in enhanced andmaximal settings for women
with stage IB to IVA disease (Tables 3 and 4), as
statedby theNational Cancer Institute; this is based
on sevenclinical trials.38However, the Expert Panel
is aware of some negative trials on concurrent
chemoradiotherapy regimens. For example, two
randomized controlled trials were conducted, nei-
ther of which found an overall survival (OS) differ-
ence. One of these found a statistically significantly
improved disease-free interval.39,40 Therefore,
the panel stresses the addition of low-dose

chemotherapy during radiotherapy, but not at the
costofdelayingradiation therapy if chemotherapy is
not available.

In limited-resource settings, where brachytherapy
is not available, the panelists considered a phase
III randomized trial involving participants with
stage IB2 to IIB cervical cancer, conducted in
Mexico, to evaluate if radical hysterectomy and
pelvic lymphadenectomy performed after concur-
rent chemoradiotherapy was equivalent to treat-
ment with brachytherapy.41 The Cochrane review
included this trial, which demonstrated equivalent
survival and progression-free survival outcomes
for women who underwent radical hysterectomy
compared with women who were treated with
brachytherapy. In that study, 72% (62 of 86) of
the patients receiving surgery alone had pathologic

Table 5 – Chemotherapy Regimens for Stage IV or Recurrent Disease

Setting

Basic Limited Enhanced Maximal

Single-agent platinum-based ther-
apy (cisplatin or carboplatin)

Cisplatin or carboplatin, cisplatin
plus paclitaxel, or carboplatin plus
paclitaxel

Cisplatin plus paclitaxel or carbo-
platinpluspaclitaxel (highest-level
evidence for cisplatin: CCO4)

Cisplatin plus paclitaxel plus beva-
cizumab or carboplatin plus pac-
litaxel plus bevacizumab

Type of recommendation: evidence
based

Type of recommendation: evidence
based

Type of recommendation: evidence
based

Type of recommendation: evidence
based

Evidence: intermediate Evidence: high Evidence: high Evidence: high

Recommendation: moderate Recommendation: moderate to
strong

Recommendation: strong Recommendation: strong

Abbreviation: CCO, Cancer Care Ontario.

Table 6 – Follow-Up

Options for Follow-Up for All Settings

Follow-up should be based on each individual’s risk of cervical cancer recurrence; high-quality evidence is lacking on the bestmethods of post-treatment
surveillance; some guidance is offered in other guidelines5 and is provided here as guidance rather than as recommendations:

After 1 to 2 years, every 3 to 6 months

After 3 to 5 years, every 6 to 12 months

After > 5 years, every year based on risk of recurrence

Type of recommendation: consensus based

Evidence: insufficient

Recommendation: weak

Pelvic and physical examination

Imaging and laboratory tests based on symptoms or suspicion

Patient education

Cytologymay be offered, if available, every 3 years after cone biopsy, radical hysterectomy, or trachelectomy; cytology should not be performed after RT

In patients at high risk for locoregional failure, PET-CT 3 months after therapy is optional

Type of recommendation: consensus based

Evidence: insufficient

Recommendation: weak

Abbreviations: CT, computed tomography; PET, positron emission tomography; RT, radiotherapy.
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complete response, with no residual tumor in the
radical hysterectomy specimen.26 Because of the
concern of the risks associated with performing
radical hysterectomy in limited settings, the ASCO
Expert Panel recommends extrafascial hysterec-
tomy or its modification for women who have re-
sidual tumor 2 to 3 months after concurrent
chemoradiotherapy and additional boost in place
of brachytherapy. For some women without these
risks factors, the potential harms of surgery may
outweigh incremental potential risk factors (infor-
mal consensus based on subset analyses of pa-
tients with bulky stage IB disease).42 If women do
not receive surgery, they should be closely moni-
tored; however, thepanel acknowledges the serious
issue of loss to follow-up, especially when women
lack access to transportation and/or face other high
potential opportunity costs to attend follow-up.

The Expert Panel also discussed adjuvant chemo-
therapy after chemoradiotherapy. The phase III,
open-label, randomized study comparing concur-
rent gemcitabine plus cisplatin and radiotherapy
followed by adjuvant gemcitabine and cisplatin
versus concurrent cisplatin and radiotherapy in
patients with stage IIB to IVA carcinoma of the
cervix by Due~nas-González et al43 was the first
adjuvant chemotherapy study. In this study, there
was improved efficacy in the adjuvant therapy arm
but also more adverse events (both statistically
significant). The primary outcome was 3-year
progression-free survival, which was 74.4%
(95% CI, 68% to 79.8%) in the intervention
arm versus 65% (95% CI, 58.5% to 70.7%;
P5 .029). There were more grade 3 to 4 adverse
events in intervention arm (eg, neutropenia), and
there were two potentially study-related deaths.
There is one ongoing trial examining differ-
ent adjuvant chemotherapy agents: OUTBACK,
a phase III trial of adjuvant chemotherapy after
chemoradiotherapy as primary treatment of lo-
cally advanced cervical cancer compared with
chemoradiotherapy alone (ClinicalTrials.gov
identifier NCT01414608). This trial is investi-
gating the addition of adjuvant carboplatin
and paclitaxel after chemoradiotherapy versus
concurrent cisplatin and radiotherapy in pa-
tients with stage IB to IVA carcinoma of the
cervix. An additional phase III trial of concur-
rent chemotherapy and pelvic irradiation with
or without adjuvant carboplatin and pacli-
taxel is open for high-risk patients with stage
IA2, IB, or IIA cervical carcinoma after ra-
dical hysterectomy (RTOG [Radiation Ther-
apy Oncology Group] 0724/GOG [Gynecologic

Oncology Group] 0724; ClinicalTrials.gov identifier
NCT00980954).

Management of women who have early cervical
cancer and desire fertility preservation requires
careful counseling, because radical trachelec-
tomy requires surgical expertisenot usually available
in basic or limited settings. Although prospective
clinical trials to evaluate the outcomes of cone
biopsy and pelvic lymphadenectomy for women
with stage IB1 cervical cancer with tumor size
smaller than 2 cm are ongoing, retrospective stud-
ies have suggested equivalent outcomes can be
achieved with the less aggressive approach. If
follow-up is available, the Expert Panel recom-
mends cone biopsy for women with stage IA2
disease in basic settings and cone biopsy plus
pelvic lymphadenectomy for those in limited set-
tings. In enhanced and maximal settings, radical
trachelectomy is recommended for patients with
stage IB1 cervical cancer with tumor size up to
2 cm. Because the risk of metastasis increases
with tumor size between 2 and 4 cm,44,45 radical
trachelectomy and pelvic lymphadenectomy have
been performed after NACT in the research setting,
but there is no conclusive evidence to support their
routineuse.Completehysterectomymaybeusedin
patients with stage IB diseasewith high risk factors,
including positive margins and lymph nodemetas-
tasis.46 (The presence of lymphovascular space
invasion [LVSI] is one of the three highest risk
factors for disease recurrence. Radical trachelec-
tomy may be considered if only one of these risk
factors is present. See definitions of Sedlis et al37

regarding risk factors under Definition.)

The Expert Panel recommends pelvic lymphade-
nectomy in the enhancedandmaximal settings for
the purpose of fertility preservation; this is based
on the current evidence for patients with stage IA1
to IA2 disease and positive LVSI. Fertility sparing is
recommended as an option clinicians should offer
to women in their reproductive years (up to approx-
imately 45 years of age) andwith a desire for fertility
preservation. The ASCO guideline on fertility pres-
ervation discusses these issues in depth.47 That
guideline states for conservative gynecologic
surgery, “it has been suggested that radical
trachelectomy (surgical removal of the uterine
cervix) should be restricted to stage IA2 to IB
cervical cancer with diameter , 2 cm and in-
vasion , 10 mm.”47(p2503) For the purposes of
the current guideline, the authors suggest that
for women with stage IA1 to IA2 disease who
are approximately 45 years of age and have a
desire for fertility preservation, radical trache-
lectomy and pelvic lymphadenectomy may be
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an option in enhanced and maximal settings.
Three ongoing clinical trials will help determine
if cone biopsy or extrafascial hysterectomy and
pelvic lymphadenectomy may have equiva-
lent outcomes for these patients (see Future
Directions).

Late-Stage or Advanced Disease

For patients with stage IV or recurrent cervical
cancer, single-agent chemotherapy (carboplatin
or cisplatin) is recommended in basic settings.
The purpose is to minimize the increased toxic-
ity associated with the doublet chemotherapy
regimen or to offer treatment when doublet che-
motherapy is not readily available and/or there
is limited capacity for managing adverse effects
women experience from chemotherapy (Table 4).
On the basis of the recent report by the JSGO, in
which carboplatin plus paclitaxel was not found to
be inferior to a cisplatin plus paclitaxel combination,
the panel recommends carboplatin as the first-line
chemotherapeutic agent; it is associated with a
favorable therapeutic index.48 In the Cochrane
Database Systematic Review in 2012, single-
agent cisplatin resulted in a lower response rate
(relative risk [RR], 0.60; 95%CI, 0.44 to0.81)but
was associated with less toxicity when compared
with a platinum-based combination, including less
serious (grade 3 to 4) neutropenia (RR, 0.04; 95%
CI, 0.02 to 0.12) and thrombocytopenia (RR, 0.16;
95%CI, 0.05 to 0.48). Overall survival was longer in
the combination versus single-agent group (13 to 15
v 7 to 9 months). In settings where resources are
limited, single-agent cisplatin or carboplatin is a
reasonable alternative.32 The GOG 240 study
reported a 3.7-month survival benefit with the
addition of bevacizumab to the combination
chemotherapy regimen in patients with ad-
vanced or recurrent cervical cancer.49 The Ex-
pert Panel recommends the inclusion of this
agent with carboplatin or cisplatin and paclitaxel
combination in maximal settings, with careful
attention to potential toxicities of this regimen. In
addition, this guideline contains suggestions on
modifications to radiation therapy protocols in
limited-resource settings; please see Radiation
Therapy in Resource-Constrained Settings.

Lymphadenectomy

Throughout the treatment recommendations, the
Expert Panel primarily recommends para-aortic
lymph node sampling rather than complete lym-
phadenectomy; however, if the clinician finds
enlarged nodes, he or shemay remove those. This

is performed for prognostic purposes anddoes not
have therapeutic implications.

RADIATION THERAPY IN RESOURCE-CONSTRAINED
SETTINGS

Radiation therapy is a mainstay of cervical can-
cer treatment. For women with advanced cervi-
cal cancer in maximal resource–level settings
(>bulky stage IB), treatment involves radiother-
apywithconcurrentplatinum-basedchemotherapy.
This radiotherapy includes both external-beam
radiation therapy (EBRT) andbrachytherapy.How-
ever, radiation therapy is limited or nonexistent
in some settings, and there is little evidence to
guide clinicians in these situations. In settings
with more limited resources, the most appropri-
ate management must depend on the available
treatments, including surgical and radiation
oncology expertise, available chemotherapy
agents, EBRT and brachytherapy equipment,
and trained physics and dosimetry personnel.
De novo expert consensus–based recommenda-
tions on alternative management of patients with
cervical cancer in settings with no or limited
radiation oncology resources are provided as
follows.

Clinical Question R1

Which alternative treatment options can be offered
when there is a lack of radiation therapymachines
or physics supports?

Recommendation R1A: Basic setting. As listed in
the recommendations table (Table 3), for patients
with stage IA cervical cancer, qualified surgeons
may perform extrafascial hysterectomy (without
LVSI). For larger tumors (stage IB1 to IIA1), if there
is surgical expertise, extrafascial hysterectomy or
itsmodificationmaybe performed if the tumor can
be removed completely without cutting through
grossdisease. If chemotherapy is availableand the
patient’s tumor is too large to remove completely,
NACT may be used to shrink the tumor to make it
surgically removable. If the patient’s tumor does
not shrink and is not resectable with negative
margins, palliative measures, including best sup-
portive care, should be used. (This recommenda-
tion concurs with the other recommendations
[Table 3].)

Recommendation R1B: Limited-resource set-
tings, with limited EBRT and no brachytherapy
available. If chemotherapy is available and the
patient’s tumor is too large to remove completely
(> stage IB2), NACT may be used to shrink the
tumor to make it removable by surgery. (Evidence
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quality: intermediate. Strength of recommenda-
tion: moderate. Qualifying statement: There are
ongoing trials regarding NACT, and on publication,
the Expert Panel may reconsider this recommen-
dation.) Additional adjuvant therapies may poten-
tiallybeused if risk factorsexist on thehysterectomy
specimen. If EBRT is available, up to50Gy external
radiation followedbyanadditional radiationboost of
18 to 20 Gy (portal size, 10 3 10 or 12 3 12 cm)
may be used. (Evidence quality: intermediate.
Strength of recommendation: moderate.) Extrafas-
cial hysterectomy or its modification may be per-
formed if there is limited residual tumor on the
cervix. (Evidence quality: low. Strength of recom-
mendation:weak.) If the tumordoesnot shrinkafter
NACT or radiotherapy, palliative measures, includ-
ingbest supportivecare, shouldbeused. (Evidence
quality: intermediate. Strengthof recommendation:
strong. Qualifying statement: If a patient has a large
inoperable tumor, chemotherapy is available, and it
is possible to perform surgery if the tumor shrinks,
NACT may be used. If NACT does not shrink the
tumor, radical radiation therapy may be used. If
after this the tumor does not shrink and/or there is
more than limited residual disease and the tumor is
inoperable,palliativemeasures, includingbest sup-
portive care, should be used.)

Discussion of R1.With no radiotherapy available in
some settings, treatment must rely on other avail-
able resources. The Expert Panel is in favor of
NACT followed by surgery compared with surgery
followed by chemotherapy. In settings where re-
sources are limited, risks associated with surgery
in locally advanced cervical cancer may be min-
imizedwith the administration ofNACT.NACTcan
frequently shrink tumors, but hysterectomy should
be performed only if negative surgery margins
can be achieved. The evidence for NACT comes
primarily from retrospective studies. There are
two ongoing randomized controlled trials comparing
NACT plus surgery with chemoradiotherapy, which
may inform recommendations regarding NACT in
the future.

Clinical Question R2

Which alternative treatment options should be
offered where there is limited availability of radio-
therapy resources? What is the reasonable mini-
mal fractionation?

Recommendation R2A: Limited setting. Where the
number of patients requiring radiotherapy over-
whelms the available EBRT resources, providers
may have to triage patients. Thiswould include the

whole population andmay involve using resources
for those with higher likelihood of potential cure.
Radiotherapy could possibly be used for palliative
treatment in those least likely to be cured. Imple-
mentation of these suggestions is dependent on
the setting and local conditions. Shorter radiation
fractionation schemes with curative intent may be
used where resources are constrained. (Evidence
quality: intermediate. Strength of recommenda-
tion: moderate.)

If surgical expertise is available and there is limited
radiotherapy for those with resectable disease,
clinicians may potentially perform surgery after
NACT.Typeof surgery is listedby stageandsetting
in Table 3 (eg, extrafascial hysterectomy or mod-
ified radical hysterectomy plus pelvic lymph node
resection if there are positive margins). (Evidence
quality: weak. Strength of recommendation: low.)

Recommendation R2B: When brachytherapy is
not available or there is residual tumor after
radiotherapy. Ideally, if EBRT and sufficient re-
sources are available and the decision has been
made to treat a patient with curative intent, radical
irradiation should include an initial whole-pelvic
dose of 45 to 50 Gy of EBRT, using 1.8- or 2.0-Gy
fractions. If brachytherapy is not available, clini-
cians should use an external-beam boost up to a
dose of 68 to 70 Gy. (Evidence quality: intermedi-
ate. Strength of recommendation: moderate.) The
field volume for the boost should be reduced so that
the superior border is at the lower sacroiliac joint and
the volume encompassing residual disease.

In a situation of constrained radiotherapy resources
but an intent to provide cure, clinicians may use
fewer fractions of radiation in a higher dose per
fraction. Where this may result in higher complica-
tion rates, the initial pelvic volume to be treated can
bereduced (eg, thesuperior levelof the fieldmaybe
at the inferior S-I joint, because failure ismost likely
to occur in the low pelvis). (Evidence quality: low.
Strength of recommendation: moderate.)

If residual central disease persists in the pelvis at
2 months after treatment completion and there is
no overt distant disease, surgery to remove the
residuum should be an option. (Evidence quality:
low. Strength of recommendation: weak. Qualify-
ing statement: If the surgeon feels that there is a
reasonable chanceof resecting residual persistent
tumor after an incomplete response to radiation
therapy, an extrafascial hysterectomy could be
attempted. Expert opinion is that in these circum-
stances, resectability ismore likelywhen the tumor
size is , 4 cm in its greatest dimension.)
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Recommendation R2C. If patients have disease
with a low likelihood of cure, a palliative ap-
proach may be used (ie, limited number of
larger-fraction treatments delivered to a smaller
field of irradiation [eg, 3.7 Gy twice per day for
2days, repeatedup to3 timesevery2 to4weeks]
or a single fraction of 8 to 10 Gy, possibly re-
peated once permonthup to 3 times). (Evidence
quality: intermediate. Strength of recommenda-
tion: moderate.)

Discussion of R2. In a situation with high volumes
of cervical cancer and limited numbers of ra-
diotherapy treatment machines, the goal should
be optimizing the use of resources. For patients
who cannot adequately be treated with surgery
or the combination of NACT and surgery, radio-
therapy is the optimal treatment approach. Cu-
rative radiotherapy generally consists of 45 to
50 Gy of EBRT, using 1.8- or 2.0-Gy fractions.
Brachytherapy, which may not be available in
limited-resource settings, is introduced in the
third to fifth week of EBRTor after its completion.
Once initiated, every effort should be made to
complete all treatment in approximately 55days.
Treatment breaks should be avoided, because
prolongation of treatment time decreases cure
rates. With more patients with cervical cancer
to be treated than available radiotherapy ma-
chine resources, triaging of patients can be
important for improving disease control out-
comes for patients with potentially curative dis-
ease and maximizing symptom control for
patients with advanced disease.

If the resources are available and the patient
cannot receive treatment with curative intent,
irradiation should be used to relieve symptoms of
pain and bleeding (Table 7).33 A single large
fraction or palliative approach may be used, as
may a limited number of large-fraction treatments
delivered to a smaller irradiation field. No phase III
datahaveestablishedanoptimal fractionation, but
available data as examples of possible fraction-
ation schemes are listed in Table 7.33 The ap-
proach used in RTOG 8502 of 3.7 Gy twice per day
for 2 days and repeated up to 3 times every 2 to
4 weeks showed 76% and 31% of patients with
cervical cancer experiencing significant improve-
ment in bleeding and pain, respectively.50 Although
it is commonly taught that higher doses of protracted
radiation provide better palliation in terms of symp-
tom relief and duration of such, randomized data
in patients with bladder or lung cancer compar-
ing shorter versus longer schedules with higher
total doses do not suggest an advantage.33 There-
fore, where resources are constrained, single- or

short-courseschemescanbeusedwithretreatments
if feasible for persistent or recurrent symptoms.

Clinical Question R3A

What shouldproviders do in situationswhere there
is limited brachytherapy?

Recommendation R3A: Limited setting with limited
brachytherapy. No optimal dose per fractionation
scheme has been defined. Various schemes are
used, most commonly three- to five-dose cervical
high-dose rate brachytherapy. The dose per frac-
tion varies with the number used to achieve bi-
ologic equivalence (the combined biologically
equivalent dose at point A achieved by a combi-
nation of EBRT and brachytherapy should ideally
approximate 75 to 85 Gy).51 (Evidence quality:
high. Strength of recommendation: strong.)

Discussion of R3. Ideally, definitive cervical irradi-
ation should include brachytherapy; its use shows
improved survival and decreased toxicity, but if
brachytherapy resources are not available, treat-
ment with an external-beam boost as described
in Recommendation R2B should be used. For
residual disease 2 months after radiotherapy,
surgery may be an option as described in Rec-
ommendation R2A.20

In data reported from the United States, although
definitive cervical treatment without brachyther-
apy shows lower survival rates, it does result in
long-termsurvival in somepatients.On thebasis of
US SEER data collected between 1988 and 2009,
cervical cancer 4-year cause-specific survival is
approximately 13% lower without brachyther-
apy (64.3% v 51.5%; P , .001), and 4-year
overall survival is 12% lower (58.2% v 46.2%;
P, .001).52 Among 907 patients with stage IIIB
cervical cancer treated with curative intent be-
tween 1960 and 1993 at MD Anderson Cancer
Center (Houston, TX), 641 were treated with
EBRT and brachytherapy, and 266 were treated
with EBRT only; 5-year disease-specific survival
was approximately 21% lower without brachy-
therapy (45% v 24%).53 Details on the external-
beamboost volume to decrease complications sug-
gest it would be reasonable to use a smaller pelvic
field tocoverapalpable tumor.Asuggestedsuperior
border would be mid bony pelvis (this level is
approximately 2 cm distal to the inferior sacroiliac
joints) or at the inferior sacroiliac joint. For lateralized
stage IIBor IIIBdisease, the lateralborderswouldbe
2 cm beyond the bony pelvis on plain x-ray. The
inferiorbordershouldbe2cmbelowpalpable tumor
in the vagina. The field arrangement may be a four-
fieldboxoraparallel pair asasecondchoice, if there
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are no resources available for delivering a four-field
beam arrangement.

Clinical Question R4

Where there are no simulators, what can be used
with bony anatomy to target correctly?

RecommendationR4: Settingwithout simulators. In
basic and limited settings where women do not
have access to facilities with simulators at either
local or referral institutions, plain diagnostic x-rays
visualizing the bony pelvis may be used to guide
field placement. Clinicians in enhanced and maxi-
mal settings should not apply this recommendation.
(Evidence quality: high. Strength of recommenda-
tion: strong.)

Discussion of R4. Where there are no simulators
for planning pelvic irradiation, plain diagnostic
x-rays visualizing the bony pelvis may be used
to guide field placement. The field arrangement is
preferably a four-field box, particularly for patients
who are obese, but parallel anterior and posterior
fields may be used if necessary. The superior and
inferior borders of the field are the same for both
field arrangements; the superior border may be
between L4-5 and L5-S1, and the inferior border is
placed 2 cmbelow palpable disease in the vagina.
The lateral borders are placed 2 cm beyond the
bony pelvis. Where lateral fields are used for the
four-field box, the anterior border should be in
front of the pubic arch, and the posterior border
varies with the extent of disease and may often
include the hollow of the sacrum inferiorly to S4-5.
Where there is no means for shielding the supe-
rior lateral corners around the potential position of
lymph nodes in the common iliac region and the
fraction size is higher (. 2 Gy), a lower superior
border, such as the mid S-I joint, may be used to
spare normal small bowel. Clinical experience has
indicated a smaller volume may decrease com-
plications, and the additional curative value of
higher superior borders is doubtful.

Alternatively, where there is no simulator and the
patient is to be treated with a parallel pair of
anterior and posterior fields, with the patient ly-
ing supine on the linear accelerator (LINAC) or
cobalt-60 (60Co) bed, anterior–posterior separation
should be measured. If both a LINAC and 60Co
are available, a patient with a larger separation is
better treated on the LINAC. To locate the skin
mark for the isocenter, 2 cm should be measured
superior to the pubic tubercle, and a 16 3 16 or
18 3 18 cm field should be placed at the axis.
Before treatment, it should be verified on the

treatment unit that the field covers the bony land-
marks as described.

POST-TREATMENT FOLLOW-UP

The ASCO Expert Panel concludes that there is
insufficient evidence guiding follow-up in all re-
source settings, especially those that are resource
constrained, including supporting theuseof visual
inspectionwith acetic acid, humanpapillomavirus
DNA testing, cytology (where tissue samples
and/or laboratories are not available), or imaging
for follow-up in those settings. In addition, the
evidence for using squamous cell carcinoma an-
tigen and/or high-sensitivity C-reactive protein is
insufficient; prospective studies are needed.
Therefore, this guideline does not recommend
their use. ASCO informally endorses the CCO
guideline on follow-up for cervical cancer5 and
provides similar intervals as a guide (Table 6).
Pelvic and physical examinations should be per-
formed at follow-up. Suspicious lesions should be
biopsied. Most evidence by expert opinion is that
vaginal smear with cytology has been of low value.
On the basis of the opinion of the ASCO Expert
Panel, cervicovaginal cytology is not recom-
mended for women after radiotherapy. Cytology
may assist the diagnosis of early recurrences in
cases ofwomen treatedwith radical hysterectomy,
with the caveat that the evidence is insufficient.
PET-CT scans are often used in surveillance 3 to
6 months after treatment of patients at risk for
treatment failure in high-resource settings. It is not
within the scope of this guideline to review
the evidence on post-treatment imaging, and
the CCO guideline does not recommend PET-
CT, because of the lack of prospective studies.
However, there are indications that post-treatment
PET scans may provide information for prognos-
tic purposes in maximal-resource settings. For
example, a prospective cohort study in which
92 women received an [18F]fluorodeoxyglucose-
PET scan 3 months after treatment found that
abnormal [18F]fluorodeoxyglucose-PET results
were statistically significantly associated with
lower cause-specific and progression-free sur-
vival compared with those in women whose
PET scans showed complete response to
treatment.54

PALLIATIVE CARE

Palliative care and pain management are part of
the treatment of cancers, including cervical can-
cer. The goal of palliative care is to avoid unnec-
essary suffering during the final stages of
disease. Palliative care is multifaceted and in
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some contexts can be provided concurrently
with tumor-directed therapy. Pain control is a
vital (but not the sole) component of palliative
care and is a basic human right. This guideline
adapts guidance9 on palliative care provided in
the WHO guideline on women with cervical can-
cer, plus other guidelines and additional sources
referenced in the Special Commentary under
Palliative Care. In its guideline, WHO discusses
the teamapproach.Our guideline encourages all
policymakers to follow the WHO declaration on
palliative care.55 Women with advanced cervical
cancer with or without access to tumor-directed
therapy may have specific late-stage symptoms
that require clinicians to perform urogenital-
specific interventions. The management of pri-
mary symptoms, which is discussed in the
WHO guideline, includes but is not limited to
pain, fistula, loss of appetite, wasting, bleed-
ing, and GI and genitourinary symptoms. WHO
provides practice sheets for caregivers to
help women with vaginal discharge, fistula, and
bleeding. Further discussion occurs in Special
Commentary.

SPECIAL COMMENTARY

Radiation Therapy Shortages

There are enormous inequities in the supply of
radiotherapy equipment and personnel be-
tween maximal and enhanced settings and lim-
ited and basic settings.56 There are many
publications calling attention to this critical sit-
uation; therefore, this section will only briefly
touch on it.

In somesettings, only 10%ofpatients haveaccess
to radiation therapy; in others, such as in sub-
Saharan Africa and Latin America, 0% to 4% of
patients do, whereas in upper- and middle-
income countries in Europe and Central Asia,
59% to 79% have access.57 Depending on the
source, 39 to 55 LMICs have no radiation therapy
resources.56-58 One publication states that “it has
been estimated that Africa is functioning at 25%of
its potential treatable capacity for cervical cancer
alone.”59,60(p459) Several organizations are working
to increase awareness of this shortage and address
supply issues, including the International Atomic
Energy Agency, Union for International Cancer Con-
trol, Global Task Force on Radiotherapy for Cancer
Control, and American Society for Radiation Oncol-
ogy Association of Residents in Radiation Oncology.
This guideline strives to support these efforts
and provides guidance to clinicians practicing in
resource-constrained settings.

PalliativeCare forWomenWithAdvancedCervical
Cancer

This commentary supplements this guideline and
is based on additional literature, some of which
was not included in the formal adaptation reviews.
Palliative care and pain management are part of
the treatment of cancers, including cervical can-
cer, to avoid unnecessary suffering during the final
stages of disease. Pain control is a vital component
of palliative care; it is a basic human right often
neglected in cancer control programs. Pain can
be effectively controlled using a combination of
medical and nonmedical interventions. Patients
and caregivers need training for effective palliative
care, including end-of-life counseling. Patients
with advanced or recurrent cervical cancer may
haveanyof the following symptoms: vaginal bleed-
ing or discharge, pelvic or back pain, urinary
or bowel fistulas, lower-extremity edema, deep-
venous thrombosis, dyspnea resulting fromanemia
or pulmonary involvement, and uremia resulting
from ureteral obstruction.

In limited-resource settings where radiation ther-
apy is limited, providers may have to prioritize its
use to treat selected patients with advanced-stage
disease and palliate symptoms in other patients
who normally receive antitumor treatment in
maximal-level settings. Interventions to control
vaginal bleeding include radiation therapy or bra-
chytherapy, embolization of the uterine arteries,
surgical resection, and arterial ligation. Vaginal
packing is usually a temporary measure. The type
and length of treatment should depend on the
patient’s Karnofsky performance status.

Pain is often a disabling symptom of advanced or
recurrent cervical cancer. Regional nerve, mus-
cle, and bone infiltration can cause severe pain.
Narcotic analgesics are a fundamental com-
ponent of cancer pain treatment and may be
prepared for oral, rectal, vaginal, sublingual, in-
travenous, intramuscular, epidural, or topical
administration.

When pain is directly attributable to specific foci
of disease, such as bone metastasis or para-
aortic lymph node recurrence, a brief course of
palliative radiation therapy yields substantial pain
reduction in a high percentage of patients. How-
ever, pain relief may not be maximally achieved
until weeks after the palliative radiation therapy
ends.

Advanced cervical cancer may cause urinary fis-
tulas, with vesicovaginal occurring more com-
monly than ureterovaginal fistulas. Although not
necessarily painful, fistulous drainage can have
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an extremely negative impact on quality of life
because of the constant odor.

Palliation of fistulas may be surgically accom-
plished by creation of a ureterointestinal conduit
or placement of bilateral percutaneous nephros-
tomies to decompress the ureters. Rectovaginal
fistulasmay occur fromprimary tumor invasion of
the adjacent rectum. These more often result from
radiation injury or tumor recurrence. A diverting
colostomy is the surgical procedure of choice. In
some lower-resource settings, because the avail-
ability of radiotherapy is sometimes difficult or non-
existent, some fistulas and bleeding will be treated
with other interventions.

Progressive or recurrent cervical cancer may
cause uremia secondary to ureteral obstruction,
whichmay inducenausea, vomiting, somnolence,
confusion, and seizures. Ureteral obstruction is
relieved by percutaneous nephrostomy or ureteral
stents. Treatment of other symptoms is standard in
patients needing palliative care, and the reader is
referred to Chapter 7 of the WHO comprehensive
cervical cancer book.5,8,61

COST IMPLICATIONS

There have been few studies of the cost effective-
ness of treatment in LMICs. We can make some
inferences as to how cost effective treatment is,
using studies from threemiddle-income countries
(Thailand,which is anuppermiddle–incomecoun-
try, and China andMorocco; both of the latter were
lower middle–income countries at the time the
studies were conducted).

Katanyoo et al34 compared two different treatment
options for stage IIB disease (radical hysterectomy
with pelvic lymph node dissection with or without
postoperative adjuvant therapy v concurrent che-
moradiotherapy). The first option (compared with
no intervention) cost $322 per quality-adjusted
life-year (QALY), and the second cost $327.4 per
QALY in 2012 US dollars. This is considerably
below the Thai per capita gross national income
($5,180 in the same year).62 Any intervention
costing less than one times the per capita national
income per disability-adjusted life-year is consid-
ered highly cost effective.63 Although QALYs and
disability-adjusted life-years are not identical,
they are roughly comparable. Cost of treatment
of stage IIB disease in Thailand was $5,218 to
$5,281 (ie, slightly greater than per capita in-
come). However, the number of QALYs saved is
large (15.9 to 16.4).

Cost data areavailable for treatment of similar-stage
disease inMoroccoandChina.Thecost inMorocco

in 2008 was $6,883 (total colpohysterectomy, pel-
vic lymphadenectomy, and postoperative chemo-
therapy and radiotherapy), approximately 2.7 times
the per capita national income of Morocco in that
year.35IfQALYssavedweresimilar tothoseinThailand
(approximately 16), the cost per QALY saved of $430
would also fall into the cost-effective range.

For China, costs of the treatment components
were estimated for a second-level (prefecture)
hospital for 2008.36 Cost ranged from $404.73
to $544.39 for hysterectomy (simple to radical),
was $281.65 for radiation therapy, and was
$125.46 for adjuvant chemotherapy, such that
treatment costs for stage IIB disease would be a
little less than $1,000, compared with the per
capita national income in that year of $2,975.
Again, if the QALYs saved compared with no
treatment were similar to those of Thailand, the
cost per QALY would fall into the cost-effective
range (, $100 per QALY).

Thus, treatment of patients with stage IIB disease
is likely cost effective inmiddle-incomecountries,
although the cost per patient is significant (ranging
from one third of the per capita income in China to
approximately one times the per capita income in
Thailand to 2.7 times the per capita income in
Morocco). Key needs are therefore to expand sur-
gical capacity andensurewomenaccess treatment
sufficiently early in disease progression.63

The risk of metastasis to pelvic lymph nodes in
patientswithearlydisease is approximately15%to
20%and 25% to 40% for patients with stage I and
II disease, respectively, so there is a potential for
cure in many of these patients whose disease has
not yet spread. This is the rationale for extrafascial
hysterectomy or its modification in the basic set-
ting, but this recommendation depends on the
ability to safely perform these procedures in these
low-resource settings. This would depend as well
on the ability to perform simple hysterectomies
safely in low-resourcesettings.Concentratingsurgical
volumeinhigh-riskcentersandbyhigh-risksurgeons
has been shown in many clinical settings to improve
outcomes. Thus, even in countries without trained
gynecologic oncologists or access to ideal radiation
therapy facilities, surgical outcomes could be im-
proved by concentrating resources and designating
experts.These typesofchangesmaybecosteffective
bothby improving clinical outcomesandbyoptimally
using existing resources.

EXTERNAL REVIEW

The draft was submitted to one external reviewer
with content expertise. It was rated as high quality,
and it was agreed it would be useful in practice.
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Review comments were reviewed by the co-chairs
of the Expert Panel and integrated into the final
manuscript before approval by the CPGC.

GUIDELINE IMPLEMENTATION

ASCO guidelines are developed for implementa-
tion across health settings. Barriers to implemen-
tation include the need to increase awareness of
the guideline recommendations among front-line
practitioners, survivors of cancer, and caregivers
and the need to provide adequate services in the
face of limited resources. The guideline Bottom
LineBoxwasdesigned to facilitate implementation
of recommendations. This guideline will be dis-
tributed widely, including through the ASCO Prac-
tice Guideline Implementation Network and the
ASCO Web site.

LIMITATIONS OF RESEARCH

There were several areas where evidence was
lacking to make strong recommendations. These
areas included the following: optimal post-treatment
surveillance for women with cervical cancer at
risk for recurrence, including the role of PET scans
in maximal-resource settings; using squamous
cell carcinoma antigen and/or high-sensitivity
C-reactive protein; optimal dose fractionation of bra-
chytherapy; surgery for womenwith stage IA2 or IB1
disease with tumor smaller than 2 cm in size and
1 cm in depth in the non–fertility-sparing setting;
optimal treatment of patients with stage IB1 cervical
cancerwith tumor size between2and4cm; optimal
fertility-sparingprocedures forwomenwithstage IA1
or IA2disease;and treatmentofwomenwith invasive
cervical cancer inbasic settings, including regarding
chemotherapy and radiation therapy.

ASCO believes that cancer clinical trials are vital to
inform medical decisions and improve cancer
care. All patients should have the opportunity to
participate.

FUTURE DIRECTIONS

Furtherprospectivecomparativeresearchisneeded,
conducted especially in basic- and limited-resource
settings. There are ongoing studies of treatment for
patients with stage IA2 versus 1B1 disease. Radical
versussimplehysterectomy(the feasibility andsafety
of performingconebiopsy or simplehysterectomy) is
an active area of investigation:

·Nonrandomized GOG 278 (Studying the Physi-
cal Function and Quality of Life Before and After
Surgery in PatientsWith Stage I Cervical Cancer)
compares cone and pelvic lymphadenec-
tomy versus simple hysterectomy and pelvic

lymphadenectomy for patients with stage IA2
versus 1B1IA1 to IB1 disease with tumors
smaller than 2 cm (ClinicalTrials.gov identifier
NCT01649089)

·Similar nonrandomized ConCerv (Conservative
Surgery for Women With Low-Risk Early Stage
Cervical Cancer) study (ClinicalTrials.gov identifier
NCT01048853)

·Randomized SHAPE (Radical Versus Simple
Hysterectomy and Pelvic Node Dissection in
Patients With Low-Risk Early Stage Cervical
Cancer) trial of patients with stage IA2 or IB1
diseasewith tumors smaller than2cm, invasion
smaller than 10 mm, and invasion less than
50% on magnetic resonance imaging (Clin-
icalTrials.gov identifier NCT01658930)

Postchemoradiotherapy with adjuvant chemo-
therapy trials:

·OUTBACK (Phase III Trial of Adjuvant Chemo-
therapyAsPrimaryTreatmentofLocallyAdvanced
Cervical Cancer Compared With Chemoradiation
Alone) trial (ANZGOG [Australia New Zealand
Gynaecological Oncology Group] 0902/GOG
0274/RTOG 1174; ClinicalTrials.gov identi-
fier NCT01414608)

·TACO (Triweekly Cisplatin Based Chemo-
radiation in Locally Advanced Cervical Cancer)
trial (ClinicalTrials.gov identifier NCT01561586)

·RTOG 0724 (Phase III Randomized Study of
Concurrent Chemotherapy and Pelvic Radiation
Therapy With or Without Adjuvant Chemo-
therapy in High-Risk Patients With Early-Stage
Cervical Carcinoma Following Radical Hys-
terectomy) trial (ClinicalTrials.gov identifier
NCT00980954)

Selected ongoing trials of NACT:

·EORTC 55994 (Randomized Phase III Study of
Neoadjuvant Chemotherapy Followed by Sur-
gery vs. Concomitant Radiotherapy and Che-
motherapy in FIGO Stage Ib2, IIa . 4 cm, IIb
Cervical Cancer) trial (ClinicalTrials.gov identi-
fier NCT00039338)

·NACTcervix (Prospective Randomized Trial
of Neoadjuvant Chemotherapy and Surgery
Versus Concurrent Chemoradiation Therapy in
Patients With Stage IB2-IIB Squamous Carci-
noma of the Uterine Cervix) trial (ClinicalTrials.
gov identifier NCT00193739)

·SYSGO002 (Neoadjuvant Chemotherapy and
Radical Surgery Versus Concurrent Chemo-
irradiation inFIGOStage IIBCervicalCancer) trial
(ClinicalTrials.gov identifier NCT02595554)

334 Volume 2, Issue 5, October 2016 jgo.ascopubs.org JGO – Journal of Global Oncology

http://ClinicalTrials.gov
http://ClinicalTrials.gov
http://ClinicalTrials.gov
http://ClinicalTrials.gov
http://ClinicalTrials.gov
http://ClinicalTrials.gov
http://ClinicalTrials.gov
http://ClinicalTrials.gov
http://ClinicalTrials.gov
http://ClinicalTrials.gov
http://ClinicalTrials.gov
http://jgo.ascopubs.org


DEFINITION

The panel advocates para-aortic lymph node sam-
pling insteadof lymphadenectomy.This isperformed
for the purpose of prognostic and not therapeutic
implication.Sedlisetal37criteria forpara-aortic lymph
node sampling are as follows (Appendix Table A4):
presenceofLVSIplusdeepone-thirdcervical stromal
invasion and tumor of any size, presenceof LVSI plus
middle one-third stromal invasion and tumor size of
2 cmor larger, presence of LVSI plus superficial one-
third stromal invasion and tumor size of 5 cm or
larger, or no LVSI but deep or middle one-third
stromal invasion and tumor size of 4 cm or larger.

ADDITIONAL RESOURCES

More information, including a Data Supplement
with additional evidence tables, a Methodology
Supplement with information about evidence qual-
ity and strength of recommendations, slide sets,
and clinical tools and resources, is available at www.
asco.org/rs-cervical-cancer-treatment-guideline. Pa-
tient information is available at www.cancer.net. Visit
www.asco.org/guidelineswiki to provide comments
on the guideline or submit new evidence.
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APPENDIX

Table A2 – Framework of Resource Stratification: Treatment

Setting

Basic Limited Enhanced Maximal

Core resources or fundamental
services absolutely necessary for
any gynecologic health care
system to function; basic-level
services are typically applied in
a single clinical interaction

Second-tier resources or services
that producemajor improvements
in outcome, such as increased
survival, but that are attainable
with limited financial means and
modest infrastructure; limited-
level servicesmay involve single or
multiple clinical interactions

Third-tier resources or services that
are optional but important;
enhanced-level resources may
produce minor improvements in
outcome but increase the number
and quality of therapeutic options
and patient choices

Mayuseguidelines for high-resource
settings; high-level resources or
services that may be used in some
high-resource countries; this
should be considered lower
priority than those in the other
settings based on cost or
impracticality for limited-resource
environment

NOTE. Data adapted (http://apps.who.int/iris/bitstream/10665/94830/1/9789241548694_eng.pdf).11,12

Table A1 – Guidelines Considered in ADAPTE Process

Guideline Link

Colombo6 (ESMO) http://annonc.oxfordjournals.org/content/23/suppl_7/vii27.full

Koh18 (NCCN) http://www.nccn.org/professionals/physician_gls/pdf/cervical_basic.pdf

Koh16 (NCCN) http://www.nccn.org/professionals/physician_gls/pdf/cervical_limited.pdf

Koh17 (NCCN) http://www.nccn.org/professionals/physician_gls/pdf/cervical_enhanced.pdf

Koh8 (NCCN) http://www.nccn.org/professionals/physician_gls/pdf/cervical.pdf

Hirte4 (CCO) https://www.cancercare.on.ca/common/pages/UserFile.aspx?fileId534224

Elit5 (CCO) https://www.cancercare.on.ca/common/pages/UserFile.aspx?fileId514090

Ebina7 (JSGO) http://link.springer.com/article/10.1007/s10147-015-0806-7

WHO9 http://www.who.int/reproductivehealth/publications/cancers/cervical-cancer-guide/en/

Abbreviations: CCO, Cancer Care Ontario; ESMO, European Society of Medical Oncology; JSGO, Japan Society of Gynecologic Oncology;
NCCN, National Comprehensive Cancer Network.
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Table A3 – Expert Panel Membership

Member Affiliation Role or Area of Expertise

Jonathan S. Berek, MD,
co-chair

Comprehensive Cancer Institute, Stanford,
CA

Gynecologic oncology

Linus T. Chuang, MD,
co-Chair

Icahn School of Medicine at Mt Sinai, New
York, NY

Gynecologic oncology

Rolando Camacho, MD retired, Mallorca, Spain Cancer control

Alfonso Due~nas-Gonzalez,
MD

Instituto Nacional de Cancerologia, Mexico
City, Mexico

Medical oncology

Sarah Feldman, MD Dana-Farber Cancer Institute and Brigham
and Women’s Hospital, Boston, MA

Gynecologic oncology

Murat Gultekin, MD Turkish Ministry of Health, Ankara, Turkey Cancer control and gynecologic oncology

Susan Horton, PhD University of Waterloo, Waterloo, Ontario,
Canada

Health economics

Graciela Jacob, MD Instituto Nacional de Cancerologia, Buenos
Aires, Argentina

Palliative care

Elizabeth A. Kidd, MD Stanford University, Stanford, CA Radiation oncology

Kennedy Lishimpi, MD Cancer Diseases Hospital, Lusaka, Zambia Medical oncology

Carolyn Nakisige, MD Mulago Hospital, Kampala, Uganda Medical oncology

Joo-Hyun Nam, MD, PhD Asan Medical Center, Seoul, South Korea Obstetrics and gynecology

Hextan Yuen Sheung Ngan,
MD

University of Hong Kong, Hong Kong,
Special Administrative Region, People’s
Republic of China

Obstetrics and gynecology

William Small, MD Cardinal Bernardin Cancer Center, Stritch
School of Medicine, Loyola University,
Chicago, IL

Radiation oncology

Gillian Thomas, MD Sunnybrook Odette Cancer Centre and
University of Toronto, Toronto, Ontario,
Canada

Radiation oncology

Vandana Gupta V Care, Mumbai, India Patient representative

NOTE. American Society of Clinical Oncology staff: Sarah Temin, MSPH.

Table A4 – Combination of Three Risk Factors: CLS, Stromal Invasion, and Tumor Size by Treatment Regimen

CLS Stromal Invasion Tumor size (cm)

No. (%)

RT No Additional Therapy

Positive Deep one-third Any 60 (43.0) 68 (48.6)

Positive Middle one-third > 2 28 (20.4) 37 (26.4)

Negative Deep or middle one-third > 4 48 (35.0) 34 (29.3)

Positive Superficial one-third > 5 1 (0.7) 1 (0.7)

Total 137 (100.0) 140 (100.0)

NOTE. Data adapted with permission.37

Abbreviation: CLS, capillary lymphatic space.
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case
report

Gallbladder Adenomyomatosis
Mimicking Carcinoma: A Diagnostic
Dilemma

CASE REPORT

A69-year-oldmanpresentedwith right hypochon-
driac pain accompanied by postprandial nausea
and vomiting for 2 months. Additional symptoms
included fever and fatigue for 4 days. There was
associated history of weight loss of approximately
6 kg over the past few months. Vital signs were
normal, and he was febrile (38.3°C). His skin and
sclerae weremildly icteric. He had no signs of liver
failure. His abdomen was soft, with tenderness
noted in the right hypochondriac region (Murphy
sign positive); no tenderness was noted else-
where, and there was no evidence of ascites.
The tip of the gallbladder was palpable in the
right 9th costal margin. Laboratory evaluation
revealed mild conjugated hyperbilirubinemia
(total bilirubin level, 2.1 mg/dL; direct bilirubin
level, 1.1 mg/dL), with normal levels of trans-
aminases and alkaline phosphatase. Mild hypo-
albuminemia was present. Other investigations
were unremarkable. On the basis of the clinical
and laboratory findings, the patient was evalu-
ated for obstructive jaundice, and ultrasonogra-
phy (US) was performed.

IMAGING FINDINGS

US revealed an abnormally thick gallbladder wall
measuring 3 cm in thickness. The wall thickening
gave the appearance of an endophyticmass caus-
ing near-total obliteration of the lumen. Multiple
intraluminal and intramural calculi were seen
(Fig 1A). Few echogenic intramural foci were
also seen. No color uptake was noted on power
Doppler evaluation (Fig 1B). Sonographic Mur-
phy sign was absent, and there was no pericho-
lecystic fluid collection. There was no extra
or intrahepatic biliary system dilatation. Gall-
bladder malignancy/adenomyomatosis with
cholelithiasis was considered as the probable
diagnosis; in view of absence of acute inflam-
matory features, cholecystitis was considered
unlikely. No other sonographic abnormality
was identified.

PATHOLOGIC EVALUATION

Interval cholecystectomy was performed 4 weeks
after initial presentation. At laparotomy, diffusely
enlarged gallbladder was seen, which was firm
and showed multiple adhesions.

A gross cholecystectomy specimen showed dif-
fusely enlarged gallbladder weighing 63 g and
measuring 7.5 3 5.5 3 2.5 cm. On cut sections,
the gallbladder was firm, with grayish thickened
wall measuring up to 2.5 cm and velvety granular
mucosa containing numerous multifaceted intra-
luminal calculi. The gallbladderwall showed areas
of hemorrhages and contained multiple pockets,
many of which also contained calculi. Microsec-
tions showedulcerations andedematous gallblad-
der mucosa and myoepithelial hyperplasia with
abundant granulation tissue composed of myofi-
broblasts. Inflammatory cells, suchasneutrophils,
plasma cells, and macrophages, were also pres-
ent, with congested vessels (Fig 2). The final
diagnosis of adenomyomatosis of the gallbladder
was confirmed by the characteristic histopatho-
logic appearance of muscular and epithelial
hyperplasia contributing to mural thickening,
with epithelial invaginations forming the pathogno-
monic intramural diverticula known as Rokitansky-
Aschoff sinuses (Fig 2).No evidence ofmalignancy
was found.

DISCUSSION

Adenomyomatosis is not an uncommonmimic of
the gallbladder carcinoma, identified in 1% to
8.5% of cholecystectomy specimens.1 Table 1
summaries the clinicoradiopathological features
of gallbladder adenomyomatosis. It is most often
an incidental finding, has no intrinsic malig-
nant potential, and usually requires no specific
treatment.2,3 Varied names have been applied to
this lesion in the literature, including adenomyo-
matosis, adenomyoma, diverticular disease, intra-
mural diverticulosis, cholecystitis cystica, and
cholecystitis glandularis proliferans. It ismore com-
monly seen in women than in men, the majority
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presenting with complaints of chronic right upper
quadrant pain.2 Frequent coexistence with chole-
lithiasis is seen; however, no causative relationship
has been proved.4 Adenomyomatosis occasionally
produces abdominal pain, and in some cases,
cholecystectomy may be indicated for relief of
symptoms.4

Dysplasia, carcinoma in situ, and invasive carcino-
masmay arise from the epitheliumof adenomyom-
atous hyperplasia. However, most authors believe
that the cause for development of carcinoma in
adenomyomatous hyperplasia is the presence
of stones, chronic inflammation, and metaplastic
changes rather thanadenomyomatoushyperplasia
itself. Thus, adenomyomatous hyperplasia is not
considered a premalignant lesion.2-4

US is considered as the baseline imaging mo-
dality to investigate the hepatobiliary system,

and adenomyomatosis of the gallbladder is
a not-infrequent pathology, seen in approx-
imately 2% of patients.1,5 Evaluation of gall-
bladder wall thickness plays an important role
in the sonographic study of the biliary system.
The gallbladder wall is no more than 2 mm thick in
97% of healthy subjects, if the short axis of the
gallbladder is at least 2 cm in diameter.5 Diffuse
gallbladder wall thickening has a differential diagno-
sis that includesthemorecommoninflammatoryand
noninflammatory causes of wall thickening. The
various causes include hepatitis, artifacts induced
by the presence of pericholecystic fluid, hypoalbu-
minemia, portal hypertension, right-sided heart fail-
ure, incomplete gallbladder distention, cirrhosis,
hepatitis, and cholecystitis. In addition, focal
thickening occurs in gallbladder carcinoma and
adenomyomatosis.5,6 However, gallbladder malig-
nancyshouldbesuspectedwhen thereare features
ofa focalmasswith locoregional lymphadenopathy,
metastases, and features of biliary obstruction at
the level of the porta hepatis.5

The pathognomonic pathologic features of the
adenomyomatosis are thickened gallbladder wall
and intramural diverticula containing bile, with
cholesterol crystals, sludge, or calculi that show a
distinct correlation with the modality imaging find-
ings.7 Longstanding Rokitansky-Aschoff sinuses of
adenomyomatoushyperplasiaresult incalcification
of the intramural sludge, cholesterol, or stones.
Rarely, abdominal radiograph may show them as
nondependent calcific opacities in the right upper
quadrant.7

On ultrasonography, gallbladder involvement by
adenomyomatous hyperplasia is variable in loca-
tion and extent, which varies from focal to diffuse
gallbladder wall thickening.7 Luminal narrowing

A B

Fig 1 –

Ultrasonographic images of
gallbladder in a 69-year-old
man with right
hypochondriac pain. (A)
Longitudinal
ultrasonographic image
shows diffusely thickened
gallbladder wall (arrow)
with associated multiple
intramural calculi
(arrowhead)andechogenic
intramural foci with comet-
tail reverberation artifacts,
indicative of cholesterol
crystals within Rokitansky-
Aschoff sinuses (star). (B)
No obvious color uptake on
power Doppler.

Fig 2 –

Photomicrograph (original
magnification, 320;
hematoxylin and eosin
stain) showed ulcerations
and edematous gallbladder
mucosa and myoepithelial
hyperplasia with abundant
granulation tissue
composed of
myofibroblasts.
Inflammatory cells, such as
neutrophils, plasma cells,
and macrophages, were
also presentwith congested
vessels.
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may be seen in the diffuse and segmental variants
that may produce a characteristic hourglass
configuration.

The diagnostic sonographic hallmark on ultraso-
nography is the presence of the anechoic or echo-
genic intramural diverticula. Anechoic diverticula
contain bile, whereas those that contain sludge,
cholesterol, or intramural calculi are seen as echo-
genic foci.4,7 Comet-tail/V-shaped reverberation
artifact is due to echogenic sound reverberation
emanating from the small echogenic foci in the
gallbladder wall into the central anechoic lumen.
Similar appearance may be caused by intraluminal
or intramural air, as seen in emphysematous cho-
lecystitis; however, the mobile nature of the air
with dirty echogenic shadowing on ultrasonography
helps in differentiating them. In equivocal cases,
computed tomography (CT) plays an important role.

CT findings of adenomyomatous hyperplasia usu-
ally correlate to the sonographic findings. All three
pathologic forms (localized, segmental, and dif-
fuse) are apparent on CT scans.4,8 Intramural
cystic spaces and calculi demonstration on CT
scan is not possible, but they are easily picked up
sonographically because of reverberation artifact.
This makes ultrasonography a primary diagnostic
imagingmodality for thediagnosis of adenomyom-
atous hyperplasia. The Rokitansky-Aschoff sinuses
that are large enough may be seen on CT scan,
giving a characteristic appearance, the rosary sign,
which is due to the enhancing epithelium within
intramural diverticula surrounded by the relatively
unenhanced hypertrophied gallbladder muscularis.9

Magnetic resonance imaging (MRI) plays an im-
portant role in distinguishing adenomyomatous
hyperplasia from malignant lesions; hyperintense
intraluminal cavities visualized on T2-weighted
MRI are suggestive of Rokitansky-Aschoff sinuses
and have been reported to be useful.10 When
arranged in a curvilinear pattern, they give an
appearance of pearl necklace sign.11 The intra-
mural calculi are seenassignal voidbecauseof the
mineral content. The pearl necklace sign is spe-
cific for adenomyomatosis of the gallbladderand is
not seen in gallbladder carcinoma.11 Differentia-
tion of echogenic intramural foci from abnormal
enhancement requires a multiphasic MRI proto-
col with intravenous contrast material. Diffusion
weighted imaging has been found useful in differ-
entiating gallbladder adenomyomatosis from gall-
bladder carcinoma and significantly improves the
diagnostic accuracy.11a

In our case, US revealed an abnormally thick
gallbladder wall measuring 3 cm in thickness.

Table 1 – Summary Table for Clinicoradiopathological Features of Gallbladder
Adenomyomatosis

Etiopathogenesis Adenomyomatosis is a rare disease of the
gallbladder characterized by epithelial
proliferation and formation of mucosal
pouches through the thickenedmuscular
layerof thegallbladderwall—theso-called
Rokitansky-Aschoff sinus. Despite the
name, this condition does not involve any
adenomatous changes in the gallbladder
epithelium and is not a premalignant
condition.

Incidence 1%-8.5%

Sex ratio Male:female = 1:3

Age predilection Predominantly fifth decade

Risk factor None known; mostly an incidental finding.

Clinical presentation The clinical picture can vary from
asymptomatic (60%) to symptomatic
patients. These symptoms can be
dyspepsia, pain in the right
hypochondrium, fever of unknown origin,
acute or chronic cholecystitis.

Treatment The treatment of choice of these tumors is
surgical resection, both in symptomatic
and asymptomatic cases, accompanied
or not by cholelithiasis, because of the
uncertain evolution of this disease and the
difficulty of differential diagnosis with
carcinoma. Cholecystectomy is suitable
when the process is located in the
gallbladder. When the tree biliary is
affected, surgical resection with free
margins and enterobiliary derivation is
indicated

Prognosis Favorable

Ultrasound Mural thickening: can be diffuse, focal or
annular

Comet-tail artifact: echogenic intramural foci
from which emanate V-shaped comet-tail
reverberation artifacts.

CT CT rosary sign as a result of enhancing
epithelium within intramural diverticula
surrounded by the relatively unenhanced
hypertrophied gallbladder muscularis

MRI Hyperintense on T2-weighted images and
hypointense on T1-weighted images;
pearl necklace sign as a result of the
characteristically curvilinear arrangement
of multiple rounded hyperintense
intraluminal cavities visualized at T2-
weighted MRI and magnetic resonance
cholangiopancreatography of
adenomyomatosis. On diffusion weighted
imaging, the cystic areas of the
adenomyomatosis show high signal
intensity.

Abbreviations: CT, computed tomography; MRI, magnetic resonance imaging.
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The wall thickening gave an appearance of endo-
phytic mass causing near-total luminal oblitera-
tion. Multiple intramural and intraluminal calculi
were seen with few echogenic intramural foci,
which did not show the classic comet-tail rever-
beration artifacts. The cause for the diagnostic
dilemma was the absence of the comet-tail/V-
shaped reverberation artifact, which is the diag-
nostic sonographic hallmark of adenomyomato-
sis. Its absence can be explained on the basis of
the absence of central anechoic gallbladder lu-
men because of gross dense fibrous wall thicken-
ing causing near-total luminal obliteration.12

Although the imaging features of adenomyomatosis
can be distinctive enough to allow confident diag-
nosis, findings such as gallbladder wall thickening
and enhancement are somewhat nonspecific. The
differential diagnosis includes adenomatous, hyper-
plastic, and cholesterol polyposis, papillomatosis,
adenoma, portal hypertension, total parenteral nu-
trition, hypoalbuminemia, congestive heart failure,
and cystadenoma, as well as malignancies such as
gallbladder adenocarcinoma, carcinoid tumor, and
metastatic melanoma of the gallbladder (Table 2).

Metabolic characterization with [18F]fluorodeoxy-
glucose (FDG) positron emission tomography
may be a useful adjunct in problematic cases.13

Adenomyomatosis does not show any FDG uptake
on positron emission tomography study, which
makes it a problem-solving tool in differentiating
it frommalignantgallbladderwall thickening,which
shows focal or diffuse FDG uptake.13 Though the
FDG uptake within these lesions represents the
metabolic activity of the underlying pathological
tissue (cancerous cells), false positive results
may also be seen in cases with associated active
inflammatory process such as cholecystitis.14

In conclusion, great difficulty arises in differenti-
ating the diffuse variant of adenomyomatous hy-
perplasia that simulates a gallbladder malignancy,
especially in the absence of the diagnostic hallmark
comet-tail/V-shapedreverberationartifact,whichmay
be absent in cases of total luminal obliteration by the
pathology. Surgical resection may be indicated in
symptomatic cases and when nonspecific find-
ings present a diagnostic dilemma.

DOI: 10.1200/JGO.2016.005249
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Table 2 – Differential Diagnosis for Adenomyomatosis of the Gallbladder and Their Imaging Characteristics

Diagnosis Ultrasound CT MRI

Gallbladder
adenomyomatosis

Echogenic intramural foci from which
emanate V-shaped comet-tail
reverberation artifacts

CT rosary sign as a result of enhancing
epithelium within intramural
diverticula surrounded by the
relatively unenhanced hypertrophied
gallbladder muscularis

Rokitansky-Aschoff sinuses as
intramural lesions that are
hyperintense on T2-weighted
images, hypointense on T1-weighted
images, and nonenhancing. On
diffusionweighted imaging, thecystic
areas of the adenomyomatosis show
high signal intensity, which
represents the Rokitansky-Aschoff
sinuses.

Pearl necklace sign

Gallbladder carcinoma May completely fill the gallbladder
lumen

Hypoattenuatingor isoattenuatingmass
in the gallbladder fossa

The tumor is usually bright on
T2-weighted images and is poorly
marginated. On T1-weighted images,
relative to the liver, the gallbladder
carcinoma ranges from isointense to
hypointense. Ill-defined early
enhancement is a typical appearance
of these tumors at dynamic
gadolinium-enhanced MRI. On
diffusion weighted imaging, the
tumor shows lower signal intensity on
the ADC maps.

Irregular margins and heterogeneous
echotexture

Echogenic foci and acoustic shadowing
as a result of coexisting gallstones,
gallbladder wall calcification, or
tumoral calcification

Pronounced wall thickening . 1.0 cm
with associated mural irregularity or
marked asymmetry

Direct extension into adjoining liver
parenchyma

Cholelithiasis The characteristic findings of gallstones
are a highly reflective echo from the
anterior surface of the gallstone,
mobility of the gallstone on
repositioning the patient (typically in
a decubitus position), and marked
posterior acoustic shadowing.

Gallstones appear as single or multiple
filling defects within the gallbladder
and are densely calcified, rim
calcified, or laminated or have
a central nidus of calcification.

Most gallstones have no signal on MRI
and present as signal-void filling
defects within the gallbladder. These
are most apparent on T2-weighted
sequences where signal-void stones
are contrasted against high-signal
bile.

Abbreviations: CT, computed tomography; MRI, magnetic resonance imaging.
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